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Abstract
Background: Written examination composed of single answer multiple-choice ques-
tions (MCQs) is one of the common assessment methods in medical education. In 
Koç University School of Medicine (KUSOM), there has been a transition from 
locally developed, faculty written (LFW) MCQ exams to third-party exams such 
as the National Board of Medical Examiners (NBME) subject examinations. In this 
article, we examined this transition period in regarding scores and feedbacks. Meth-
ods: During the transition period between 2018 and 2020, KUSOM employed both 
exams (LFW and NBME) for clinical clerkships. Both exams were evaluated and 
analyzed quantitatively comparing students’ scores and qualitatively using students’ 
feedback. We compared students’ scores from both exams for interrater agreement 
using Cohen’s kappa coefficient. Seventy-five students gave written feedbacks com-
paring both exams in terms of content validity, language & comprehensibility, and 
objectivity/fairness. Results: The total of 286 pairs of scores from ten dual examina-
tions indicated fair to moderate agreement with an unweighted kappa value of 0.41 
between two exams in terms of ranking and pass/fail decision. Most students indi-
cated a preference towards to use of NBME subject exams instead of LFW exams as 
a written assessment method in clinical clerkships except internal medicine clerk-
ship. Conclusions: Third-party exams were found to be a useful tool for improving 
assessment of knowledge in clinical medical education. For English-taught medical 
schools in non-English speaking countries, like KUSOM, NBME subject examina-
tions can replace LFW exams due to better use of English language, comprehensi-
bility, and fairness with an acceptable agreement in decisions for students’ grading.
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Abbreviations
AD	� Average absolute deviation
F	� Fail
KUSOM	� Koç University School of Medicine
LFW	� Locally developed, faculty-written
M	� Median
MCQs	� Multiple-choice questions
mini-CEX	� Mini-clinical examinations
NBME	� The National Board of Medical Examiners
OSCEs	� Summative objective structured clinical examinations
P	� Pass

Background

Single answer multiple-choice questions (MCQs) are commonly used as a method of 
summative assessment in most medical schools for the assessment of knowledge along 
with other methods used to assess clinical skills (Tabish 2008). MCQs aim to test the 
“knows” and “knows-how” levels of Miller’s pyramid and can test students’ higher 
order thinking and clinical reasoning, especially when they involve clinical scenarios or 
vignettes (Al-Wardy 2010). MCQ exams can be prepared either by a medical school’s 
own faculty or by third parties. The former is commonly used in European medical 
schools (Custers and Cate 2018; Devine et al. 2015), while most North American med-
ical schools employ the National Board of Medical Examiners (NBME) subject exami-
nations (NBME 2016, 2019).

Education in Koç University School of Medicine (KUSOM) lasts for six years, 
the first three years of which are pre-clinical and the last three years of clinical train-
ing. The medium of education is English except for clinical patient encounters (Koç 
2021). Multiple assessment methods, including formative mini-clinical examinations 
(mini-CEX), summative objective structured clinical examinations (OSCEs), and MCQ 
exams are used to evaluate students’ performance. Students are required to pass each 
component of the assessment to successfully complete a clinical clerkship. Single 
answer MCQ exams were prepared by KUSOM faculty, as in all other medical schools 
in the country. Recently, we decided to examine whether we can replace our locally 
developed, faculty-written (LFW) examinations with NBME subject examinations for 
clinical clerkships. The motivations for such a transition and its implications are multi-
ple and discussed later.

Herein we describe how we compared results from LFW examinations and NBME 
subject examinations in clinical clerkships and define our transition to foreign third-
party MCQ exams in clinical clerkships.
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Methods

Timeline of the transition process

The assessment committee of KUSOM continuously analyzes the quality of test 
items and collects feedback from students and faculty members. Assessing the 
reliability and validity of LFW exams has been a constant challenge due to the 
small number of students sitting for each exam, e.g., 20–25 students per exam. 
Yet, we noticed that the discriminatory indices of our MCQs were less than opti-
mal. Therefore, reliable MCQ exams that have been validated on larger samples 
arose as an option. Also, the use of reliable and externally validated third-party 
exams would enable: (i) comparison of the output of our curriculum with that of 
other schools employing the same exams, (ii) monitoring students’ performance 
across years, (iii) provision of assessment independent from the educator, (iv) 
improving comprehensibility of MCQs in terms of language, (v) to save time and 
effort of faculty members, and (vi) to have a flexible exam schedule. Thus, we 
decided to implement third-party examinations at KUSOM following a compari-
son of the results with LFW and receiving student and faculty feedback.

