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Objective: To study the effect of formative Objective structured clinical examination
(OSCE) on the undergraduate medical students’ performance in a subsequent summative-
OSCE assessment. Methods: In a randomized single-blind trial, 130 fifth year medical
students at Raparin hospital, Erbil were assigned to intervention (n=61) and control group
(n=69). Formative-OSCE was performed for the intervention group in pediatric module with
feedback on their performance versus standard pediatric module for the control group.
Students’ clinical performance was assessed by a summative-OSCE. Multiple regression
was used to predict the summative-OSCE score depending on the participation in formative-
OSCE along with the other factors. Results: Eleven students were excluded because of
early drop-out, leaving 119 students for analysis. The summative-OSCE mean score (out of
a total score of 100) in intervention group 64.6 (10.91) was significantly lower as compared
to the control group 69.2 (10.45). Conclusion: Single formative-OSCE does not necessarily

Eduation.

lead to better performance in subsequent summative-OSCE.
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ssessment is the cornerstone of any

educational project. It gives evidence about

the success in the achievement of specific

learning outcomes [1,2]. Depending on the
time and the intent, assessment can servethreefunctions:
diagnostic, a function for prevention of learning
difficulties; formative, afunction for regulating learning
with delivery of feedback; and summative, afunction for
certificate or social recognition[3].

Asthe assessment role shifts from a pure assessment
of learning to assessment for learning, there is an
incentive to determine how and when assessment of
different forms have educational value [4]. Unlike other
professional training culture, true feedback cultureis not
cultivated in medical education. Therefore, a formative
assessment must be at the core of student training, not
justincludedtofulfill accreditation requirement[5].

In a performance-based assessment, the Objective
Structured Clinical Examination (OSCE) has gained
importance because of itsreliability [2], and could be used
in a summative or formative way to measure clinical
competence [6-8]. There are several medical schools
where formative assessments are established and carried
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out on regular basis; unfortunately, it is not very frequent
in the Mediterranean countries [1]. Meanwhile,
undergraduate medical educationin Iraqisgoing through
a transitional period and has started the process of
changing its curriculum to competency-based medical
education — formative assessment of students
performanceisarequirement in thisprocess.

Accompanying Editorial: Pages733-34.

Though previous studies suggest that formative-
OSCE contributes positively to final summative
examination performance [9], these were based on the
students’ perception[10,11]. Therefore, thisstudy aimsto
look for evidenceto evauate if asingleformative-OSCE
has an impact on student’s clinical performance in
summative competency-based assessment.

METHODS

A single-blind randomized controlled trial was conducted
on fifth year medical students who attended a seven-
week pediatric module at Raparin pediatric hospital, Erbil
between September 2016 and May 2017. Our medical
college provides a 6-year MBChB program. Students
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weredivided randomly by theregistration officeinto four
groups: A, B, C and D with around 40 students per group,
which attended the pediatric module at a specific time of
theyear. At the end of pediatric module, students’ clinical
competencies were assessed by a summative-OSCE.
Students' performance data (fourth year grade point
average (GPA)) was obtained from student records. A
student’s GPA is a standard way of measuring academic
achievement at the end of academic year. Each courseis
given a certain number of credits depending on the
content of the course. It is calculated by the X (scores
obtained by the students in each course x the credit unit
of that course) / X credit units.

The trial was approved by our institutional ethics
committee. All students were suggested to participate in
the study and provided written consent. Student groups
were randomized with a computer program (Microsoft
Excel 2010) into two groups. intervention group and
control group. Students were not randomized as
individuals from each of the groups to avoid knowledge
contamination between the students of the same group.
We concealed the groups’ allocation until the start of the
intervention (Fig. 1).

A formative-OSCE was performed for theintervention
group at the beginning of the pediatric module to assess
the competencies they gained from previous modules.
Theauthor explained the purpose of formative-OSCE asa
learning experience in the study group. Failing the

Assessed for eligibility (n=161)

Excluded

e Studentsineligibleto 16
5| appearinthefifthyear
examination

» Refusal of participation 15

130 students
J 2
Allocated to Control-group Allocated to Intervention-
(n=69) group (n=61)
11 excluded

(absent onthe <
day of intervention)

Anayzed (n=69) Anayzed (n=50)

FiG. 1 Sudy flow chart.
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formative-OSCE had no adverse effect on the final
summative scores and the participation was voluntary. In
comparison, the participants in control group were
attending the standard pediatric modul e.

The formative-OSCE design involved a blueprint
development that served as a guideline for the
development and face-validation of the eight stations,
which were both interactive and static. The interactive
stations included history taking, examination,
communication and procedural skills while non-
interactive stations included data interpretation,
management and avideo-station.

The formative-OSCE examiners consisted of two
teaching staff and 11 postgraduate pediatric board
trainees, who were trained by the investigators. At the
time of result declaration, students received feedback on
their performancein theformative-OSCE on aone-to-one
basis. Feedback was given by the author as narrative
feedback aswell as scores.

The examinersin the summative-OSCE wereblinded
to the group assignment and the two-teaching staff who
took part in the intervention, did not participate in the
summative exam. Theall ocation sequence was generated
by a person not involved in the data analysis. The main
outcome was the students’ performance in summative-
OSCE. Thiswasmeasured by students' summative-OSCE
scores with the passing mark of atotal of at least 50 from
all stations.

