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Abstract

The Saudi Board of Anesthesia introduced a performance-based,
objective, structured, clinical examination to supplement key and
missing components in the traditional final board exam. This study
aims to describe briefly the development, implementation and
evaluation of the first high stake Saudi Board of Anesthesia exam
after incorporation of objective, structured, clinical examination
according to the participants’ perspectives. After implementation
of performance-based exams for the first time, a questionnaire was
distributedtothe candidatesand examinerstoexplore their perception
of the exam. Twenty-three candidates and 20 examiners participated
in the Saudi Board exam for anesthesia residency held on November
2015.The candidates as well as the examiners were very satisfied with
the explanation of the exam process before the exam taking, the
time allotted for the active stations as well as the organization and
fairness of the exam with no significant difference between males and
females. In conclusion, the objective, structured, clinical examination is
well perceived by the examinees as a fair and acceptable assessment
tool in the final exam of the Saudi Board of Anesthesia. We conclude
that objective, structured, clinical examination is recommended to be
used by other Saudi high stake exams.
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Introduction

with their own chosen specialty. In the end, residents

The main goal of postgraduate health programs
is graduation of competent practitioners. The
components of the assessment plan of such programs
should involve assessment of the candidates’ ability
to perform effectively in the domains associated
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are expected to be capable of effectively using their
knowledge in the clinical settings with actual patients
orin other words “doing” as per Millar classification. The
challenge is to reliably and accurately assess this level
of competency!2.
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The Objective Structured Clinical Examination
(OSCE) is used to teach as well as evaluate the clinical
competence and high-stake decision regarding
licensing of physicians®4. Norcini and colleagues®!
outlined the criteria for good assessment that include:
validity, reliability, equivalence, feasibility, educational
effect, catalytic effect, and acceptability. On the other
hand, the challenge is to develop an assessment
tool that includes all the above criteria. Existing
experience denotes that OSCE was categorized under
the first group that fit with these criteria. Adding to its
objectivity and reliability, OSCE helps to give feedback
to the students on their performance as well as
assessing the effectiveness of teaching and adequacy
of content.

The anesthesiology milestones outline five
developmental levels, in each level the additional
knowledge, skill, or behavior required for a physician
at that stage is described. OSCE received great interest
as an assessment tool of the six core competencies
proposed by the Accreditation Council for Graduate
Medical Education after the development of the
anesthesiology residents’ milestones™”. The use of
OSCE in anesthesiology training or certification was
documented in a few reports. It was reported that
“anesthesiology OSCE has been used for assessing
physical examination skills, clinical and history-taking
skills, airway management, resuscitation, blood
product transfusion, anatomy, as well as statistics"”.

Anesthesia Saudi Board final exam is one of
the high-stake exams in Saudi Arabia. This classical
exam includes written and oral exams. Written
exams include multiple choice questions that cover
knowledge relevant to specialty training while oral
exams assess the ability of the candidate to respond
to various scenarios and oral questions. At best, these
two assessment tools cover the first two levels one of
Miller's pyramid; “know” and “know how"” . Although
the oral exam can demonstrate candidates’ ability to
verbally communicate during responding to the oral
exam question, none of these methods can effectively
assess neither “show how” nor “do” levels regarding
psychomotor skills that are considered a must for
assessment of clinical competence. The Saudi Board of
Anesthesia aimed to introduce a performance-based
OSCE to compensate for the missing component in the
traditional final board exam. Therefore, this work aims
to describe methods of development, implementation

and assessment of the first national comprehensive
final board exam after incorporation of OSCE.

Subjects and Methods

This study was approved by the Biomedical Ethics
Research Committee at the Faculty of Medicine, King
Abdulaziz University, Jeddah, Saudi Arabia.

Exam Settings

A national exam organizer committee was formed to
design, prepare and supervise the implementation of
the newly introduced performance-based assessment
method; OSCE in the exam of Saudi Board of Anesthesia.

The committee decided that the total exam time to
be 112 min per each candidate. The exam included 16
inactive stations (3 minutes each) and 8 active stations
(8 minutes each). The inactive stations included Power
Point Presentation-based or printed slides while the
active stations included manikin or standardized
patient-based stations. High fidelity simulation was
used.

On the exam day, all teams in rooms with similar
questions met for 10 minutes to review and agree
on the key points about the case scenarios and most
important features in each case.

