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a b s t r a c t

Objectives: The Mini-Clinical Evaluation Exercise (mini-CEX) is one of the most commonly used clinical
assessment tools to provide learner feedback to drive learning. High quality constructive feedback
promotes development and improves clinical competency. However, the effectiveness of feedback has
not been objectively evaluated from the learners' and assessors' points of view, especially in Asia, where
the nature of the studentetutor relationship is relatively hierarchical. This study seeks to compare the
strengths, limitations, and feedback of the mini-CEX between assessors and students.
Materials and Methods: A cross-sectional study was conducted among 275 senior medical un-
dergraduates at the National University of Singapore and 121 clinical tutors from seven restructured
hospitals in Singapore. Data was collected via a self-administered questionnaire. Univariate analysis was
used to determine the prevalence of responses, as well as differences between tutors and students.
Results: The mini-CEX provided immediate feedback and timely correction of mistakes. However,
effective administration was limited by inter-tutor variability and lack of time. Students reported being
receptive to feedback, but tutors disagreed and felt that students were resistant to negative feedback.
Additionally, students felt that their performance was compared unfairly against more senior students,
although the tutors felt otherwise.
Conclusion: The mini-CEX is an effective assessment tool, but is limited by barriers to administration and
evaluation. Differing opinions and expectations between tutors and students could provide an inter-
esting focal point for future studies.
Copyright © 2016, Buddhist Compassion Relief Tzu Chi Foundation. Published by Elsevier Taiwan LLC.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
1. Introduction

The concept of formal assessment in medical educationwas first
developed in the 18th century in French and Viennese medical
schools. Since then, assessment has played a pivotal role in medical
education, incorporating multiple components such as “testing,
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measuring, collecting, combining information and providing feed-
back” to stimulate learning and provide data on educational effi-
ciency [1]. Assessment processes and formats in medical schools
have undergone many reforms based on changing institutional
needs and future practice.

In addition, the focus of assessment has shifted from “assess-
ment of learning” to “assessment for learning” in recent years [2].
The former evaluates students at the end of a predetermined study
period based on acquisition of required skills and content knowl-
edge. For “assessment for learning”, tools like multidomain feed-
back are employed to identify the strengths and weaknesses of an
individual student, thereafter using this information to enhance
learning and maximize competency.
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Subsequently, a variety of evidence-based tools have been
developed to assess medical students in various com-
petenciesdespecially in the clinical learning environment. An
example would be the Mini-Clinical Evaluation Exercise (mini-
CEX), which begins with an examiner directly observing a student
in a clinical encounter. The examiner then evaluates the individual's
performance on a rating form and provides the student with im-
mediate feedback, often in a formative manner. Many studies have
identified the benefits of the tool, which has been found to be
reliable and valid [3]. Apart from having a higher fidelity, it is also
more time-efficient compared with other clinical assessment tools
[3,4].

Nevertheless, the mini-CEX can only be a useful assessment tool
with high-quality, constructive feedback. Various studies from
different parts of the world have highlighted several issues, such as
inter-assessor variability and reliability, poor assessor under-
standing of their role, and limited feasibility, which impede pro-
ductive feedback and influence students' learning. In order to solve
these issues, understanding of the feedback from learners' and
assessors' perspectives is crucial, but research in this area is scarce.

Although the mini-CEX has been widely used and explored in
postgraduate training, it is relatively under-investigated in the
undergraduate setting. Furthermore, in Singapore, where the stu-
dentetutor relationship is relatively hierarchical, real time feed-
back between clinical teachers and students and acceptance of
feedback by students in the rapid integration of the mini-CEX into
medical school assessments can be challenging. Therefore, this
study aims to compare undergraduate medical students' and as-
sessors' perspectives of feedback on the mini-CEX, identify poten-
tial issues that would be of interest to the wider community, and
provide a novel andmore holistic perspective of the subject matter.
It is hoped that the findings from this study will contribute to the
existing literature by providing possible underlying reasons for
mini-CEX-related issues, and thus provide for future improvements
in planning and organizing the mini-CEX.
2. Materials and methods

2.1. Background

At the National University of Singapore (NUS) Yong Loo Lin
School of Medicine (NUS Medicine), a similar shift in assessment
focus has occurred over the past 5 years to better prepare medical
undergraduates for clinical work. Tools such as skills-based objec-
tive structured clinical examinations (OSCEs) and practice-based
written assessments have replaced traditional theory-based
assessment formats. The different tools serve dissimilar purposes.
For instance, OSCEs and the mini-CEX were designed specifically to
assess healthcare professionals in the clinical workplace.