Given the long track record of NBME subject examinations with reproducible 
results across different schools over the years and their international availability, 
they were regarded as a reliable and valid option to replace our LFW exams in 
clinical clerkships (NBME 2016). In the 2017–2018 academic year, BA, both the 
director of the Obstetrics and Gynecology (Ob & Gyn) clerkship and the Vice 
Dean for educational affairs introduced the NBME subject exam in addition to 
the LFW exam for the first time. Twenty-five students took both the LFW and 
the NBME subject exam at the end of the Ob & Gyn clerkship. The results of 
this first trial including student feedback were presented at general faculty meet-
ings. Following an extensive discussion of pros and cons, the Deanship decided 
to move forward with comparisons with LFW in all clinical clerkships, for which 
NBME subject examinations were available, and allow switching to NBME sub-
ject examinations when clerkship directors saw fit. The decision for employing 
LFW or NBME subject exams rested by clerkship directors after evaluating the 
validity, reliability, acceptability, and applicability of NBME subject exams.

In the following year, the Ob & Gyn clerkship decided to employ only the 
NBME subject exam as a written assessment method and used the NBME sub-
ject exam to evaluate the clerkship performance of students. Other clinical clerk-
ships including internal medicine, pediatrics, surgery, neurology, and psychiatry 
offered NBME subject exams alongside the LFW exams at the end of clerkships 
to assess the agreement between scores. In the 2019–2020 academic year, pedi-
atrics clerkship, in the 2020–2021 academic year, neurology, psychiatry, and sur-
gery clerkships decided to employ only NBME subject exams as the only written 
assessment method. See Fig. 1 for the timeline of the transition process with the 
number of students who took both exams.
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Comparison of test scores

In the academic years 2018–2019, 2019–2020, and 2020–2021, 10 NBME subject 
exams were given alongside LFW exams at the end of each clerkship. There were 
286 pairs of scores in ten pairs of NBME and LFW exams during this period. Dur-
ing this transition period, the NBME subject exams were not used for grading, and 
students who did not wish to take NBME subject exams in addition to the man-
datory LFW exams were not included in the analyses. In the total of ten pairs of 
exams, only 24 students did not participate NBME subject exams indicating a 92.3% 
participation rate for both exams.

The results of the MCQ exam pairs (NMBE and LFW for each clerkship) were 
compared for ranking and pass/fail decisions. For the ranking analyses, students’ 
scores for both MCQ exams were divided into three groups as the top 25%, the 
bottom 25%, and the middle 50%. Students’ scores for both MCQ exams are also 
grouped either as pass or fail using KUSOM’s grading guideline that combines prop-
erties of the norm and criterion-referenced standard setting. Briefly, the distribution 
of the scores was described with median (M) and average absolute deviation (AD) 
for each exam. Students who scored ≤ M–1.5 AD were given fail (F) unless their 
absolute score was ≥ 70 out of 100. For simplicity, all students who scored > M–1.5 
AD or ≥ 70 out of 100 were accepted to have a pass (P). See Fig. 2 for sample group-
ing of students’ scores for ranking and pass/fail decision in 2018 Ob & Gyn clerk-
ship. The interrater agreement between the two exams with regard to ranking (top, 
middle, bottom) and pass/fail decision was analyzed by Cohen’s weightless kappa fit 
test using IBM SPSS Statistics for Windows Version 26.0.

All NBME subject exams included 110 MCQs in which 100 MCQs were 
evaluated for the determination of the students’ scores on a scale from 0 to 100 
(Koç 2021). All LFW exams included 100 MCQs and students’ scores on a scale 

Fig. 1   Timeline of the Transition Process (n = number of students who took both MCQ exams); LFWE, 
locally developed, faculty written examinations; NBME SE, The National Board of Medical Examiners 
Subject Examinations. *Neurology and psychiatry were covered in on LFW exam. + Internal medicine 
were covered in two separate LFW exams
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from 0 to 100 were determined by the number of the correct answers. Both exams 
were performed under the same circumstances via a computer-based system in 
the same computer room of the Koç University Hospital. During the transition 
period, students studied for the LFW exams and they did not receive any incentive 

Fig. 2   The sample analysis of the agreement of MCQ Exams in Ob&Gyn clerkship
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for studying NBME subject exams as only scores of LWF exams were considered 
for the evaluation of students’ performance in clerkships.