Blueprint Preparation

The key limitation of assessment of clinical competence
is its specificity. In other words, the ability to perform a
given task does not guarantee the ability to perform
other different tasks. Therefore, the importance of
comprehensive sampling and efficient blueprinting
of assessment technique was highlighted to assure
validity and comprehensiveness of assessment
technique. The exam organizer committee listed the
number of cases included in the OSCE (Fig. 1). They
prepared the blueprint to ensure content validity
of the exam. The original as well as the sample OSCE
blueprints are seen in Appendices 1 and 2.

Examinee Preparation

All candidates received written full description of
various exam components 6 weeks before the exam.
On the exam day, all candidates were briefed again on
the procedures and proceedings of the exam before
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Active
station

¢ 1 History taking and patient assessment

1 Physical exam

¢ 1 Counseling and informed consent

¢ 1 Breaking bad news

¢ 1 Crisis management ( starting from 2016 exams)
1 resuscitation and life support

¢ 1-3 Part-task skill

2 CXR
*1imaging

¢2 Anatomy

*1 sono -anatomy
*1 ABG

°
I n a Ct I Ve ¢ 1 Pulmonary function tests
¢ 1 data interpretation

®2-3 Monitoring
*2 EKG
¢2-3 Machine or Equipment

Figure 1. OSCE blueprint (XR: X-ray; ABG: Arterial blood gases; EKG: Electrocardiogram).

taking the exam. They were asked for any questions
and all their queries were answered.

Examiners Preparation

All examiners were selected with previous experience
in examinations. Full description as well as information
about the exam were provided to the examiners and
were discussed with them in scheduled meetings.
Videos for training on filling the scoring sheets were
provided in order to familiarize the examiners with
the newly used system before the examination day. All
potential examiners were given a chance to attend four
exam preparation workshops over a two-year period.
Feedback on individual examiners performances with
suggestions to improve their examination skills were
also provided.

Scoring System

The total marks of the inactive station are 80 marks.
The candidate is considered successful “pass” if his/
her marks are more than the exam mean - 0.5 standard
deviation (SD). The marks of the borderline candidate
fall between (exam mean - 0.5 SD and exam mean - 1.5
SD). Candidate with total marks less than (mean - 1.5
SD) requires critical review. Example; if the exam mean
is 60 and the SD is 10, the pass marks is 55 or more, the

borderline marks between 45 to 54 and candidate with
marks less than 45 needs critical review.

The criteria to pass the active stations included:
having an average mark above 70%; passing 60% of
stations; and having no more than 30% of stations with
azero score.These 3 criteria should be achieved in order
to pass while the candidate is considered borderline if
achieving only two and will be considered fail if he/she
achieves only one criteria.

To pass OSCE the candidate has to pass each of
these two components.

Obtaining Feedback and Assessing the
Perception

A questionnaire was constructed by the exam organizer
committee to explore the perception of both examiners
and candidates about the OSCE. It was distributed to all
candidates and examiners at the end of the exam and
they were requested to express their perception using
a Likert scale of 7 points ranging from strongly disagree
(0) to strongly agree (7). An open-end question asking
about the suggestions for improvement of the OSCE
in the next exam was included. All the examiners and
candidates filled the questionnaire with 100% response
rate.
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Data was collected and analyzed using the
statistical package of social science (SPSS) program
version 16 Inc. The normal distribution of the data
was assessed using the Kolmogrov-Smirnov test.
The quantitative data was expressed as mean and
standard deviation (SD) or as number and percentage.
The Student t-test was used to test significance for
quantitative data of two groups. Kendal correlation was
used to study the correlation between level of difficulty
as ordinal variables and the perception of candidates
as quantitative variables. P value < 0.05 is considered
significant.

Results

Twenty-three candidates participated in the Saudi
Board exam for anesthesia residency that was held
on November 2015 (12 female and 11 male residents).
Twenty examiners participated in this exam and most
of them were male (19 male versus 1 female examiner)
(Table 1). All the examiners considered the OSCE to
be of moderate difficulty versus about 30 % of the
examinees. On the other hand, about 60 % of the
examinees considered the OSCE of low difficulty (Table

1).

The candidates were very satisfied with the
explanation of the exam process prior to the exam
taking, the time allotted for the active stations as well
as the organization and fairness of the exam with no
significant difference between male and female. It was
observed that females were significantly (p=0.02) more
satisfied than the males regarding the time allotted to
the inactive stations and considered it adequate. Male
candidates preferred the OSCE more than the oral
exam and the difference between males and females
was of statistical significance (p=0.04) (Table 2).

Candidates’ perception of OSCE according to
the perceived level of difficulty was also compared.

