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ABSTRACT

OBJECTIVES: To compare pre- and post-mean scores of Mini-Clinical
Evaluation Exercise (Mini-CEX) and Direct Observation of Procedural Skills
(DOPS), and to assess supervisor and student satisfaction with Mini-CEX and
DOPS over time among final year medical undergraduates.

METHODS: This study was conducted on 90 final year medical students at a
Private Medical College in Karachi from May 2022 to November 2022. Pre- and
post-testing involved Objective Structured Clinical Examination before and after
the last session of DOPS and Mini-CEX, comprising six stations. Workshops on
Mini-CEX and DOPS were conducted for supervisors and students before pre-
testing. Core clinical competencies included history taking, physical examination,
counselling skills, critical thinking, professionalism, organization, management
skills, and overall clinical performance. Data was analysed through SPSS version-
23.

RESULTS: Over six months, 1080 encounters were conducted among 90
students in six sessions. Mean pre-test score for Mini-CEX was 13.78+3.6 and
for DOPS was | 1.57+3.0, with post-test scores of 43.61 =3.38 and 42.28+ | .8,
respectively (p-value <0.0001). Management skills were most frequently
assessed in Mini-CEX, while DOPS mainly evaluated counseling skills.
Progressive improvement was noted across each session of Mini-CEX and
DOPS, with mean scores increasing from 1.8 to 4.73 for Mini-CEX and from 1.8
to 2.88 for DOPS. Supervisor satisfaction rose from 2.53 to 4.64 for DOPS and
from 1.04 to 2.53 for Mini-CEX over the six encounters. Majority of students
expressed satisfaction with both assessments.

CONCLUSION: Our study demonstrated significant improvement in clinical
competencies over time assessed by Mini-CEX and DOPS, with high satisfaction
among students and supervisors.

KEYWORDS: Clinical Competence (MeSH); Competencies (Non-MeSH);
DOPS (Non-MeSH); Mini-CEX (Non-MeSH); Workplace based Assessment
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INTRODUCTION

ompetency-based assessment
has become increasingly
prevalent in medical education,

particularly through workplace-based
assessment (WPBA), which aims to
enhance clinical skills." Among the
various tools utilized, Mini-Clinical
Evaluation Exercise (Mini-CEX) and
Direct Observation of Procedural Skills
(DOPS) stand out as effective formative
assessment methods with significant

educational impact.” DOPS, in
particular, is highly regarded for its
ability to evaluate procedural skills in
residents within a workplace setting.

Originating in the USA in 1995, Mini-
CEX is a structured and validated
WPBA tool specifically designed to
evaluate clinical competencies among
internal medicine residents. It
comprises three key components:
timely constructive feedback, direct
observation, and assessment of clinical
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performance.’ Conversely, DOPS is
characterized as a student-centered
assessment approach, providing
constructive feedback to learners that
enhances their focus on essential
learning points. This method empowers
learners to identify their learning needs
and cultivate self-reliance, as it facilitates
memorization, screening, and
responsive action.’As a result, WPBAs,
including Mini-CEX and DOPS, are
increasingly utilized in developed
countries to evaluate both
undergraduate and postgraduate
medical training, showecasing their
feasibility and effectiveness in enhancing
clinical skills and competencies.'

Literature on the effectiveness of
workplace-based assessments
(WPBAs) in developed countries
reveals inconsistencies. ' Concurrently,
numerous studies in Pakistan have been
undertaken to evaluate the educational
impact of Mini-CEX among residents,
aiming to enhance clinical skills.*¢
Additionally, a systematic review
conducted in Iran in 2018 emphasized
the effectiveness of both DOPS and
Mini-CEX, highlighting their positive
influence on learning and high
satisfaction scores among residents.”

Students have identified several major
weaknesses of WPBAs, including poor
test quality, the use of selected multiple
assessors for all learners, test-related
stress, assessor reliability, and biased
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assessment approaches. Despite these
weaknesses, it is evident from literature
that performance improves with
repeated use of WPBAs.” Mini-CEX and
DOPS are not designed to determine
pass/fail status but rather to identify
performance gaps in clinical settings
through constructive feedback.
Immediate feedback from supervisors
provides both quantitative and
qualitative insights into training
methods.’ Trainers and trainees are
encouraged to repeat tasks until
satisfaction is achieved, fostering
experiential learning.’

