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ORIGINALARTICLE

Satisfaction of Internal Medicine Clerkship Students
with the Mini-Clinical Evaluation Exercise (Mini-CEX)
at Mashhad University of Medical Sciences

Background: The assessment of clinical skills is an
integral part of medical education. The assessment of
clinical skills is an integral part of medical education.
Given the importance of student satisfaction as a key
determinant of educational effectiveness, this study aimed
to evaluate the satisfaction of medical students during their
clinical clerkship with the implementation of the Mini-
CEX in the General Internal Medicine Ward at
Hasheminejad Hospital, Mashhad.

Method: This descriptive-analytic cross-sectional study
involved 53 clinical clerkship medical students at
Hasheminejad Hospital, Mashhad (2023-2024). The
participants (%58.5 male, %41.5 female; mean age 23.66
years) included all students assigned to the General Internal
Medicine rotation. After obtaining written informed
consent, data were collected using the validated Mini-CEX
questionnaire developed by Habibi et al.

Results: Practical assessment scores ranged from 0 to 10.
The highest scores were observed in the Professionalism
domain (9.26 + 0.72), while the lowest were in Clinical
Reasoning (8.91 + 0.68). Statistical analysis showed no
significant difference between scores and gender. Overall
satisfaction was high, with mean scores in all evaluated
dimensions exceeding 8.

Conclusion: The results reflect the positive impact of
using the Mini-CEX. Medical students in the clinical phase
achieved acceptable scores and reported high satisfaction
with the process. These findings support the continued use
of Mini-CEX and the integration of student-led
improvements. Future research with larger cohorts and
longitudinal designs across various clinical wards is
recommended to better understand the students’
viewpoints.

Keywords: Mini-Clinical Evaluation Exercise (Mini-
CEX), Medical Education, Student Satisfaction, Internal
Medicine, Clinical Clerkship, Clinical Reasoning
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Student Satisfaction with Mini-CEX

INTRODUCTION

A review of the research literature indicatesthat the
Mini-Clinical Evaluation Exercise (Mini-CEX) has
a significant background in medical education
environments. Numerous studies have examined its
efficacy and acceptance in specialized educational
settings. Some research has demonstrated that
periodic assessments based on this fomat
definitively lead to skill improvement across all
dimensions. The majority of participants have
evaluated the experience positively, stating that,
unlike traditional assessment formats, this method
provides greater opportunities to demonstrate
authentic clinical skills (1).

However, other studies have highlighted the
operationalchallenges of this method. Forinstance,
a study on psychiatry residents revealed that
although students' overall perception of the Mini-
CEX was positive and they considered it an
effective experience forperformance enhancement,
its implementation could be perceived as
stressful—particularly when selecting complex
cases or when the supervisor's presence distinctly
influenced the individual's performance (2).

The education and evaluation of medical students,
asthe primary pillars of ensuring healthcare quality,
have undergone continuous evolution (3). With
significant scientific and  technological
advancements, traditional educational and
assessment methods—which primarily focused on
the transfer of theoretical knowledge and rote
memorization—no longer meet the complex
demandsof modern medicine. Due to their reliance
on subjective information and neglect of practical
and clinical skills, these methods often yielded
suboptimal results and failed to prepare graduates
for real-world challenges (3, 4). Today, the
approach to medical education has shifted toward
active learning, problem-solving, teamwork, and
the development of communication skills (5, 6). In
this modern paradigm, studentsactively participate
in the learning process, acquiring necessary
knowledge and skills through interactive, evidence-
based methods (7, 8).

Parallel to these shifts, assessment methods have
also been transformed. Tools such as the Mini-
CEX, Direct Observation of Procedural Skills
(DOPS), and the Objective Structured Clinical
Examination (OSCE) have replaced traditional
methodsto evaluate student performance accurately
and objectively in authentic clinical situations (9-
11). By providing constructive and targeted
feedback, these tools assist students in identifying
their strengths and weaknesses, encouraging
performance improvement.