Statistical Package for Social Sciences (IBM SPSS
version 21) was used for data analysis. Sample size was
calculated based on previous studies [12] by statistical
software, the power was set at 90% and o=0.01.
Accordingly, the estimated sample size was 27 for each
group. Considering the non-response rate probability, the
authors decided to include al the students. Students' t-
test used for two independent samples and paired t-test
to compare between pre- and post-module OSCE scores
of the same group. Multiple regression was used to
analyze effect of different factors on summative-OSCE
and McNemar test to compare proportions of the same
sample (formative and summative-OSCE success rate of
the intervention group). A P-value of lessthan 0.05 was
considered significant.

REsULTS

Of the 161 students who attended the seven weeks
pediatric module and screened, 130 were eligible for
enrolment (Fig. 1). We excluded 11 students of the
intervention group fromtheinitial analysisasthey did not
participatein theformative-OSCE dueto their absenceon
the day of formative-OSCE. There were no significant
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differences in the baseline characteristics of the two
groupsexcept for the place of residence (Tablel).

The intervention group’s summative-OSCE mean
(SD) score64.6 (10.9) wassignificantly higher thantheir
formative-OSCE mean (SD) score’53.5(8.3) (P<0.001). A
comparison of both intervention and control group did
not show astatistically significant difference in passrate
in the summative-OSCE [48/50 (96%) and 67/69 (97%),
respectively]. Interestingly, the mean (SD) summative-
OSCE score of the control group 69.2 (10.45) was higher
thanthat of theintervention group 64.61(10.91) (P=0.02).

Multiple regression anaysis revealed that the
summative-OSCE scores were positively correlated with
the previous year grade point average, and negatively
correlated with participation in the formative-OSCE
(P<0.001) (Tablell).

DiscussioN

The formative-OSCE introduction did not result in a
considerable changeinthe overall summative-OSCE pass
rate in the intervention group compared with the control
group, similar to results obtained by Chisnall, et al. [6],
but it improved the students mean score in the
intervention group if compared with their formative-OSCE
mean.

Thisfinding supportsthework of other studiesin this
arealinking medical studentsreview of formative-OSCE
scores and their performance in summative-OSCE [13].
But it is contradictory to other researches that appreciate
therole of formative assessment inimproving the overall
performancein OSCE [14,15].

One criticism of much of the literature on formative

YEAR
IN THE

TABLEI| BASELINE CHARACTERISTICS OF FIFTH
MEDICAL UNDERGRADUATES ENROLLED
Srupy (N=119)

Factors Sudent-group
Control group  Intervention group
(n=69) (n=50)
Placeof residence’
Locd 43(62.3) 49(98)
Dormitories 26(37.6) 1(2)
English-based secondary school#
No 60(86.9) 42 (84)
Yes 9(13.04) 8(16)
Femaegender 38(55.07) 27 (54)
Previous year GPA Average-grade Average-grade
Mean (SD) 61.48(6.3) 66.37 (6.7)

“P<0.001; #P=0.6; %P = 0.9.
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assessment  effectiveness is that it does not depend
merely onitsavailability; it rather relies upon the quality
and communication tools of the assessment feedback [16].
In this study, feedback on students’ performance in
formative-OSCE was provided by the authorsin form of
commentsand numerical scores. Eventhoughitisdifficult
to disagree with the efficiency of numerical scores for
summative purposes, its use for formative purposes that
guide progress in learning has long been argued [17].
Numerical scores and letter grades would tend to direct
students’ concentrationto the self and away from thetask,
thusleading to anegativeimpact on performance[17,18].
According to cognitive evaluation theory, even positive
feedback that is useful for students can be weakened by
negative motivational effects asaresult of giving grades
or comparing the studentstoanorm[19].

Feedback could beimmediate or delayed according to
its timing. When it is planned to facilitate lower-order
|earning outcomes, for example, therecall of facts, prompt
feedback works best. However, when higher-order
learning outcomes are a concern and necessitate the
transfer of what has been learned to a new situation,
delayed feedback probably works better [20]. In this
study, feedback was given when the results were rel eased
(delayed); athough, it is suggested that students prefer
immediatefeedback [20].

Another factor isthat having four summative-OSCEs
for thefour groups of the 5th year might have contributed
to possible difference in summative examination
difficulty; although, all the OSCEshad the same blueprint.
This was noticed when comparison was made between
the mean (SD) summative-OSCE scores gained by the
intervention group 64.6 (10.9) with what was gained by
the excluded students from the intervention group 53.4
(15) (P<0.001), even though there was no significant

TABLEIl OutPruT FOR A MULTIPLE-REGRESSION MODEL
WHERE THE DEPENDENT VARIABLE IS SCORES OF
SuMMATIVE-OSCE (N=119).

Model B Pvalue 95.0% Confidence-

Interval for B

(Lower-Bound,

Upper-Bound)

(Constant) 10226 0.201  (-5.542,25.994)

Previous year GPA 0.951 <0.001 (0.703, 1.199)

English-based secondary -0.613  0.798 (-5.340,4.114)

school

Maegender 0.171 0.917 (-3.068, 3.410)

Placeof residence(dorm) 1.374 0.532 (-2.964,5.713)

Participationin -8.754 <0.001 (-12.491,-5.018)
formative-OSCE
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summative-OSCE.

WHAT THIS STuDY ADDS?

Participation in a single formative-OSCE did not improve the students’ performance in a subsequent

difference in their GPA of the previous year. Whilst this
was apotential limitation, it had the benefit of excluding
prior knowledge influence on successin the summative-
OSCEs.

Moreover repeated administration of OSCE by
teaching hospitals improves the performance of students
onthesuccessive summative-OSCE [15]. However, in our
study formative-OSCE was carried out once.

To conclude, students who faced a single formative-
OSCE obtained less summative-OSCE scores than their
peersin control group.
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