In Pakistan, DOPS and Mini-CEX have
been integrated into the curricula of the
Fellowship of College of Physicians and
Surgeons Pakistan (FCPS) since 2016.” A
recent study conducted in Karachi,
Pakistan, evaluated the effectiveness of
Mini-CEX among pediatric residents."
This study addresses a significant gap in
the literature by investigating the
effectiveness of WPBAs among medical
undergraduates using Mini-CEX and
DOPS over time. At Jinnah Medical and
Dental College Karachi (JMDC), Mini-
CEX and DOPS have been introduced
as formative assessment tools since
August 2021, making them the focus of
this research. The study was designed
to compare the mean scores of Mini-
CEX and DOPS before and after their
implementation. Additionally, it was
planned to assess the satisfaction levels
of both supervisors and students with
Mini-CEX and DOPS throughout the
study duration among final year medical
undergraduates. This sequential
approach aimed to provide insights into
the evolving effectiveness of WPBAs
using Mini-CEX and DOPS and their
impact on student performance and
satisfaction levels over time.

METHODS

It was a pre and post-test study design
conducted at Jinnah Medical and Dental
College Karachi, Pakistan from May-
2022 to Nov-2022. The study received
ethical approval from Jinnah Medical
and Dental College (JMDC), Sohail
University Karachi under protocol
number000171/22.

The sample size of 90 was determined
using the anticipated population of 100
on the open epi calculator. Prior to the

implementation of WPBAs using Mini-
CEX and DOPS, workshops were
conducted separately for students and
supervisors to familiarize them with the
assessment tools. Both Mini-CEX and
DOPS had already been integrated into
the institution's curriculum since 2021,
ensuring that every student underwent
Mini-CEX and DOPS encounters once a
month.

For the pre-testing phase, an Objective
Structured Clinical Examination
(OSCE) was conducted. The OSCE
comprised six stations, each with eight
marks. Following the completion of
Mini-CEX and DOPS sessions, the same
OSCE stations were administered for
post-testing. Mean scores were
recorded and compared thereafter.

Before administration, the Mini-CEX
and DOPS evaluation forms for
supervisors underwent pilot testing to
ensure their effectiveness. Cronbach's
alpha was calculated to assess the
reliability of items in the final evaluation
questionnaire, which aimed to evaluate
students' performance.

Supervisors, including professors,
associate profe'ssors, assistant
professors, and senior registrars,
participated in the study. They assessed
students in all six encounters of Mini-
CEX and DOPS, ensuring consistency.
Prior to supervising students,
supervisors attended workshops.

Atotal of 180 supervisors participated in
assessing 1080 encounters of DOPS and
Mini-CEX for 90 students. Supervisors
rated encounters using a 9-point Likert
scale. Scores from |[-3 indicated
unsatisfactory performance,
highlighting gaps in skills or knowledge
and some shortcomings in patient safety
or professionalism. Scores from 4-6
were considered satisfactory, covering
communication skills, clinical judgment,
and competence at the final year level.
Scores from 7-9 were deemed
excellent, surpassing the desired
learning level. Additionally, student
satisfaction was assessed using a five-
point Likert scale, ranging from highly
dissatisfied to highly satisfied.

Data collection for both WPBAs was
conducted from May 2022 to
November 2022, excluding the summer
vacation period when final year medical

students were on leave. Through
purposive sampling, students who had
participated in all six encounters and
received feedback from supervisors for
both DOPS and Mini-CEX were
included in the study. Prior consent was
obtained from participants, ensuring
their understanding that the data would
be used for research purposes.
Participants were assured that their
participation would not impact their
internal assessment marks, which
accounted for 20%, and data anonymity
was maintained through coding.

A total of 90 students who had
completed all six encounters of DOPS
and Mini-CEX were included in the
study. Students who had not attended
all six encounters for any reason were
excluded. Overall, there were 1080
encounters experienced across various
clinical departments by these 90 final
year students over the course of six
months.

The core competencies assessed in the
framework of Mini-CEX and DOPS
included history taking, physical
examination, counseling skills, critical
thinking, professionalism, organization,
management skills, and overall clinical
performance.'

Data from the Mini-CEX and DOPS
assessments of 90 students were
entered into SPSS version 23. Normality
of the data was assessed using the
Kolmogorov-Smirnov test. For
inferential statistics, the Wilcoxon sign
rank test was employed to analyze pre-
and post-test scores over time. Results
were presented as mean scores and
standard deviations for quantitative
variables, and frequencies for qualitative
variables. A p-value of less than 0.05 was
considered statistically significant.