The mini-CEX is a recently incorporated assessment tool at NUS
Medicine for both formative and summative assessments during
postings in the clinical years, particularly in Phase III (Year 3). The
number of sessions and the weightage for each posting in Phase III
to Phase V (Years 3e5) differ slightly, and they form part of the
students' posting scores. Overall, the mini-CEX contributes 18% in
Phase III, 14% in Phase IV, and 8% in Phase V of the total grades from
clinical postings, except for all surgery postings where the mini-
CEX is formative. There are a larger number of assessment points
and hence more sessions in Phase III as most of the postings are
long (6e8 weeks) and students are more involved in clinical work.
Presently, students are briefed about the assessment processes,
including the mini-CEX, by the phase coordinator at the start of
each phase, and at the beginning of each posting by an under-
graduate education director.
Mini-CEX training is offered to all the tutors involved, but
because of the short time frame, not all of them have completed it.
Additionally, there are frequently new assessors, and trained tutors
often move to other hospitals or the private sector, all of which
leads to a significant number of non-trained assessors. To circum-
vent this, an online module was introduced for assessors to learn
more about the mini-CEX at their own time and pace.
2.2. Study design

This cross sectional study was conducted in May 2013. Two
hundred and seventy-five senior medical undergraduates in NUS
Medicine and 121 clinical tutors from all seven major clinical
teaching hospitals in Singapore (Alexandra Hospital, Changi Gen-
eral Hospital, Khoo Teck Puat Hospital, KK Women and Children's
Hospital, National University Hospital, Singapore General Hospital,
and Tan Tock Seng Hospital) took part in the study.
2.3. Inclusion and exclusion criteria

NUS medical students in Phase III and Phase IV (academic year
2012/2013) were included in the study. The inclusion criteria for
tutors were that they were doctors of registrar rank and above who
were involved in conducting the mini-CEX for NUS Medicine stu-
dents. Tutors had to be working in one of the aforementioned
restructured hospitals, and be employed in a department through
which Phase III and Phase IV students rotated (i.e., anesthesia,
emergency medicine, general surgery, internal medicine, obstetrics
and gynecology, ophthalmology, orthopedic surgery, otolaryn-
gology, pediatrics, and psychological medicine). Clinical tutors who
had no experience in conducting the mini-CEX in a clinical learning
environment were excluded.
2.4. Questionnaire design

An original questionnaire was developed based on the
contemporary published literature on workplace-based assess-
ment. Although similar studies have been done abroad, none of the
questionnaires have been cross-validated across nations [5,6].

Questionnaires were self-administered and completely anony-
mous. There were no identifiers except for three questions for the
students (gender, phase of study, and academic grade) and two
questions for the tutors (institution and department) to ensure that
the inclusion criteria were fulfilled. The main body of the ques-
tionnaire comprised 26 and 24 close-ended questions on the
perceived strengths and limitations of the mini-CEX for tutors and
students, respectively. Questions were divided into four sections:
(1) assessment format; (2) clinical tutors/assessors; (3) medical
students; and (4) clinical learning environment. Participants rated
each item using a four-point Likert-type scale (1¼ “strongly
disagree”, 2¼ “disagree”, 3¼ “agree”, 4¼ “strongly agree”). There
were also three open-ended questions on the strengths, limitations,
and suggested improvements for the mini-CEX.
2.5. Pilot study

A pilot study was conducted using an online survey tool (Survey
Monkey). Thirty-four Phase III students, 36 Phase IV students, and
26 clinical tutors were surveyed with the same inclusion criteria.
The initial questionnaire was refined based on results and feedback
from the pilot study. The final questionnaire was administered in
hard copy, as the pilot study revealed a poor response rate to the
online survey.
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2.6. Data collection

Student questionnaires were administered immediately after a
teachingelearning activity to facilitate questionnaire distribution
and maximize the response rate. Tutor questionnaires were
disseminated via the Associate Dean's Office (ADO) at the seven
restructured hospitals. The hospital ADOs distributed the ques-
tionnaires to the various department secretaries, who then passed
them on to the clinical tutors. The completed tutor questionnaires
were returned to the ADOs and subsequently mailed back to the
Centre for Medical Education (CenMED), NUS Medicine.

2.7. Ethical considerations

The NUS Institutional Review Board approved the study in
January 2013.

2.8. Data analysis

The results were analyzed using SPSS version 20.0 (IBM Cor-
poration: Armonk, New York, United States of America). Univariate
analysis was used to determine the prevalence and proportions of
responses for the student markers (gender, year of study, and ac-
ademic grade). Comparisons between the student and tutor re-
sponses were made using univariate analysis on each item via the
chi-square test, and a p value < 0.05 was considered significant.
For each of the three open-ended questions, free text responses
were coded followed by a thematic analysis. Quotations which best
illustrated the key consensus were selected and presented.

3. Results

3.1. Study population and participation rate

From the 523 NUS Medicine students deemed eligible to
participate in the study (having been assessed via mini-CEX), 302
attempted the questionnaire. Only 275 completed questionnaires
were included in our analysis. The overall student participation rate
was 52.6%. Phase III and Phase IV students completed 73.5% and
26.5% of the questionnaires, respectively.

One hundred and twenty-one clinical tutors completed and
returned the questionnaire (response rate approximately 70%). The
breakdownwas Alexandra Hospital (4.1%), Changi General Hospital
(20.7%), Khoo Teck Puat Hospital (17.4%), KKWomen and Children's
Hospital (9.9%), National University Hospital (19.0%), Singapore
General Hospital (10.7%), and Tan Tock Seng Hospital (18.2%).

The full results can be found in Appendix 1.