Among modern methods, the Mini-CEX is
recognized as a suitable alternative to traditional
clinical evaluation due to its transparency,
objectivity, and standardization. This tool assesses

student abilities in real-world conditions by
evaluating skills such as history taking, physical
examination, clinical decision-making, and patient
communication. One of its most significant
advantages is providing immediate feedback
following the encounter, which facilitates
continuous learning and the attainment of required
standards (10, 12). Given the vital role of feedback
in learning and professional development,
investigating student attitudes and satisfaction
regarding these methods—particularly the Mini-
CEX—is of great importance (13, 14).

The General Internal Medicine department holds
particularsignificance in medicaleducation, asthis
field requires a comprehensive understanding of
adult diseases, where physicians must be capable of
interpreting a wide spectrum of symptoms. In this
department, the importance of detailed history
taking and systematic physical examinations is
more pronounced than in other specialized fields
that often focus on a single organ system. Due to
this comprehensive nature, student assessment in
this ward is critical. Tools like the Mini-CEX are
utilized in this department to ensure that students,
beyond broad knowledge, have acquired the
necessary competence in effective clinical
communication and reaching valid preliminary
diagnoses.

The present study aims to evaluate the satisfaction
levels of medicalstudentsin their clinical clerkship
(stagers) regarding the Mini-CEX as a tool for
clinical performance assessment. The results of this
study can contribute to a better understanding of the
advantages and challenges of this modern method,
providing strategies to improve clinical evaluation
processes and enhance the effectiveness of medical
education. Collectively, these developments
represent a significant step toward training
competent, committed, and socially accountable
physicians.

METHODS

Study Design and Participants

This descriptive-analytical and cross-sectional
study was conducted at Mashhad University of
Medical Sciences during the 2023-2024 academic
year. The study population consisted of all medical
stagers (clerkship students) completing their one-
month introductory rotation in the General Internal
Medicine ward at Hasheminejad Hospital.
Inclusion criteria required that the participantsbe in
their first yearof clinical clerkship. Medical interns
and students who had previously completed this
rotation were excluded from the study.

Sample Size and Sampling

The sample size was calculated based on a mean
satisfaction score of 4.3 and a standard deviation of
1.26 (derived from Habibi et al. (15)), with a
relative precision of 10%. Although the calculated
minimum sample size was 34, a total of 53 students
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were ultimately included to enhance the study's
power.

Assessment Tool and Procedure

The primary objective was to evaluate student
satisfaction with the Mini-Clinical Evaluation
Exercise (Mini-CEX). At the beginning of the
rotation, students were briefed on the assessment
method and the specific clinical competenciesto be
evaluated. Throughout the course, dedicated
sessions were held to teach core skills, including
professionalism, communication skills, history
taking, and physicalexamination.

On the final day of the rotation, each student
underwent a Mini-CEX assessment. The tool was
specifically adapted for the clerkship level by
focusing on fundamental clinical skills and
excluding advanced aspects of definitive diagnosis
andtreatment. The assessed domainsincluded:
Professionalism, Communication Skills, History
Taking, Physical Examination, and Problem
Representation.

The Mini-CEX Encounter

During the assessment, each student was observed
by an attending physician while interacting with a
real patient. The student was required to introduce
themselves, obtain informed consent, elicit the
Chief Complaint (CC) and History of Present
lliness (HPI), and complete a comprehensive
medical history (including Past Medical History,
Medications, Family History, and Review of
Systems). The supervisor evaluated the student's
interviewing technique and patientinteraction. This
was followed by a focused physical examination,
where the supervisor assessed the student’s
technical proficiency. Finally, the student was
asked to present the patient’s Problem List.
Scoring and Feedback

Immediately following the encounter, students
received constructive feedback regarding their
strengths and weaknesses. Correct techniques for
physical examination or history taking were
demonstrated where necessary, transforming the
assessmentinto a learning opportunity.

Skills were scored using a pre-designed checklist
(Checklist 1) on a scale of 0 to 10, categorized as
follows: 0-3: Unacceptable, 4-5: Acceptable, 6-7:
Good, 8-10: Excellent

The total score for the five evaluated domains
(maximum 50) was then proportionally converted
to a final score out of 10 for statisticalanalysis.
Scoring System and Control of Confounders

The final grade for the General Internal Medicine
clerkship consisted of two components: a written
examination (end-of-rotation exam)and a practical
assessment (Mini-CEX). Each component was
weighted at 10 points, totaling a maximum grade of
20.