RESULTS

A total of 1080 encounters were
recorded over six months, involving 90
students in six sessions of Mini-Clinical
Evaluation Exercise (Mini-CEX) and
Direct Observation of Procedural Skills
(DOPS) individually. Among the
participants, there were 38 (42.2%)
males and 52 (57.8%) females. The
mean age was 23.65+0.68 years. The
mean academic score was 2.93+0.25,
ranging from a minimum GPA of 2.0to a
maximum GPA of 3.4.
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Table I: Competencies evaluated with Mini-CEX and DOPS post electives among final year (n=90)

Competencies
evaluated in
Mini-CEX

Clinical Competencies

Medicine

Surgery

Gynecology/Obstetrics

Pediatrics | P Value'

History Taking

2

Physical Examination

Ciritical Thinking

Counseling Skills

Management Skills

0.21

Organization Efficiency

Professionalism

A DA O NN

Overall Clinical competence

N | 01| 0| N

History Taking

Physical Examination

N | A~ | U] O] 01| N

w

Physical Examination

Ciritical Thinking

w
NN

N | N | U N

Competencies

evaluated in | Counseling Skills

w

0.130

DOPS
Management Skills

Organization Efficiency

A | 00

Professionalism

SN

Overall Clinical Competence

ol v A0 N

“Chi Square

The department with the highest
number of observations was medicine,
with 31 encounters recorded for both
Mini-CEX and DOPS. In the surgery
department, the most frequently
evaluated clinical competency across all
four clinical settings (medicine,
pediatrics, gynecology/obstetrics) in
Mini-CEX was organization/efficiency,
observed in 2| encounters. Conversely,
management skills were the most
frequently observed clinical
competency during DOPS, with 17
students assessed accordingly (Table ).

Table | illustrates a notable increase in
the mean scores of pre-test and post-
test performance both Mini-CEX and
DOPS. For Mini-CEX, the pre-test
mean score was |3.78+3.61, while the
post-test mean score was 43.6 1 +3.38.
Similarly, for DOPS, the pre-test mean
score was | [.57%3.0, and the post-test
mean score was 42.28+1.8 (p-value
0.0001) [Tablell].

Figure | displays the distribution of
supervisors' designations for both Mini-
CEX and DOPS. Among them,

Table II: Comparing sum of pre and post mean scores of mini-clinical
evaluations exercise (Mini-CEX) and direct observation of
procedural skills (DOPS)

associate professors supervised the
highest number of encounters,
comprising 35% (n=380) of both Mini-
CEX and DOPS assessments. Figure 2
depicts the progressive improvement
observed across each session based on
the mean scores of Mini-CEX and
DOPS. Mean scores increased from .8
to 4.73 for Mini-CEX and from 1.8 to
2.88 for DOPS. The line Figure
demonstrates the enhancement of
supervisor satisfaction over the six
encounters of DOPS, with mean scores
increasing from 2.53 to 4.64. A similar
trend is observed for Mini-CEX, with
mean scores rising from 1.04 to 2.53.
Figure 4 illustrates that the majority of
students expressed satisfaction with

WPBA Score Mean + SD P-Value both DOPS and Mini-CEX.
Pre-Test 13.78 + 3.61 DISCUSSION
Mini-CEX 0.0001"
Post Test 43.61 +3.38 This study aimed to evaluate the
effectiveness of DOPS and Mini-CEX as
DOPS Pre-Test 11.57 = 3.0 0.0001° assessment tools among undergraduate
Post Test 42728 + 1.8 ’ medical students, focusing on enhancing
clinical competencies. Previous
‘Wilcoxon Sign Rank Test; WPBA=work place based assessment
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Figure 1: Mean score of Supervisors designation in mini-clinical
evaluations exercise (Mini-CEX) and direct observation

of procedural skills (DOPS) encounters

Mean Score of Supervisors Satisfaction
IS

—#—DOP5 —+—Mini-CEX

Highly Dissatified

22-May 22-1ul
Month

Figure 3: Mean Score of supervisors satisfaction for mini-clinical
evaluations exercise (Mini-CEX) and direct observation

22-Aug 22-Sep

Dissatisfied
Neutral
2.53
.01
Satisfied
22-0ct 22-Nov Highly Satisfied

of procedural skills (DOPS)

research has shown that repeated
encounters with these tools improve
clinical skills, particularly among
pediatric residents.”” Key clinical
competencies assessed included history
taking, physical examination, counseling
skills, critical thinking, professionalism,
organization, management skills, and
overall clinical performance. This study
is the first of its kind at the
undergraduate level. Significant
improvement was observed in pre-test
and post-test scores across all clinical
competencies after six encounters with
DOPS and Mini-CEX.