3.1.1. Mini-CEX: strengths
Table 1 shows the items which both tutors and students agreed

were strengths of the mini-CEX.
Table 1
Comparison between tutors and students on the strengths in Mini-Clinical Evaluation Ex

Items (Same question for students and tutors unless otherwise stated)

The purpose and objectives of the assessment are clear to both the teacher and the stu
I feel that there are too many clinical assessments
The assessment promotes selective, test-oriented behavior instead of habitual perform
My tutors are confident in assessing undergraduate medical students (Student's quest
I feel confident assessing undergraduate medical students (Tutor's questionnaire)
I feel that the following method of assessment is effective for medical undergraduates

in advanced years, or to prepare myself for future practice as a doctor

A¼ agree; D¼ disagree; SA¼ strongly agree; SD¼ strongly disagree.
3.1.1.1. The mini-CEX is an effective assessment tool. Both students
(81.3%) and tutors (80.0%) felt that the mini-CEX was an effective
assessment tool to evaluate medical undergraduates, especially in
their senior clinical years, as well as to prepare them for future
clinical practice. Additionally, the free text responses showed that
both students and tutors agreed that the mini-CEX assessed
essential clinical skills and provided an avenue for immediate
feedback and correction of mistakes. Below are some of the re-
sponses given by tutors and students:

� The mini-CEX is “an efficient method to assess the student in
terms of history taking and physical examination, and to detect
weaknesses [in these domains]”

� [The mini-CEX] serves as an “opportunity for mistakes to be
picked (up) easily and knowledge gaps (to be) addressed earlier”

� [The mini-CEX] is “good for evaluation and feedback, and is an
avenue to correct mistakes”

� “[As a student], the mini-CEX is good practice for picking up
signs”

� “[The mini-CEX] is exam-oriented and requires a good range of
overall knowledge and clinical skills”
3.1.1.2. Feedback is a key component of the mini-CEX. Both tutors
and students agreed that one of the greatest strengths of the mini-
CEX was its ability to provide students with immediate feedback
and timely correction of mistakes. In addition, 83.1% of Phase IV
studentsewho were separately questionedefelt that they were
now more receptive to feedback compared with when they were
junior medical students.

3.1.1.3. Tutors are confident in conducting the mini-CEX. A total of
90.1% of students and 94.2% of tutors felt that the clinical tutors
were confident in assessing undergraduate medical students.
Among the tutors, 96.7% were comfortable with awarding the
“exceeds expectations” grade if they felt that the student deserved
it.

3.1.2. Mini-CEX: Limitations and challenges
Table 2 shows the items which both tutors and students agreed

were limitations of the mini-CEX.
The most commonly stated limitations of the mini-CEX, as seen

from both the questionnaire and free-text responses, were inter-
tutor variability and a general lack of time to conduct the assess-
ment, as well as inappropriate interpretation of the mini-CEX
grade.

3.1.2.1. Inter-tutor variability. Inter-tutor variability was the most
pressing problem noted with the assessment process, and was the
top response in the free text analysis (independently quoted by 86
students and 10 tutors). This was further supported by the fact that
ercise (mini-CEX).

Students Tutors Mean
Students

Mean
Tutors

SD, D SA, A SD, D SA, A

dent 32.2 67.7 28.1 71.9 2.71 2.77
59.4 40.5 63.0 37.0 2.45 2.39

ance 26.7 73.3 29.4 70.6 2.83 2.79
ionnaire) 10.0 90.0 5.8 94.2 3.04 3.06

for learning 18.7 81.4 20.0 80.0 2.88 2.88



Table 2
Comparison between tutors and students on the limitations of Mini-Clinical Evaluation Exercise (mini-CEX).

Items (Same question for students and tutors unless otherwise stated) Students Tutors Mean
Students

Mean
Tutors

SD, D SA, A SD, D SA, A

My tutors are able to find an appropriate time and place for a formal feedback session 42.9 57.1 40.0 60.0 2.54 2.57
I feel that I tend to “put on a show” for the clinical assessment. (Student's questionnaire)
I feel that students tend to “put on a show” for the clinical assessment. (Tutor's questionnaire)

42.1 57.8 41.7 58.3 2.70 2.62

A¼ agree; D¼ disagree; SA¼ strongly agree; SD¼ strongly disagree.
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themost frequently cited suggestion for improvements to themini-
CEX was to reduce inter-tutor variability.

In addition, although the mini-CEX was designed to be an
objective assessment tool for use only at a specified time and
context, both students (73.5%) and tutors (59.2%) felt that previous
studentetutor interactions influenced a student's mini-CEX grade.
3.1.2.2. Time available to conduct the mini-CEX. A dismal 48.0% of
students and 38.0% of tutors found that tutors had sufficient time to
conduct the mini-CEX. Lack of time was also the second most
common limitation in the free text analysis (independently quoted
by 68 participants). It was thus unsurprising that 18 students and
16 tutors (34 participants) suggested allocating protected time for
the tutors to conduct the mini-CEX assessment outside of their
regular clinical duties and ward work.
3.1.2.3. Interpretation of the mini-CEX grade. A considerable per-
centage of students (60.9%) and tutors (50.9%) inappropriately
perceived that the mini-CEX was graded solely based on the nu-
merical score. Thus, a student who met expectations and scored 4
out of 9 could potentially misinterpret his performance as that of a
numerical failure.

