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Abstract

Background: Formative assessment is one of the most valuable ap-
proaches that could help medical students to learn and improve their
clinical knowledge and skills. Its value comes from the informative and
constructive feedback after careful observation of the candidates by
their medical educators.

Aim of work: to assess changes in clinical performance of family
medicine postgraduates after application of three consecutive Mini
Clinical Evaluation Exercises (MINICEX) and two successive Direct Ob-
servation Of Procedural Skills (DOPS) as a formative assessment in ad-
dition to evaluation of their satisfaction by them.

Participants and methods: A prospective study was executed in
family medicine department - Menoufia faculty of medicine-Egypt and
passed through two-phases.

First phase was application of awareness lecture for family medi-
cine staff members (N.11) and postgraduates (N.21) about WBAs.

Second phase was implementation of a monthly MINICEX and
DOPS for family medicine postgraduates (N. 21) (from January to
March. 2020) with total of (105 feedbacks) from Mini-CEX (N.63) and
DOPS (N.42 feedbacks of DOPS about adult CPR) were collected and
analyzed. Finally, students’ satisfaction by application of WBAs was as-
sessed.

Results: A significant improvement was detected in MINICEX and
DOPS feedback scores of the postgraduates throughout the consecu-
tive sessions (9.5 £ 2.7, 24.9 £ 2.5 & 27.29 + 1.5) (P value < 0.001) for
Mini-CEX and (6.1 + 1.8 versus 9.0 + 1.2) (P value < 0.001) for DOPS.
About 93%of students recommended its application for other medical
students and 86% of them requested to perform it again for other dif-
ferent cases and procedures.

Conclusion: MINI-CEX and DOPS proved their capabilities to im-
prove clinical knowledge and skills among family medicine postgradu-
ates. Additionally; they were satisfied by its application as a formative
assessment in order to improve their clinical performance and alleviate
their stress related to final clinical exams.
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Introduction

Family doctors have a fundamental role to play in achiev-
ing health reforms and policy goals. Both access to care and
its quality are essential components of health insurance and
universal health coverage [1]. Family physicians with additional
postgraduate clinical training to become specialists can im-
prove the quality of primary and district level care when they
are part of healthcare teams [2,3], also they accomplish this
through their roles as clinicians, consultants, capacity builders,
clinical trainers, leaders of clinical governance and supporters
of community-orientated primary care [4]. or just over two de-
cades leading educationists, including medical educators, have
highlighted the intimate relationship between learning and as-
sessment. Indeed, in an educational context it is now argued
that learning is the key purpose of assessment (van der Vleuten
1996; Gronlund 1998, Shepard 2000). At the same time as this
important connection was being stressed in the education lit-
erature; there were increasing concerns about the workplace-
based training of doctors.

A study by Day et al. (1990) in the United States documented
that the vast majority of first-year trainees in internal medicine
were not observed more than once by a faculty member in a
patient encounter where they were taking a history or doing a
physical examination. Without this observation, there was no
opportunity for the assessment of basic clinical skills and, more
importantly, the provision of feedback to improve performance.

As one step in encouraging the observation of performance
by faculty, the American Board of Internal Medicine proposed
the use of the mini-Clinical Evaluation Exercise (mini-CEX) (Nor-
cini et al. 1995). In the mini-CEX, a faculty member observes a
trainee as he/she interacts with a patient around a focused clin-
ical task. Afterwards, the faculty member assesses the perfor-
mance and provides the trainee feedback. It was expected that
trainees would be assessed several time throughout the year of
training with different faculty and in different clinical situation.

In medicine evaluating clinical performance is essential but
difficult. In the past; evaluations have been implicit, unreliable,
and reliant on individual or subjective judgments (the appren-
ticeship model) [5]. However recent changes to postgraduate
medical education have introduced new methods for evaluat-
ing students’ performance and competency [6]. One of these
systems is workplace-based assessment. Workplace based as-
sessment (WPBA) is the term given to a collection of assess-
ment methods that measure trainees’ performance in clinical
settings. The hallmark of WPBA is the component that involves
observing the trainee’s performance in a real professional situ-
ation and providing pertinent feedback, encouraging reflective
practice [7].

Workplace based evaluation or simply workplace-based as-
sessment is an examination of what doctors really do in prac-
tice as defined by the assessment of day-to-day procedures
conducted in the working environment. Although a doctor’s
knowledge or competence can be demonstrated in a variety of
ways, there is evidence that competency does not consistently
predict performance in clinical practice. The capacity to mea-
sure performance at the workplace is a significant benefit [8].