Significant improvement was observed
in the sum of mean scores of pre-test
and post-test performance for both
Mini-CEX and DOPS among final year
medical students across all clinical
competencies over the course of six
encounters. This improvement can be
attributed to the feedback provided by
supervisors during Mini-CEX and
DOPS assessments, which helps
students identify gaps in their learning

and focus on areas requiring
improvement.' The provision of
constructive, timely, and contextual
feedback leads to progressive learning
enhancement over time. Additionally,
students expressed higher satisfaction
when taught skills using DOPS and Mini-
CEX in the dialysis unit, consistent with
findings from a study by H. Jafarpoor in
2021."

Studies from India conducted among
pediatric and psychiatry residents in
2016" and 2021," respectively, have
reported comparisons between initial
and final scores of Mini-CEX
encounters.

Supervisor satisfaction scores showed
progressive improvement across all six
encounters of Mini-CEX and DOPS, as
depicted in figure 3. These findings align
with a study by Azeem M, etal.,(2022),"
which found that DOPS was perceived
as a feasible and acceptable tool for
orthodontic trainees and supervisors in
a real hospital setting. Similarly, Kamat

22-Aug 22-Sep
Months

22-Oct 22-Nov

Figure 2: Mean score of every encounter of mini-clinical
evaluations exercise (Mini-CEX) and direct observation
of procedural skills (DOPS)

Figure 4: Students Satisfaction with mini-clinical
evaluations exercise (Mini-CEX) and direct observation
of procedural skills (DOPS)

C, et al.,(2021)" utilized DOPS as an
assessment tool for anesthesiology
residents and found positive feedback
from faculty and students, indicating
enhanced procedural competencies.
Additionally, DOPS was reported as a
feasible assessment tool for improving
surgical suturing skills among surgery
residents."”

A study conducted among surgical
residents in Pakistan in 2023" revealed
DOPS as a practical and cost-effective
assessment tool for enhancing
procedural skills and future
performance. Constructive feedback
regarding core clinical competencies
was found to be instrumental in this
improvement. Additionally, a study
among second-semester nursing
students in 2022 demonstrated that
DOPS can be integrated into students'
logbooks to track the progressive
development of clinical skills and
professionalism."”

The effectiveness of DOPS in dental

100

KMUJ 2024, Vol. 16 No.2



Impact of Mini-CEX and DOPS on clinical competence and satisfaction among final year medical students: a comparative interventional study

education is influenced by the presence
of trained supervisors, sufficient time to
run the DOPS and availability of patients
as reported by Handayani NP, et al., in
2022.°

According to this study, maximum
number of observations was made in
medicine department n=31 with Mini-
CEX and DOPS, the organization /
efficiency (n=21) was the most
frequent clinical competency evaluated
in surgery department from all four
clinical setting such as medicine,
surgery, paediatric and OBS/Gynea in
Mini-CEX. On the other hand, Clinical
management skill n=17 was most
frequently observed clinical
competency in surgery department.
This resultis in congruent with the study
of Ehsan and Usmani (2023), " in which
mean score of organization/efficiency
and clinical management skills were
significantly improved.

No previous studies investigating the
educational impact of WPBAs in
undergraduate students in Karachi were
found by the researcher, suggesting that
this study may be the first of its kind in
the region. This research introduces a
novel approach by advocating for the
integration of WPBAs as an assessment
tool into the undergraduate curriculum
of the Pakistan Medical and Dental
Council (PMDC), with the aim of
enhancing clinical competencies and
performance through structured
feedback. Moreover, WPBAs have the
potential to evaluate soft clinical
competencies such as professionalism,
critical thinking, communication skills,
and counseling skills, which can improve
over time with repeated exposure to
Mini-CEX and DOPS assessments.

However, the study has several
potential weaknesses. As it is a single-
centered study, the results may not be
generalizable. To gather more authentic
evidence, future research may consider
conducting a multi-centered study.

CONCLUSION

This study found that clinical
competencies were progressively
enhanced through repeated application
of Mini-CEX and DOPS among final
year medical undergraduates at a
private medical college. Furthermore,

supervisor feedback and satisfaction
played a crucial role in helping students
identify gaps and improve their learning
over time. Mini-CEX and DOPS
emerged as reliable formative
assessment tools for evaluating
performance in clinical competencies.
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