In addition, 52.5 % of students felt that tutors compared their
performance against either a senior medical student or a junior
doctor, although 83.5% of tutors disagreed with this.
3.1.2.4. Mini-CEX performance translating to future clinical practice.
Among students, 57.9% admitted that they “put on a show” during
their mini-CEX assessment. Similarly, 73.4% of students went on to
agree that the mini-CEX promotes selective, test-oriented behavior
instead of habitual performance.
Table 3
Items with wide mean differences between tutors and students in Mini-Clinical Evaluat

Items (same question for students and tutors unless otherwise stated)

I feel that I am more receptive towards feedback now as compared to when I was a ju
(Student's questionnaire)

Senior medical students (e.g., Phase IV and Phase V) are more receptive towards clinic
junior medical students. (Tutor's questionnaire)

My tutors tend to pitch my performance against that of a senior student or resident. (
I tend to pitch the student's performance against that of a senior student or resident.
My tutor's assessment of me will be influenced by previous interactions with them. (S
My assessment of the student will be influenced by previous interactions with him. (T
I am comfortable with asking for feedback from my tutors. (Student's questionnaire)
I feel that students are comfortable with asking for feedback. (Tutor's questionnaire)
I am able to evaluate my own performance. (Student's questionnaire)
I feel that students are able to self-reflect and evaluate their own performance. (Tutor
I find that I may be resistant or defensive when receiving negative feedback. (Student
The student may be resistant or defensive when receiving negative feedback. (Tutor's
I would like to give feedback to my tutors on how they have conducted the assessmen

questionnaire)
I would like to receive feedback from the students on how I have conducted the asses

questionnaire)
3.1.3. Tutors' and students' perceptions of mini-CEX feedback
Interestingly, there are some inconsistencies in the ratings of

certain items between tutors and learners. These items are shown
in Table 3 and mainly focus on feedback in the mini-CEX.

The relevance of the mini-CEX as a formative assessment tool
hinges on the opportunity for tutors to provide students with
timely feedback. However, while 71.2% of students felt that they
were comfortable asking for feedback, only 54.6% of tutors
observed this in their students. Next, there were also differences in
the reactions to the feedback given. While 70.2% of students felt
that they were able to reflect on their mini-CEX performance, only
55.8% of tutors agreed with this opinion. This is reflected in the
observation. Also, 63.4% of tutors felt that students were defensive
or resistant to receiving negative feedback, although 70.8% of stu-
dents denied harboring such resentment.

It was surprising that 76.0% of students felt that they were
receiving specific and actionable feedback, when only 60.9% of
tutors felt that they were giving such feedback. Additionally, 59.5%
of students felt that feedback was inconsistent across multiple
sources, although only 48.3% of tutors agreed with this.

Finally, feedback should be a two-way process in clinical
assessment. Among tutors, 86.8% would have liked to have feed-
back from their students on how the assessment was conducted,
and how they could have improved the learning experience for the
next student. However, only 65.2% of students felt willing to give
such feedback.

4. Discussion

This study systemically evaluated the strengths, challenges, and
limitations of, as well as feedback from the mini-CEX from both the
students' and tutors' perspectives in an undergraduate setting in
ion Exercise (mini-CEX).

Students Tutors Mean
Students

Mean
Tutors

Mean
difference

SD,
D

SA,
A

SD,
D

SA,
A

nior medical student.

al feedback as compared to

16.9 83.1 61.4 38.6 2.96 2.35 �0.60

Student's questionnaire)
(Tutor's questionnaire)

47.8 52.2 83.5 16.6 2.61 2.01 �0.60

tudent's questionnaire)
utor's questionnaire)

26.4 73.5 40.8 59.2 2.89 2.49 �0.39

28.9 71.2 45.4 54.6 2.75 2.55 �0.21

's questionnaire)
29.8 70.2 44.2 55.9 2.74 2.56 �0.18

's questionnaire)
questionnaire)

70.8 29.2 37.7 62.4 2.19 2.67 þ0.48

t process. (Student's

sment process. (Tutor's

34.8 65.2 13.3 86.8 2.71 3.10 þ0.39
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Singapore. Besides supporting literature findings on the strengths
of the mini-CEX, we identified several potential limitations asso-
ciated with its use, which may be prevalent at other institutions.
Wewill discuss howwe can circumvent these issues, which may be
beneficial for other schools.

Our results validated the usefulness of the mini-CEX, which can
be applied in a broad variety of clinical settings and thus mirrors
real clinical situations closely [7]. Our results show that both stu-
dents and teachers perceive the mini-CEX to be an effective
assessment tool that prepares medical students for future practice
as doctors. Both groups agreed that it assesses key clinical skills,
similar to what other authors have found, as it evaluates the
trainee's clinical competence in areas like attitudes and clinical
skills as well as behaviors [8]. However, we found major limitations
associated with two areasefeedback and the grading process.