There are several WPBA techniques that all try to evaluate

different aspects of trainee performance. Direct observation of
procedural abilities (DOPS) and Mini-clinical Evaluation Exercise
(MINICEX). A healthcare institution’s trainee-patient contact
is evaluated by an assessor during the MINICEX. These clinical
interactions are anticipated to take approximately 15 minutes
during which the student is expected to complete a focused
history and/or physical examination [9]. At the conclusion, the
student offers a diagnosis and a treatment strategy. The per-
formance is then rated using a systematic evaluation form and
helpful criticism is offered. A nine-point Likert scale from “un-
satisfactory” to “outstanding,” is used by the assessors [10].

Direct observation of procedural skills (DOPS) was intro-
duced by the Royal College of Physicians and now forms an in-
tegral component of WPBA for doctors in the foundation year
and those in specialist training. It was specifically designed to
assess procedural skills involving real patients in a single en-
counter [11].

An assessor analyzes a trainee doing a procedure as part of
his or her usual practical training during the DOPS, and then a
face-to-face feedback session is held [12]. DOPS is a scoring sys-
tem for clinical exams and practical activities. In the UK, it has
been demonstrated that such approach of evaluation is valid,
reliable, and practicable when evaluating postgraduate medical
registrars [13].

For trainees looking for improving their performance in a
skill, DOPS is regarded as a valuable learning opportunity. Its
timely and efficient operation requires detailed collaboration
between the assessor and the learner. DOPS assessments are
in tailor-made to be conveniently integrated into trainees’ and
assessors’ daily routine and hence considered highly feasible
[14]. Therefore this work was done to detect changes in clinical
performance of family medicine postgraduates after application
of three consecutive Mini Clinical Evaluation Exercise (MINICEX)
and two successive Direct Observation Of Procedural Skills
(DOPS) as a formative assessment in addition to evaluation of
their satisfaction by them.

Methods

Study design and setting: A quasi-experimental prospective
study was executed in family medicine department - Menoufia
faculty of medicine Egypt.

Participants: All family medicine staff members (N.11) and
postgraduate students (N.21) were invited to participate in
study over 12 week study period (from January to March 2020).
Procedure: This study passed through two-phases.

First phase was application of an awareness lecture for
family medicine staff members and postgraduate students
about WBAs as they are methods of evaluation focus on the
top of the pyramid in Miller’s framework for evaluating clini-
cal competence and gather data on how well doctors perform
in their regular practice. Some of the most popular techniques
for workplace-based evaluations include Direct Observation
of Procedural Skills (DOPS), Mini-Clinical Evaluation Exercise
(mini-CEX), and Case-Based Discussion (CBD). The benefits of
mini-CEX and DOPS evaluation techniques were described and
how they might be used to enhance active, learner-centered
learning and the provision of developmental care for medical
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students and postgraduates. One lecture was given for about
120 minutes. The objectives of this lecture involved definition
of workplace based assessment, its different approaches, how
to conduct, privileges and challenges of its implementation.

Second phase involved rolling out a monthly MINICEX and
DOPS for postgraduate’s students in family medicine (N.21).
(From January to March 2020). Implementation of a monthly
(MINICEX) for three consecutive months. MINICEX was con-
ducted in family medicine clinic on a selected case from their
curriculum (chronic obstructive pulmonary disease) using a
checklist which was designed according to (royal college of gen-
eral practitioner).

Each student had 15 minutes to conduct his/her Mini-CEX
followed by five minutes to receive an informative feedback
from his/her observer through using a predesigned checklist.
This checklist involved items of history taking, physical examina-
tion skills, communication skills, clinical judgment, professional-
ism, organization/efficiency, and overall clinical care (Table 1).

Rating Scale: A rating scale consisting of six-points is used
in Mini-CEX; unsatisfactory =if score was 2 or less, borderline if
he/she scored 3 while performance score 4-6 was considered to
meet or above the expectation.

DOPS is a formative assessment method for workplace-
based procedural skills evaluation for postgraduate students. It
is the counterpart of mini-CEX on the practical skills as part of
the quality control process. For maximum educational impact,
the trainee is monitored throughout their regular daily perfor-
mance at their work and is initially given constructive feedback.
they were subjected to perform DOPS in skill lab on adult car-
diopulmonary resuscitation CPR for two consecutive months
using a checklist was designed according to American heart as-
sociation and getting 42 feedback sheets of DOPS about adult
CPR.