To ensure consistency and minimize scoring biasin
this cross-sectional study, several measures were
implemented:

. Inter-rater Reliability: All evaluations
were performed by a single assessor (the principal
investigator, a faculty member of the Internal
Medicine department).

. Setting Consistency: All assessments took
placein the same clinical ward.
. Case Uniformity: Efforts were made to

select patientswith comparable clinical complexity
forall students.

Data Collection and Instruments

Following the Mini-CEX, participants provided
informed consent and completed an anonymous
satisfaction questionnaire. To ensure
confidentiality and reduce social desirability bias,
no names or student IDs were recorded. The
research instrumentsincluded:

1. Demographic Questionnaire: Recording
age and gender.
2. Standardized Satisfaction Questionnaire:

This study utilized the validated scale developed by
Habibi et al. (2020) specifically for assessing
medical student satisfaction with Mini-CEX (15).
The content validity and reliability of this
instrument had been previously established.
Additionally, to investigate correlations, the
following academic recordswere collected:

. Sub-specialty Internal Medicine scores
(including Pulmonology, Gastroenterology,
Endocrinology, Hematology, Nephrology, and
Rheumatology).

. General Internal Medicine written exam
scores.

. Cumulative Grade Point Average (GPA)
from the Pre-clinical phase (Basic Sciences and
Physiopathology).

Statistical Analysis

Data were analyzed using SPSS software version
14. Descriptive analysis of quantitative variables
was performed using measuresof central tendency
and dispersion, including the mean and standard
deviation (for normally distributed data) or the
median and interquartile range (for non normally
distributed data). Qualitative/categorical variables
were presented using frequency and percentage.
To describe the quantitative variables, the
distribution of each variable was first assessed.
Variables with a normal distribution were reported
asmean +* standard deviation, and parametric tests
(independent t test) were used forcomparisons. The
Kolmogorov—-Smirnov test was used to evaluate the
normality of data distribution. To assess the
relationships between variables, the Pearson
correlation coefficient was applied. A p value <
0.05 was considered statistically significant for all
analyses.

RESULTS

In total, 53 participants were enrolled in the study,
including 31 males (58.5%) and 22 females
(41.5%). The mean age of the participants was
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23.66 + 1.315years.

The highest mean score was observed in the
professionalism domain (9.26 + 1.58), while the
lowest mean score was related to the problem
retrieval and expression domain (8.92 + 1.97)
(Table 1).

Table 1. The highest and lowest scores in the assessment
domains

Assessment Domain Mean (SD)
Domain 1: Professionalism 9.26 (1.58)
Domain 2: Communication Skills 9.19(1.53)
Domain 3: History Taking 9.09 (1.72)
Domain 4: Clinical Examination 9.11(1.65)
Domain 5: Problem Representation 8.92 (1.97)

Table 2 shows the Mini CEX scores obtained by the
participants according to gender. The mean total
score obtained in the practical Mini CEX
examination was9.11. Inaddition, the scores of the
internal medicine ward and the general internal
medicine section (including written and practical
scores) are also presented separately for males and
females. There was no statistically significant
difference between the two gender groups in any of
the evaluated scores (P > 0.05).

between males and females in any of the
questionnaire items (p > 0.05).

In the final section of the questionnaire, clinical
clerks were asked to provide suggestions for
improving clinical examinations. However, most
participants did not offer any specific suggestions.
Instead, several respondents commented on the
usefulness of the exam and its positive impact on
boosting self confidence and recognizing their own
mistakes. Only two participants suggested that the
exam be conducted in a group format, with each
part of the assessment directed to a different
student. This suggestion may serveasan initial idea
for enhancing the evaluation process; however, its
potential benefits and drawbacks should be
carefully assessed before implementation.