There were several misconceptions by both tutors and students
with respect to the theoretical construct of the mini-CEX, particu-
larly the grading process. For instance, there was the issue of
inter-tutor variability, although this (especially in the case of very
strict examiners) may be partly alleviated by the fact that the stu-
dents were evaluated on multiple occasions by different examiners
in varying settings [9]. This limitation could also be due to the
increased use of the mini-CEX as a summative assessment tool
without ensuring a satisfactory rigor in assessor training and per-
formance discussion.

Another notable challenge we found is the halo effect, where a
tutor's previous interaction with students influences the minimum
score, as agreed on by both students and tutors. This provides an
element of subjectivity which further contributes to inter-tutor
variability. Indeed, Hill et al [10] reported that the tutors found it hard
to award a poor rating to those with whom they had worked closely.

The mini-CEX was originally developed to assess students based
on three distinct categories: (1) does not meet expectations (1e3
points); (2) meets expectations (4e6 points); and (3) exceeds ex-
pectations (7e9 points). Tutors were instructed to first decide on
the category, and then award a corresponding numerical score.
However, our findings suggested that most of the tutors and stu-
dents still inappropriately perceived that the mini-CEX was graded
solely based on the numerical score.

Overly focusing on the numerical score may have contributed to
the use of the mini-CEX as a summative tool. This drives both the
students' and clinical teachers' behaviors to achieve a higher score
rather than focusing on identifying gaps and providing effective
feedback to improve students' training. This is evident from the
results that students were “putting on a show” and that the mini-
CEX promoted test-oriented behavior. Certainly, this has
restricted its usefulness as an educational tool, especially with re-
gard to “assessment for learning” [10]. A significant number of
students could be “putting on a show” as these assessments were
summative and hence contributed to their examination scores. This
would defeat the purpose of the mini-CEX as a tool that assesses
daily clinical practice. This problem could possibly be overcome by
implementation of the mini-CEX primarily as a formative instead of
a summative assessment tool.

The other key challenge is the area of feedback. Feedback pro-
vision in a formative manner has a positive educational impact on
trainees' performance and learning, and examiners felt that this is a
key component of clinical assessment [11e13]. However, our find-
ings revealed that students may not be receptive to the tutors'
advice, particularly negative comments. In addition, tutors may
withhold negative feedback for fear of damaging the studentetutor
relationship and instilling resentment in the student [14]. Good
quality feedback may also be lacking, with most tutor-to-student
feedback often being too generalized and thus not helpful to a
learner seeking to improve performance [15]. This is consistent
with other reports where provision of feedback is often less than
the desired level. Even when it was provided, action plans were
often found to be lacking particularly among clinicians who do not
teach as much relative to the faculty [4,16]. It is significant to note
that the largest difference in opinion between tutors and students
was seen in questions related to the feedback process.

The ability to handle negative feedback and constructive criti-
cism requires a certain amount of maturity [17]. This suggests that
it may be more beneficial to implement the mini-CEX only in the
senior clinical years. The ability to self-reflect via Pendleton's model
may also be lacking in local students [18]. This may limit the
effectiveness of feedback to the students. As the students mature as
they progress through their medical journey, they may become
more familiar with the clinical learning environment as well as the
clinical teachers in the system. This would allow them to build up
their confidence and become more confident in engaging their
clinical teachers in more feedback and questions.

This research highlighted the great scarcity in understanding
feedback between learners and assessors in the mini-CEX. If feed-
backwere to benefit the learners in improving their performance, it
is crucial to understand the perspectives from both assessors and
learners in order to providemore constructive feedback. This article
fills in the gap in the existing literature on the issues to be taken
into consideration when giving feedback to learners.

Having noted these challenges, we believe that the proper
training of clinical teachers in effective use of the mini-CEX as a tool
for “assessment for learning”, as well as clarity in purposeful dis-
cussions with students, could help to solve most of the limitations.
Currently, mini-CEX assessment training programs are conducted
regularly by CenMED, in addition to ad hoc on-site training for the
faculty at the different training institutions. However, these sessions
are voluntaryandnot all the tutors have attendedmini-CEX training.
This is especially so as not all postings assign a mini-CEX assessor,
and students are hence free to pickwhichever senior doctor theyare
most comfortable with. Next, our students are briefed on the ratio-
nale and how students from previous cohorts have performed in
general, which makes them feel more at ease. For higher trans-
parency, they are also assured that tutors assess them at an appro-
priate academic level and compare their performance only against
those of their peers. This could reduce their perceptions that theyare
graded by comparison with a more senior learner.

At the institution level, mini-CEX should be incorporated as a
formative tool and structured programmes as well as more op-
portunities could be given for training of clinical teachers. One
student requested that the school “please brief tutors on the ex-
pectations or requirements of students and standardize the scoring
range and feedback”; similarly, a tutor felt that “the mini-CEX is
probably the best tool, but as a teacher I will needmore briefing and
more time to conduct it properly”.

In light of this, a key group of “clinician-educators” who will
eventually become mentors could be trained, while the rest could
undergo an interactive training program similar to the “direct
observation of competence training” proposed byHolmboe [19] and
Holmboe et al [20]. Focus could be placed in the areas of feedback
and standardization of the grading process, and these improve-
ments could go a long way in reducing the limitations encountered.