Students’ feedback for NBME exams

We collected written feedback through a questionnaire including four open-ended 
questions for qualitative analysis after the students sat for both NBME subject 
exams and LFW exams. The questionnaires were anonymously filled, and the 
questions regarded the content, language, and fairness of both exams. Students 
were also asked which one they would prefer if they were to take only one of 
these exams to complete their clerkship. Theme analysis was performed on the 
answers given to open-ended questions. See Table 1 for questions asked to stu-
dents. Seventy-five students provided feedback among 286 students who took 
both the NBME subject exam and LFW.

Results

Comparison of test scores

The analysis of the agreement between two exams (LFW exams and NBME sub-
ject exams) in terms of pass/fail decisions and ranking of the students into three 
groups (top, middle, bottom) yielded similar results as shown in Table 2. Inter-
rater agreement between two exams was assessed on 286 pairs of scores that were 
obtained from ten dual examinations. Overall, the unweighted kappa for pass/fail 
decision was 0.41 (95% CI: 0.25–0.57) with the observation of %87.76 (n = 251) 
agreement between two exams and the unweighted kappa for ranking the students 
into three groups (top, middle, bottom) was 0.41 (95% CI: 0.32–0.50) with the 
observation of %61.89 (n = 177) agreement between two exams. In the ten dual 
examinations, the unweighted kappas for pass/fail decisions ranged from 0.22 to 
0.78 and the unweighted kappas for ranking the students into three groups ranged 
from 0.20 to 0.60. In the agreement analysis, we found fair to moderate agree-
ment (unweighted kappas between 0.20 and 0.60) according to the suggested 
interpretation of this scale by Landis et al. (1977).

Table 1   Open-ended questions

(1) Do NBME Subject exams cover the learning objectives of the clerkship as much as LFW exams?
(2) Which exam would you prefer in terms of language and the variety of questions?
(3) Is there any topic that was assessed in the NBME subject exams but was not mentioned/taught during 

the clerkship?
(4) If you were to take a single exam for the assessment of the clerkship, which one would you prefer?
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Feedback on the two exams

Three themes emerged from the qualitative analysis: content validity, language & 
comprehensibility, and objectivity/fairness. In terms of content validity, the major 
concern was a possible difference between the coverage of NBME subject exams 
and the KUSOM curriculum. For instance, traumatology was mostly addressed in 
a clerkship named musculoskeletal diseases in the 5th year of KUSOM; however, 
trauma-related topics are addressed in the NBME subject exam for surgery, inter-
nal medicine and pediatrics. Additionally, one of the students stated that “some top-
ics are given different weight and priority between NBME subject exams and LFW 
exams.”  Some  students considered this difference as a “challenge” and described it 
as a “better learning opportunity because we have to review more content than we 
normally do.”.

In terms of language and comprehension, NBME subject examinations were con-
sidered as “more comprehensible” among students. One of the students described 
this as “It was easier to understand what the question asked”.

The objectivity/fairness of the NBME subject exam has been the most debated 
issue among students. Some students considered assessment by the NBME subject 
exams as “unfair”, since the KUSOM curriculum did not completely overlap with 
the curricula of North American medical schools, and they stated that: “NBME 
exams are unfair because they do not exactly cover the same topics as our curricu-
lum.” On the other hand, some students reported that NBME subject exams were 
more objective and fairer than LFW and stated that: “we do not have to focus on spe-
cific interests or priorities of our individual faculty members, and it is fairer to be 
evaluated for relevant knowledge.” Most students rated both exams as fair. Among 
the students who rated the use of NBME exams as unfair, the most common reason 
was differences in clerkship curriculum and NBME subject exam coverage. Indeed, 
several students pointed out a need for curriculum modifications to harmonize con-
tents with NBME subject exam coverage.

The analysis of the preference of students for MCQ exams revealed that most 
of the students preferred NBME subject exams for Surgery, Pediatrics, Ob&Gyn, 

Table 2   The results of the agreement analysis between LFW exams and NBME exams

Agreement for Pass/Fail decisions
N = 286 NBME Subject Exams Observed Kappa = 0.41

Standard Error of kappa = 0.08
95% CI 0.25–0.57

PASS FAIL
LFW Exams PASS 235 20

FAIL 15 16
Agreement for ranking in 3 groups (25th and 75th percentile)
N = 286 NBME subject exams Observed Kappa = 0.41

Standard error of kappa = 0.05
95% CI 0.32–0.50

Top Middle Bottom
LFW Exams Top 48 22 7

Middle 24 81 23
Bottom 4 29 48
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Neurology, and Psychiatry clerkships, however, they preferred the LFW exam for 
internal medicine clerkship. The main reason behind this preference was concerns 
regarding the above-mentioned difference in content since internal medicine clerk-
ship covered a wide range, and even though the content is similar across the world, 
relative importance and priorities can vary to some extent between different loca-
tions and communities. Another reason why most students preferred the LFW exam 
for internal medicine can be the division of internal medicine into two separate 
clerkships in the KUSOM curriculum. This separation might have influenced the 
students’ perception of the content of NBME subject examinations.