Rating Scale: scoring for student’s performance during DOPS
was conducted in the form of score (1) when the procedure was
done while (0) if not done.

Each student delivered feedback about his/her performance
at the end of each session (MINICEX or DOPS). Finally, ten ques-
tions were used to evaluate how satisfied the students were
with the application of WBAs. There are three questions about
MINICEX (whether it helps them understand the required mate-
rial, if it provides them useful feedback on how they performed,
and if the feedback given to students about their MINICEX per-
formance was friendly), and four questions about DOPS (it is
useful in understanding contents in CPR & choking, it is provide
effective feedbacks about students DOPS performance, if feed-
backs about students DOPS performance was given friendly).
Also the postgraduates were asked about their willing to under-
take this type of formative exam again and if they would recom-
mend it for other medical students. They really should inquire
about the probability of mistakes made easily and knowledge
gaps. Workplace-based assessments of students’ satisfaction
revealed five scores: Strongly agree, neutral, agree, disagree,
and strongly disagree.

Data management: Data were analyzed using Excel, 2013
and Statistical Package of Social Science (SPSS) version 23 (us-
ing IBM personal computer). Quantitative data were expressed
as mean and standard deviations (XxSD) and analyzed by stu-
dent t-test. Anova test was used to detect Statistical differences
among the means of MINICEX change scores and Chi square

Changes in MINICEX feedback scores

FIRST MINICEX SECOND MINICEX THIRD MINICEX

M History taking B Physical B skills B M:

W Professionalism B Organization W Overall clinical care

\\\Figure 1: Changes in MINICEX student’s feedback scores. Y,
r N
Satisfaction of postgraduate students by
WBAS
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Figure 2: Satisfaction of postgraduate by application of workplace
| based assessment (WBAs)

\_ %
to detect Statistical differences among the frequency change
scores of DOPS.

Results

A total of 21 family medicine postgraduates were recruited
in this study, their ages ranged from 26 to 32 years with mean
+SD (27.7 + 1.68) years with female sex predominance 19 fe-
males (90.9%).

There was a significant improvement in MINICEX feedback
scores of the postgraduates students for three consecutive
months regarding medical history, physical examination, and
evaluating communication skills, management, organization
and professionalism (9.5+2.7,24.9+2.5 & 27.29 + 1.5) (P value
<0.001) ( Table 2 & Figure 1).

There was a significant improvement in DOPS feedback
scores of the postgraduates students for two consecutive
months in skill lab (6.1 + 1.8 versus 9.0 + 1.2) (P value < 0.001).
Table 3.

About 93% of students recommended its application for oth-
er medical students and 86% of them agreed to perform it again
for other different cases and procedures (Table 4 & Figure 2).

Discussion

Assessment acts as the steering wheel for medical education
at all levels of training. Medical school graduates will face a va-
riety of healthcare scenarios all of which require professional,
competent, and skillful responses. This is because the field of
medicine is highly complex [16]. During the training time evalu-
ation plays a significant role in helping the trainees identify their
strengths and areas need improvement. It also assists them in
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<Table 1: Specific competencies assessed on mini-CEX. Adapted from AMEE Guide,2007 [15].

)

History taking

Facilitates the accurate collection of a patient's medical history and effectively applies questions to get the necessary infor-
mation. Creates trust and confidentiality and demonstrates respect, compassion, and empathy.

Physical Examination

Follows an effective, logical sequence balances in problem diagnosis and screening caring about the safety and respect of the
patient

Communication skills

Communicates effectively with patients and their relatives. Explains the purpose of the test or treatment and gets the pa-
tient's permission. Teaches/advises on disease management.

Management

Makes appropriate diagnosis and management with Considers risks and benefits of prescribed treatment.

Professionalism

Demonstrates respectful and professional behavior when interacting with patients, their attendants, and other professionals
(e.g., peers, consultants, nursing, professionals and support personnel) accepts and completes responsibilities with displays
ethics.