DISCUSSION

In this study, the role of evaluation asone of the key
components of the educational process of faculty
members and its impact on the satisfaction of
medical clinical clerks with the Mini CEX
examination was investigated. Regularand accurate
assessment not only helps identify leamers’
strengths and weaknesses but also facilitates the

Table 2. Mini CEX scores by gender

Variable Male Mean (SD) Female Mean (SD) Total Mean (SD) p-value
GPA 15.76 (1.36) 15.58 (1.13) 15.68 (1.26) 0.626"
Internal Medicine Score 14.69 (2.19) 13.77 (1.95) 14.31(2.12) 0.120
General Internal Medicine 17.18 (1.96) 17.30(1.40) 17.23(1.73) 0.809
Written Exam Score 7.66 (0.66) 7.68(1.28) 7.67 (1.50) 0.964
Mini-CEX Score (10) 8.99 (1.74) 9.15(1.13) 9.11 (1.63) 0.516

Abbreviations: Mini-CEX = Mini - Clinical Evaluation Exercise, GPA = Grade Point Average

*t- test

There was a very strong and statistically significant
correlation between the written exam score and the
General Internal Medicine ward score in the
Pearson correlation matrix (r = 0.90, p < 0.01). A
moderate and statistically significant correlation
wasalso observed between the Mini-CEX score and
the General Internal Medicine ward score (r = 0.43,
p < 0.01). However, the correlation between the
Mini-CEX score and the written exam score was
weak and not statistically significant (r = 0.04,p >
0.05) (Table 3).

Table 4 presents the level of participants’
satisfaction with the administration of the Mini
CEX examination, categorized by gender. The
results showed that the mean satisfaction scores in
all items were above 8. The highest satisfaction was
related to the item concerning the impact of the
exam on reducing evaluator (faculty) error, with a
mean score of 9.19 + 0.74. The overall mean
satisfaction score was 8.89 = 0.93, indicating a
generally positive perception of the Mini CEX
amongthe clinical clerks. Statistical analysis of the
satisfaction data showed no significant difference

Table 3. Pearson correlation matrix between different
coresof clinical clerks

\Variable 1 2 3 4 5
Internal Medicine Score 1
General Internal Medicine 0.23 1

\Written Exam Score 0.20 0.90** 1
GPA 0.60** 0.31* 0.25 1
Mini-CEX Score (10) 0.16 0.43** 0.04 0.16 1

Abbreviations: GPA = Grade Point Average, Mini-CEX =

Mini - Clinical Evaluation Exercise

*p<0.05,**p<0.01
development and improvement of the educational
system and enhances the quality of clinical
education. The Mini CEX, as a valid and reliable
tool for assessing clinical skills, has mainly been
used to evaluate residentsand physicians; however,
its application amongclinical clerks has been less
frequently studied. Inthe present study, forthe first
time at the clerkship level, this examination was
implemented after removing items related to
diagnosis and treatment of diseases in order to
better match the capabilities of this group (15).
The results showed that most clinical clerks
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Table 4. Satisfaction levels regarding the Mini CEX examination by gender

Questions/ Items Male Mean (SD) Female Mean (SD) Total Mean (SD) p-value*
Question 1 8.71(0.97) 8.50(1.01) 8.62(0.98) 0.450
Question 2 8.74(0.93) 8.59(0.80) 8.68(0.87) 0.540
Question 3 18.17 (1.96) 9.23(0.69) 9.19(0.74) 0.751
Overall Satisfaction 8.96 (0.52) 9.00(0.75) 8.89 (0.93) 0.620

Abbreviation: Mini-CEX = Mini - Clinical Evaluation Exercise
*t-test

reported a high level of satisfaction with both the
quality of teaching and the evaluation process. The
mean overall satisfaction score was 8.89, and the
highest level of satisfaction was related to the item
assessing the extent to which the examination
reduced evaluator (faculty) error. These findings
indicate acceptance of the Mini CEX method by
students and highlight its importance in assessing
clinical skills and providing constructive feedback
to learners.

Analysis of the scores indicated that students who
performed rather poorly in the written examination
obtained appropriate scoresin the clinical and Mini
CEX assessments. This finding suggests that
clinical assessments more effectively reflect
students’ actual abilities in real clinical settings and
that written examination scores alone cannot be
considered a comprehensive indicator of
educational competence. Written examinations
primarily assess theoretical knowledge, whereas
clinical methods such as the Mini CEX evaluate
essential skills including history taking, physical
examination, clinical judgment, communication,
organization, and professional behaviorin a more
authentic manner. Therefore, combining both types
of assessment provides a more comprehensive
picture of clinical competence.