We did not get written feedback on NBME subject exam experiences from the 
faculty members, but they were presented and discussed during the faculty meet-
ings. Faculty members raised two main concerns for NBME subject examinations: 
the epidemiology of diseases is different between U.S. and Turkey and NBME ques-
tions not being shared with faculty members. As faculty members could not see 
what was asked to their students, they expressed their concerns as “feeling less in 
control as they cannot assess what they have taught to students”. On the contrary, 
some faculty members reported their positive impressions such as increased student 
engagement and participation during lectures rather than obsessively trying to take 
notes and focusing on PowerPoint presentations, when they knew that they would be 
assessed by a third-party exam.

Although we did not collect quantitative data on how much time it took to pre-
pare a LFW exam for faculty and clerkship directors, since NBME subject exams are 
ordered by clerkship coordinators, the latter clearly takes much less time to prepare.

Current status

As of the academic year 2020–2021, all clerkships for which there is an available 
NBME subject exam, i.e., Ob&Gyn, Pediatrics, Surgery, Psychiatry, and Neurology 
decided to apply only NBME subject exams as a summative assessment method. 
The internal medicine curriculum is being revised to improve content agreement 
with NBME subject exams for transition.

Discussion

We presented our experience of transition from LFW to third-party examinations 
by comparing the agreement between exam results and evaluating the feedback 
from students and faculty. The agreement analysis for ranking and pass/fail decision 
between the results of LFW exams and NBME subject exams indicates fair to mod-
erate agreement, which was regarded acceptable to employ NBME subject exams 
instead of LFW exams in clinical clerkships.

There can be several reasons contributing to the lack of good to perfect agreement 
between two exams. Students could have been less motivated to study for NBME 
subject exams, which were usually given a few days before LFW exams since the 
former would not contribute to their pass/fail status. Some differences in the content 



SN Soc Sci           (2022) 2:200 	 Page 9 of 12    200 

coverage of exams could have also played a role. Yet, a perfect agreement is rarely 
achieved in such comparisons. Indeed, we were aware of differences between our 
curriculum and NBME subject exam coverage before we started the transition, and 
a less than perfect or good agreement was anticipated. We were looking forward to 
identifying areas that were not adequately covered by KUSOM curriculum through 
detecting areas that our students were underperforming compared with other test 
takers. One example was the expansion of adolescent care in Pediatrics upon notic-
ing our students were underperforming in questions regarding adolescent care.

Our additional motivations for using third-party MCQ exams are consistent with 
those mentioned in the relevant literature. First and foremost, a major drawback of 
LFW exams is the lack of sufficient time or expertise on part of most faculty mem-
bers to prepare clear, high-quality MCQs that match the learning objectives (Joze-
fowicz et al. 2002; AlMahmoud et al. 2015). Third-party MCQ exams help to save 
time and effort of faculty members, which could be allocated for clinical education 
with more clinic hours for interaction between faculty and students in the clinical 
settings.

Second, poorly formulated MCQs by clinicians, all of whom may not have com-
prehensive formation in education, may simply assess recall capabilities or test-
taking skills instead of assessing higher-order thinking skills or clinical reasoning 
(Baig et al. 2014). In schools where the educational language is English, non-native 
English speaker faculty members may have difficulty in preparing clear, understand-
able MCQs. Third, some faculty members tend to prepare questions focused on their 
individual research or clinical interests rather than prespecified learning objectives 
for undergraduate students, which leads to a mismatch between the assessment and 
the learning objectives of the curriculum (Kelly et al. 2012; Downing 2002). Indeed 
despite multiple rounds of training sessions and the availability of educational vid-
eos on MCQ preparation for faculty members, matching MCQs and learning objec-
tives as well as generating MCQs with acceptable discriminatory indices remained a 
challenge at KUSOM. Furthermore, medical students taking LFW exams may antic-
ipate these mismatches between MCQs and the learning objectives, and study what 
they anticipate being asked in LFW exams rather than focusing on learning objec-
tives. Therefore, NBME subject exams motivated students to focus on prespecified 
learning objectives of the curriculum rather than specific interests of individual fac-
ulty members.