Considering the challenges with the mini-CEX, there is a move
by the Faculty Assessment Committee to relook at the mini-CEX as
a more formative tool or with less percentage of marks allocated in
future.

Additionally, to circumvent the problem of students and tutors
feeling that there is insufficient time to conduct the mini-CEX, the
higher management such as the Dean and department heads could
give higher priority to the evaluation of clinical skills by faculty [19].
This was the second most common limitation as the clinicians
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involved in the mini-CEX are often involved in clinical work and
research, and do not have enough protected time to conduct mini-
CEX sessions.

This study did have limitations. We only included Phase III and
Phase IV students and the latter's response rate was considerably
lower than the former, which might be attributed to the fact that
most mini-CEX sessions are conducted in Phase III. The cross-
sectional study design may also be less robust at a time when un-
dergraduate medical assessment is changing constantly and
rapidly. Further studies may look to obtain longitudinal data and
assess how perceptions change over time, as well as if there are
improvements in themini-CEX administrationwith increased tutor
training and more protected time. Also, students' performance data
could be studied.

In conclusion, this study not only further validates the useful-
ness of the mini-CEX as a core clinical assessment tool, but also
identifies key challenges that limit its effectiveness in the clinical
learning environment. Suggestions to circumvent the challenges
were proposed and we hope that these observations can serve as a
Assessment

No. Items (same question for students and tutors unless otherwise stated)

1. I feel that there are too many clinical assessments.
2 The purpose and objectives of the assessment are clear to both the teacher and th

student.
3 There is enough feedback from teacher to student.
4 Feedback is inconsistent when given by multiple sources.
5 The assessment promotes selective, test-oriented behavior (instead of habitual

performance).
6 Performing well in the clinical assessment will correlate with future clinical

competency.
7 I feel that the following method of assessment is effective for medical undergradu

for learning in advanced years, or to prepare myself for future practice as a docto
(students)
I feel that the following method of assessment is effective for medical undergradu
for learning in advanced years, or to prepare them for future practice as a doctor.
(tutors)

Clinical tutors/

No. Items (same question for students and tutors unless otherwise stated) Stro
and
Stud

8 I feel that my tutors have received adequate training to administer the
assessment. (students)
I have received adequate training to administer the assessment. (tutors)

21.6

9 My tutors' assessment of me will be influenced by previous interactions with
them (e.g., ward work, tutorials). (students)
My assessment of the student will be influenced by previous interactions with
him (e.g., ward work, tutorials). (tutors)

26.4

10 My tutors tend to pitch my performance against that of a senior student or
resident. (students)
I tend to pitch the student's performance against that of a senior student or
resident. (tutors)

47.8

11 I am afraid of upsetting the student and/or damaging the student-doctor
relationship. (tutors)

d

12 My tutors give specific and actionable feedback (i.e., specific tasks that I should
undertake to improve). (students)
I find it difficult to give specific and actionable feedback (i.e., specific tasks that
the student should undertake to improve). (tutors)

28.7

13 My tutors have enough time in their schedule to conduct clinical assessments
with me. (students)
There is enough time in my schedule to conduct clinical assessments with the
students. (tutors)

50.2

14 My tutors are confident in assessing undergraduate medical students.
(students)
I feel confident assessing undergraduate medical students. (tutors)

10.0
platform fromwhichmore improvements to formal assessment can
be made in undergraduate medical education. Medical and health
professional schools across the globe are increasingly shifting their
focus to incorporate newer assessment formats such as workplace-
based assessment. Identifying and recognizing these challenges is
important to avoid the misuse of effective assessment resources to
drive students' learning behaviors.
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Appendix 1
format

Strongly
disagree and
disagree
Students (%)

Strongly
agree and
agree
Students (%)

Strongly
disagree and
disagree
Tutors (%)

Strongly
agree and
agree
Tutors (%)

Mean
Students

Mean
Tutors

59.4 40.5 63.0 37.0 2.45 2.39
e 32.2 67.7 28.1 71.9 2.71 2.77

39.1 61.0 24.0 76.0 2.64 2.82
40.5 59.5 51.7 48.3 2.73 2.49
26.7 73.3 29.4 70.6 2.83 2.79

40.4 59.6 44.5 55.4 2.60 2.56

ates
r.

ates

18.7 81.4 20.0 80.0 2.88 2.88

assessors

ngly disagree
disagree
ents (%)

Strongly agree
and agree
Students (%)

Strongly disagree
and disagree
Tutors (%)

Strongly agree
and agree
Tutors (%)

Mean
Students

Mean
Tutors

78.4 28.9 71.1 2.89 2.75

73.5 40.8 59.2 2.89 2.49

52.2 83.5 16.6 2.61 2.01

d 77.7 22.4 d 2.04

71.3 75.0 25.0 2.75 2.11

49.8 62.0 38.0 2.45 2.25

90.0 5.8 94.2 3.04 3.06



(continued )

Clinical tutors/assessors

No. Items (same question for students and tutors unless otherwise stated) Strongly disagree
and disagree
Students (%)