Organization/efficiency

Prioritizes; is timely and succinct; summarizes

Overall Clinical Competence

Demonstrates judgment, synthesis, caring, effectiveness and efficiency in patient care

<Table 2: Changes in MINICEX students’ feedback scores >

Items of assessment First MINICEX Second MINICEX Third MINICEX F P value

History taking 1.19+0.40 3.42+0.67 4.0+ 0.55 151.14 <0.001*

Physical examination 1.19+0.40 3.38 +£0.74 3.6+0.49 117.96 <0.001*
Communication skills 2.00+1.34 4.04 £0.59 4.1+0.0.57 37.29 <0.001*
Management 1.61+0.92 3.48+0.51 3.9+0.36 72.96 <0.001*
Professionalism 1.19 £ 0.60 3.57+0.51 3.9+0.54 151.78 <0.001*
Organization 1.09 £0.30 3.57+0.59 4.0+0.63 182.75 <0.001*

Overall clinical care 1.19+0.51 3.38+0.67 4.0+0.63 110.30 <0.001*

Total score 9.5+27 249+25 27.29+15 379.00 <0.001*

F= One way Anova test

* highly statistically significant difference

CTabIe 3: Changes in Direct Observation of Procedures (DOPS of Adult CPR) feedback scores of the postgraduates.

Items of assessment First DOPS Second DOPS l?rat'::s P value
-Assessment of scene safety/PPE 0.62+0.49 0.86+0.36 2.02 0.06
-Check victim response 0.52£0.51 1.00 £ 0.00 4.26 <0.001**
-Check carotid pulse and breathing not more than 10 0.67 +0.48 1.00 +0.00 316 0.005*
second
-Call for help(ambulance /AED) 0.478 £0.51 0.81+0.40 2.32 0.03*
-Remove victim clothes 0.71+£0.46 0.90+0.30 1.45 0.16
-Start effective compressions:
Proper hand placement at lower 1/3 of sternum.
Compress at least 2 inches. 0.62 £0.49 0.95+0.22 2.65 0.02*
Conduct 30 compressions.
Allow complete chest recoil.
-Open airway (head tilt chin lift) 0.67 +£0.48 1.00 £ 0.00 3.16 0.005*
—Efff:ctnve bre:.athmg (2 breath evgry 30 compression) 0.81 +0.40 0.67
notice chest rise by pocket mask in one rescuer CPR. 0.86 +0.36 0.44
-Effective breathing (2 breath every 30 compression)

.52+0.51 .76 £0.4

notice chest rise by bag mask in 2 rescuers CPR. 0.52£0.5 0.76£0.43 2.02 0.06
-Automated External Defibrillator (AED) use:
Turn on it.
Follow AED prompts. 0.48£0.51 0.86 £ 0.36 2.96 0.008*
Give shock when advised
-Total DOPS score 6.09+1.84 9.00+1.22 5.79 <0.001**
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(Table 4: Students’ satisfaction by Workplace Based Assessments (MINI-CEX and DOPS). |

Strongly disagree = Disagree Neutral Agree Strongly agree Items

0.0% 0.0% 3.1% 45.5% 48.5% -MINICEX useful for understanding required contents.
-Di i D i

0.0% 0.0% 31% 62.5% 34.4% irect obsgrvahon .Of procedure (DOPS) [CPR &Chocking] useful for
understanding required contents.
-Di i D Di i

3.1% 6.3% 43.8% 9.4% 37.5% irect obsgrvahon .Of procedure (DOPS) [IUD insertion] useful for
understanding required contents.

0.0% 0.0% 6.3% 50.0% 43.8% -DOPS (of CPR &Chocking) is useful for understanding required contents.

0.0% 0.0% 3.1% 46.9% 50.0% -Effective feedback was received about student’s performance in MINI-CEX.

0.0% 0.0% 3.1% 53.1% 43.8% -Effective feedback was received about student’s performance in DOPS
B . . , . £

0.0% 3.1% 6.3% 56.2% 34.4% T.he instructor gave his feedback about student’s performance in MINICEX
friendly.

0.0% 0.0% 12.5% 46.9% 40.6% -The instructor gave his feedback about student’s performance in DOPS friendly.

1.7% 8.1% 22.1% 23.1% 45.0% -Opportunity fc.)r mistakes to be picked (up) easily and knowledge gaps (to be)
addressed earlier.

0.0% %2.3 %111 20.2% 66.4% -Student’s request to perform this type of assessment again for different cases
and procedures.

0.0% 0.0% 7.0% 26% 67.0% j:;(iir;zs recommendation of this form of assessment for other medical

developing the skills necessary to handle a variety of situations.
The safety of the patients must also be taken very seriously.
Medical graduates who participate in assessments have a spe-
cial opportunity to develop professionally depending on input
from assessors of Workplace-Based Evaluation [17].