Lack of an independent committee for the preparation of MCQs or peer review 
process for the review of MCQs before the examination makes these downsides of 
LFW exams inevitable (Jozefowicz et al. 2002). Despite the presence of an assess-
ment committee at KUSOM, and the efforts to implement such a system for several 
years now, it has not been possible to effectively implement a proper peer review 
process for the last ten years in our experience. Another reason that makes the use 
of third-party exams appealing is that they are readily available to use at any time to 
provide a flexible exam schedule without causing a time constraint or cost of energy 
for the faculty members (NBME 2019).

Finally, third-party MCQ exams can provide externally validated results and an 
opportunity to compare the curriculum’s output both in terms of its potential gradu-
ates between different batches and students’ performance compared to their peers 
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internationally (Al Ojaimi et al. 2020). Since the LFW exams are, unfortunately, not 
standardized or externally validated in several aspects such as content and facility, 
they do not enable the evaluation of the performance of the school, educators, and 
students compared to other institutions. On the other hand, besides circumventing 
above mentioned pitfalls of LFW exams, NBME subject exams can also be used to 
evaluate the current educational program and the effects of curricular changes, if 
performed, between different years (Williams 1993; Wright and Baston 2017; Hoff-
man 1993).

It was expected that some students would rate the use of NBME subject examina-
tions as unfair, since curriculum, in its status at the time, was designed differently 
and differences in coverage was inevitable. This was one of the main reasons for not 
switching to NBME examinations right away, but through a transition period dur-
ing which content coverage would be assessed and improved. We could have better 
phrased the question as “If you were to take a single exam for the assessment of the 
clerkship, assuming similar content coverage which one would you prefer based on 
exam quality?” As explained above, we regarded switching to third party examina-
tions as an opportunity to rethink our curriculum, both in terms of coverage and 
organization, and wanted to use the observed differences between coverage of our 
clerkship content and NBME subject examinations as a guide in this process. The 
observed differences led to changes in curriculum and gradually every clerkship vol-
untarily switched to NBME examinations.

While the cost of NBME subject examination tests, which are purchased at a 
price per examinee basis, can be regarded as a disadvantage at first, it saves the fac-
ulty’s time that could be spared for education, research, or patient care, and eventu-
ally create additional economic value. In KUSOM’s case, the annual cost of NBME 
subject examinations is around 10.000 USD per year. Such expenditure can be a 
burden for medical schools with a limited budget and a large number of students. 
Second, in some clerkship programs learning objectives may not perfectly match 
with the topics that are covered in third-party exams. The substantial discrepancy 
would render the use of third-party exams implausible due to low content validity. 
Third, like in our case, there can be concerns about the differences in the epidemiol-
ogy of health issues in different regions as this may affect the contents of the exam 
and distribution of the questions. Although this may seem like an important concern 
at first, in practice, the number of such questions can generally be negligible for 
pass/fail decisions. Moreover, results of NBME subject exams are not reported as 
pass/fails, but as scores for individual students with suggested thresholds for pass/
fail decisions. Thus, we had the liberty to assess the distribution of scores within 
their examinees and apply our own hybrid norm and criterion-based system for 
picking our own threshold for a particular exam. It should be noted that given our 
students’ increasing performances on NBME subject examinations, our thresholds 
are not lower than the thresholds suggested by NBME. Besides, other assessment 
methods like mini clinical exams, OSCEs, quizzes can be used for the assessment of 
competency in areas that are locally more relevant but are not given weight in third-
party examinations (Kelly et al. 2012). Last but not least, locally monitoring of the 
quality of third-party examinations can be challenging if the exam questions are not 
disclosed to faculty members due to copyright concerns (NBME 2021).
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Conclusions

Herein we described our transition process including our motivations for seeking third-
party examinations, rationale for selecting a particular third-party exam provider, meth-
ods we used for assessing agreement between two exams. We concluded that third-
party MCQ exams, i.e., NBME Subject Examinations in our case, had an acceptable 
agreement with LFW exams for students’ grading decisions while taking less time 
and effort from the faculty for the preparation of MCQs. Besides fair agreement for 
grading, third-party exams such as NBME subject exams provided additional ben-
efits including evaluation of the curriculum, comparison with other schools using the 
same exams, tracking of students’ performance across years, better-formatted MCQs 
in terms of comprehensibility and language. Cost and adaptation issues are administra-
tive hurdles that can be managed. Some discrepancy between the curriculum and exam 
coverage can be regarded as an opportunity rather than a limitation since reliable high 
quality third party examinations provide educational leadership with valuable feedback 
to rethink the curriculum and assessment methods. In our case we decided that the 
advantages of the transition outweighed disadvantages. Our experience can be useful 
for other schools considering the use of third-party examinations.
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