Strongly agree
and agree
Students (%)

Strongly disagree
and disagree
Tutors (%)

Strongly agree
and agree
Tutors (%)

Mean
Students

Mean
Tutors

15 I would like to give feedback to my tutors on how they have conducted the
assessment process. (students)
I would like to receive feedback from the students on how I have conducted
the assessment process. (tutors)

34.8 65.2 13.3 86.8 2.71 3.10

My tutors grade me solely
based on the numerical scale,
with 1 being the lowest and 9
being the highest mark.
(students)

My tutors grade me first based on the
categorical grading (e.g., “Meets
Expectations”), then subsequently award
me a numerical grade within that
category (e.g., 4e6). (students)

I grade my students solely
based on the numerical scale,
with 1 being the lowest and 9
being the highest mark.
(tutors)

I grade my students first based on the
categorical grading (e.g., “Meets
Expectations”), then subsequently
awarding them a numerical grade within
that category (e.g. 4e6). (tutors)

16 Please select the
most commonly-
used method of
assessment for
you:

36.6 63.4 22.7 77.3

Yes (students) No (students) Yes (tutors) No (tutors)

17 A score of 7 out of 9 directly translates to a numerical score of 77.8%. 66.0 34.0 50.9 49.1
18 My tutors are comfortable with awarding me “Exceeds Expectations” if they feel that I deserve it. (students)

I am comfortable with awarding my students “Exceeds Expectations” if I feel that they deserve it. (tutors)
54.0 46.0 96.7 3.3

Medical students

No. Items (same question for students and tutors unless otherwise stated) Strongly
disagree and
disagree
Students (%)

Strongly
agree and
agree
Students (%)

Strongly
Disagree and
Disagree
Tutors (%)

Strongly
agree and
agree
Tutors (%)

Mean
Students

Mean
Tutors

19 I am able to evaluate my own performance. (students)
I feel that students are able to self-reflect and evaluate their own performance.
(tutors)

29.8 70.2 44.2 55.9 2.74 2.56

20 I am comfortable with asking for feedback from my tutors. (students)
I feel that students are comfortable with asking for feedback. (tutors)

28.9 71.2 45.4 54.6 2.75 2.55

21 I find that I may be resistant or defensive when receiving negative feedback.
(students)
The student may be resistant or defensive when receiving negative feedback.
(tutors)

70.8 29.2 37.7 62.4 2.19 2.67

22 (This question is for Phase IV and Phase V students only)
I find that I ammore receptive towards feedback now as compared to when I was a
junior medical student. (students)
Senior medical students (e.g., Phase IV and Phase V) are more receptive towards
clinical feedback as compared to junior medical students. (tutors)

16.9 83.1 61.4 38.6 2.96 2.35

23 I feel that I tend to “put on a show” for the clinical assessment (i.e., this
performance is not reflective of my daily clinical behavior). (students)
I feel that students tend to “put on a show” for the clinical assessment (i.e., this
performance is not reflective of their daily clinical behavior). (tutors)

42.1 57.8 41.7 58.3 2.70 2.62

Clinical learning environment

No. Items (same question for students and tutors unless otherwise
stated)

Strongly disagree
and disagree
Students (%)

Strongly agree
and agree
Students (%)

Strongly disagree
and disagree
Tutors (%)

Strongly agree
and agree
Tutors (%)

Mean
Students

Mean
Tutors

24 My tutors are able to find an appropriate time and place for a formal
feedback session. (students)
I can find an appropriate time and place for a formal feedback session.
(tutors)

42.9 57.1 40.0 60.0 2.54 2.57

25 I tend to avoid appearing critical, especially in the presence of
patients or medical colleagues. (tutors)

d d 26.0 73.9 d 2.80

Ward Clinic Tutorial room Wardþ clinic All 3 venues

26 My tutors normally conduct the mini-CEX in the: (students) 73.6 13.6 2.3 6.0 4.5
I normally conduct the mini-CEX in the: (tutors) 63.2 29.1 2.6 3.3 1.7

A¼ agree; D¼ disagree; SA¼ strongly agree; SD¼ strongly disagree.

S. Lau Yanting et al. / Tzu Chi Medical Journal 28 (2016) 113e120 119
References

[1] Norcini J, Anderson B, Bollela V, Burch V, Costa MJ, Duvivier R, et al. Criteria for
good assessment: consensus statement and recommendations from the
Ottawa 2010 Conference. Med Teach 2011;33:206e14.

[2] Schuwirth LW, van der Vleuten CP. Programmatic assessment: from assess-
ment of learning to assessment for learning. Med Teach 2011;33:478e85.

[3] Fernando N, Cleland J, McKenzie H, Cassar K. Identifying the factors that
determine feedback given to undergraduate medical students following
formative mini-CEX assessments. BMC Med Educ 2008;42:89e95.
[4] Nair BR, Alexander HG, McGrath BP, Parvathy MS, Kilsby EC, Wenzel J, et al.
The mini clinical evaluation exercise (mini-CEX) for assessing clinical per-
formance of international medical graduates. Med J Aust 2008;189:159e61.