The purpose of this study was to conduct a lecture on WBAs
for family medicine staff members and postgraduate students,
apply three Mini Clinical Evaluation Exercises (MINICEX) and
two Direct Observations of Procedural Skills (DOPS) for family
medicine postgraduates, and then assess postgraduate satisfac-
tion with WBA.

The postgraduate students’ MINICEX feedback scores for
the medical history, physical examination, and evaluating com-
munication skills, management, organization, and professional-
ism showed a significant improvement for three consecutive
months in allover clinical care score (9.5 + 2.7, 24.9 + 2.5, and
27.29 +1.5) (P =0.001) (Table 2 & Figure 1). Various previous re-
searchers found that the mini-CEX positively affects the learning
process. Mini-CEX is a useful assessment tool and has a positive
influence on the learning process [18,19]. By doing mini-CEX
repetitively students will spend more time in practicing history
taking and physical examinations and increase their learning
time. Mini-CEX provides a positive experience, both in terms
of knowledge and clinical skills [20]. This finding coincides with
that of, Vaughan et al., who study students’ learning response
toward feedback during mini-CEX on 24 participants (9 males
and 15 females) they are undergoing clerkship in the internal
medicine rotation in order to prevent recall bias [21]. Feedback
content is useful to describe the students’ performance in the
achievement of competence and performance gap and it is im-
portant to improve the students’ learning response. Also, Khali
et al., who study (mini-CEX) in 20 postgraduate students (12
males, 8 female) were assessed Clinical Competence of Post-
graduate Trainees in Pediatric reported that feedback has a
positive impact on the students’ future performance [22]. This
could be one of the main advantages of involving MINI-CEX for
formative assessment of postgraduates.

There was a significant improvement in the postgraduate stu-
dents’ two consecutive months of total DOPS feedback scores in
the skill lab (6.1 + 1.8 versus 9.0 + 1.2) (P < 0.001) (Table 3). This

is consistent with numerous results including those from stud-
ies by Hengameh H et al. and Nazari R et al. which compared the
effects of DOPS with the standard evaluation method on Iran
nursing students and found that DOPS significantly increased
clinical skills (P= 0.000) [23,24]. Additionally, Shahgheibi Sh et
al. evaluated the effects of DOPS on students’ learning levels
during clinical externships in the obstetrics department. The re-
sults of a study conducted in Iran with 73 medical students (42
control and 31 intervention) showed that DOPS can be more
effective at enhancing students’ skill than the control group (P
=0.001) [25].

Also 193 students in a surgical skills lab course participated
in a prospective randomized experiment in 2015 in Austria con-
ducted by Profanter C and Perathoner. The DOPS group dem-
onstrated a high degree of clinical skills than control group. The
DOPS dimensions appear to enhance tutoring and performance
rates [26]. In 2014, in India, Dabhadkar S et al. Examining how
DOPS has affected second-year postgraduate OBGY students’
learning five out of six students who had unsatisfactory per-
formance in the first round of DOPS improved to a satisfactory
level in the second round of DOPS [27]. Bagheri M et al. ex-
amined the effects of DOPS on postgraduate students’ learning
in Iran studying emergency Medicine (25 in experiment and 21
in control group) In comparison to the control group, the ex-
perimental group’s mean scores were significantly higher (P =
0.0001, t =4.9) [28].

In this study; about 93% of students recommended its ap-
plication for other medical students and 86% of them agreed
to perform it again for other different cases and procedures
(Table 4 & Figure 3). It is consistent with the study conducted
in surgical residents who readily accepted the WBAs tool at a
government medical college and tertiary care teaching hospital
in India 2017. Their great level of satisfaction with the perfor-
mance provided as evidence of this. This gives them the ability
to continuously improve in the identified weak areas with an
improvement in residents’ performance over the WBAs period
[29]. As per Tenzin et al. study, OBGYN residents were the most
satisfied with workplace assessments at 90%, followed by pe-
diatricians at 80% [30].
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Conclusion

Workplace based assessment proved its ability to improve
clinical knowledge and skills among family medicine postgradu-
ates’ who showed great satisfaction by it. This initiative’s main
goals were to develop highly qualified specialists and compe-
tency and outcome-based yet learner-centered programs.
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