Regarding factors influencing scoring, as noted in
the studies by Gandomkarand Jalili, characteristics
of the evaluator (such as professional position, level
of strictness, leniency, and trainingof evaluators) as
well as factors related to the examination format
and clinical encounters (including case complexity,
subspecialty ward, case focus, patient age, and
duration of the encounter) can significantly affect
scoring (16). Inthe present study, efforts were made
to provide as uniform conditions as possible forall
students in order to Minimize the impact of these
factors. The same evaluator (the principal
investigator and faculty member of the General
Internal Medicine ward) assessed all participants,
all students were evaluated within the same ward,
and attempts were made to ensure that patients were
relatively comparable in terms of case complexity.
Compared with previous studies, the findings of the
present study show both similarities and
differences. The results, together with evidence
from otherstudies such asthose conducted by Joshi
etal (2017), Magar etal (2017), and Nair etal.
(2008), indicate that the Mini CEX is a valid,

acceptable, and effective tool for assessing the
clinical performance of medical students (1, 10,
17).

Similarly, studies by Habibiet al. (2020) and Joshi
etal. (2017) reported that both learners and
evaluators considered this method reliable and
influential, describing it as a constructive tool in
medical education (10, 15). Overall, our findings
are consistent with those of Nair et al. (2008), who
reported a high reliability coefficientof 0.90 for the
Mini CEX; both studies emphasize that this tool
functions effectively in assessing real clinical
performance, providing rapid feedback, and
enhancingeducationalinteraction (17).

In addition, the study by Joshi etal (2017)
conducted among internal medicine residents
reported the highest scores in the domain of
professionalism and the lowest scores in physical
examination and patient communication, which is
somewhat consistent with the present findings
where professionalism received the highest score
while the problem expression domain received
comparatively lower scores. In contrast, the study
by Habibiin Iranindicated thatthe implementation
of Mini CEX at the residency level was associated
with challenges such as time constraints and
workload pressure, whereasin the clerkship level of
the present study, satisfaction and acceptance were
higher. This difference may be related to variations
in educational level, evaluators’ expectations, and
the nature of clinical encounters. Overall, the
pattern of scores across different performance
domains in the present study is comparable to
international findings; however, the higher
satisfaction and overall mean scores suggest that
implementing the Mini CEX in the early stages of
medical clinical training may be more acceptable
and educationally effective than at higher levels
such asresidency.

Among the limitations of this study are its cross
sectional design, limited sample size, and the
potential for response bias, particularly considering
that the participants were clinical clerks who had
recently entered the clinical environment and
whose opinions may have been influenced by their
initial experiences. Nevertheless, the use of
standardized questionnaires and maintaining
uniform evaluation conditions for all participants
helped reduce the impact of these factors.

To improve the generalizability and precision of the
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findings, multicenter studies with larger sample
sizes and longitudinaldesigns are recommended. In
addition, Mini CEX assessments could be
implemented in other medical science disciplines
and at different educational levels to enable broader
comparisonsacross fields and training stages.

CONCLUSION

Based on the findings of the present study and
previous research, the Mini CEX can be considered
an effective, acceptable, and well received tool for
assessing the clinical skills of medical students. In
addition to enabling direct observation and
authentic performance assessment, it provides
opportunities for rapid feedback and correction of
weaknesses (18). Through direct observation, real
performance evaluation, and immediate feedback,
this method can improve learning quality, reduce
errors, and increase learners’ self confidence (19,
20). Therefore, it is recommended that medical
education programs incorporate this type of
assessment more broadly and systematicaly
alongside traditionalevaluation methodsin order to
enhance the quality of education and betteraddress
practical clinical needs. Providing effective
feedback, continuous supervision, and adjusting
educationalprogramsbased on Mini CEX findings
can play an important role in training competent

and confident physicians. Furthermore, the results
of this study may serve as a basis for conducting
similar research in other universities and
educationalcenters.
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