[5] Alves de Lima A, van der Vleuten C. Mini-CEX: a method integrating direct
observation and constructive feedback for assessing professional perfor-
mance. Rev Argent Cardiol 2011;79:531e6.

[6] Al-Wardy N. Assessment methods in undergraduate medical education. Sultan
Qaboos Univ Med J 2010;10:203e9.

[7] Norcini JJ, Blank LL, Duffy FD, Fortna GS. The mini-CEX: a method for assessing
clinical skills. Ann Intern Med 2003;138:476e81.

http://refhub.elsevier.com/S1016-3190(16)30009-X/sref1
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref1
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref1
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref1
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref2
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref2
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref2
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref3
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref3
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref3
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref3
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref4
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref4
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref4
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref4
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref5
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref5
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref5
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref5
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref6
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref6
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref6
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref7
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref7
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref7


S. Lau Yanting et al. / Tzu Chi Medical Journal 28 (2016) 113e120120
[8] Durning SJ, Cation LJ, Markert RJ, Pangaro LN. Assessing the reliability and
validity of the mini-clinical evaluation exercise for internal medicine resi-
dency training. Acad Med 2002;77:900e4.

[9] Norcini JJ, Blank LL, Arnold GK, Kimball HR. Examiner differences in the mini-
CEX. In: Scherpbier AJJA, van der Vleuten CPM, Rethans JJ, van der Steeg AFW,
editors. Advances in medical education. Netherlands: Springer; 1997. p. 170e2.

[10] Hill F, Kendall K, Galbraith K, Crossley J. Implementing the undergraduate
mini-CEX: a tailored approach at Southampton University. BMC Med Educ
2009;43:326e34.

[11] Miller A, Archer J. Impact of workplace based assessment on doctors' educa-
tion and performance: a systematic review. BMJ 2010;341:c5064.

[12] Saedon H, Salleh S, Balakrishnan A, Imray CH, Saedon M. The role of feedback
in improving the effectiveness of workplace based assessments: a systematic
review. BMC Med Educ 2012;12:25.

[13] Dijksterhuis M, Schuwirth L, Braat D, Scheele F. What's the problem with the
mini-CEX? Med Edu 2011;45:318e9.
[14] Hesketh EA, Laidlaw JM. Developing the teaching instinct, 1: feedback. Med
Teach 2002;24:245e8.

[15] Ramani S, Krackov SK. Twelve tips for giving feedback effectively in the
clinical environment. Med Teach 2012;34:787e91.

[16] Weller JM, Jones A, Merry AF, Jolly B, Saunders D. Investigation of trainee and
specialist reactions to the mini-Clinical Evaluation Exercise in anaesthesia:
implications for implementation. Brit J Anaesth 2009;103:524e30.

[17] Murdoch-Eaton D, Sargeant J. Maturational differences in undergraduate
medical students' perceptions about feedback. Med Educ 2012;46:711e21.

[18] CantillonP, Sargeant J. Giving feedback in clinical settings. BMJ2008;337:a1961.
[19] Holmboe ES. Faculty and the observation of trainees' clinical skills: problems

and opportunities. Acad Med 2004;79:16e22.
[20] Holmboe ES, Hawkins RE, Huot SJ. Effects of training in direct observation of

medical residents' clinical competence: a randomized trial. Ann Intern Med
2004;140:874e81.

http://refhub.elsevier.com/S1016-3190(16)30009-X/sref8
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref8
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref8
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref8
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref9
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref9
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref9
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref9
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref10
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref10
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref10
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref10
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref11
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref11
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref12
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref12
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref12
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref13
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref13
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref13
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref14
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref14
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref14
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref15
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref15
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref15
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref16
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref16
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref16
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref16
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref17
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref17
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref17
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref18
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref19
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref19
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref19
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref20
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref20
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref20
http://refhub.elsevier.com/S1016-3190(16)30009-X/sref20

	Conceptualizing workplace based assessment in Singapore: Undergraduate Mini-Clinical Evaluation Exercise experiences of stu ...
	1. Introduction
	2. Materials and methods
	2.1. Background
	2.2. Study design
	2.3. Inclusion and exclusion criteria
	2.4. Questionnaire design
	2.5. Pilot study
	2.6. Data collection
	2.7. Ethical considerations
	2.8. Data analysis

	3. Results
	3.1. Study population and participation rate
	3.1.1. Mini-CEX: strengths
	3.1.1.1. The mini-CEX is an effective assessment tool
	3.1.1.2. Feedback is a key component of the mini-CEX
	3.1.1.3. Tutors are confident in conducting the mini-CEX

	3.1.2. Mini-CEX: Limitations and challenges
	3.1.2.1. Inter-tutor variability
	3.1.2.2. Time available to conduct the mini-CEX
	3.1.2.3. Interpretation of the mini-CEX grade
	3.1.2.4. Mini-CEX performance translating to future clinical practice

	3.1.3. Tutors' and students' perceptions of mini-CEX feedback


	4. Discussion
	Acknowledgments
	Appendix 1
	References