The candidates who perceived the OSCE exam with
moderate or high difficulty were significantly less
satisfied with the exam regarding the importance of
learning objectives reflected by the inactive station
(p=0.001), the balance between clinical and inactive
stations (p=0.02) and the adequacy of the time allotted
to clinical stations (p=0.03) (Table 3). In addition, there
was significant negative correlation between the
perceived level of OSCE difficulty and the perceived
importance of the learning objectives of the subjects
reflected by the inactive stations (p<0.001) as well as
the balance between the clinical and inactive stations
(p<0.001) (Table 4).

A comparison between the examiners and
candidates’ perception of OSCE was done. It showed
that the examiners were significantly more satisfied
than the candidates regarding the similarity of the
material covered in clinical teaching sessions and
OSCE clinical stations (p=0.005), the clarity of station
instructions (p=0.04), explanation of the exam process
before the exam (p<0.001) as well as good organization
(p<0.001) and fairness of the exam (p<0.001) (Table 5).

When asked through an open-ended question
about issues that could improve the exam for next
year’s residents, the candidates mentioned re-
introduction of MOCK exams and allowing more time
for the inactive stations. Other candidates suggested to
explain the details of the exam to the candidates ahead
of the exam, increase the number of the active sessions
at the expense of the inactive ones and early release of
blueprints of OSCE as well as the objectives of stations.

The examiners mentioned other issues that
included; increasing the number of the training
workshops conducted at different regions and being
meticulous in preparing the exam room to match its
checklist.

Table 1. Gender and perception of the difficulty of OSCE in the Saudi board exam for anesthesia residency in 2015%.

Variables Candidates Examiners
(N=23) (N=20)
N % N %
Gender
Male n (47.83%) 19 (95%)
Female 12 (52.17%) 1 (5%)
Overall exam difficulty
Low 14 (60.87%) (30.43%) 20 (100%)
Moderate 7 (8.7%) - -
High 2 - -

*Data expressed as number and percentage

16 Journal of King Abdulaziz University - Medical Sciences e Volume 24 No. 1,2017 |
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Table 2. Candidates' perception of OSCE according to the gender*.

Male Females
Mean + SD Mean + SD Total tvalue P value™

N=11 N=12
The clinical stations were similar to material covered in clinical teaching sessions 5.18+£0.87 4.66 = 1.66 5.9+0.78 0.91 0.37
The inactive stations reflected important learning objective of the subject 4.09+1.81 45+1.88 435+2.79 0.53 0.62
There was a good balance between clinical and inactive stations 4.27+1.19 4.25+1.54 4.55+2.56 0.04 0.96
The instructions in each station were very clear 445+18 54195 575+1.25 0.68 0.50
The time allotted to clinical stations was adequate 5.45+1.03 525+1.28 6.1+1.61 0.42 0.68
The time allotted to inactive stations was adequate 227+1.73 433+1.55 435+ 251 2.33 0.02*
The exam process was well explained to me before 4 £2.14 4 +2.04 6.3+0.97 0 0.99
The exam was well organized 509+13 541+2.02 6.55+0.79 0.45 0.65
The exam format is fair 3.81+1.72 484 +1.74 6.3+0.73 1.4 0.18
| prefer this format more than the oral exam 4.94 +£2.07 3.25+207 53+134 2.06 0.04*

*Student's t test was used
**Significance was considered at p value less than 0.05

Table 3. Candidates' perception of OSCE according to the perceived level of difficulty*.

Low Difficulty | Moderate and High Difficulty | tValue PValue™
Mean + SD Mean + SD
N=14 N=9
The clinical stations were similar to material covered in clinical teaching sessions 5.07+1.26 466+ 1.5 0.69 0.49
The inactive stations reflected important learning objective of the subject 535+0.74 2.66 + 1.80 5.07 0.007***
There was a good balance between clinical and inactive stations 478+1.12 3.44+133 2.6 0.017*
The instructions in each station were very clear 442+2.1 522 £1.48 1.06 0.301
The time allotted to clinical stations was adequate 5.71+0.61 477 +1.56 233 0.031*
The time allotted to inactive stations was adequate 3.57+1.86 3.55+1.80 0.02 0.98
The exam process was well explained to me before 3.92+2.16 411 £2.02 0.335 0.74
The exam was well organized 535149 511£2.02 0.45 0.65
The exam format is fair 457 +1.86 4. +1.65 0.74 0.46
| prefer this format more than the oral exam 4.35+2.06 3.55+2.12 0.89 0.37

*Student’s t test was used
**Significance was considered at p value less than 0.05

Table 4. Correlation between candidates' perception of OSCE and their perceived level of difficulty*.

Perception Level of Difficulty
Correlation Coefficient p value™
The clinical stations were similar to material covered in clinical teaching sessions -0.205 0.34
The inactive stations reflected important learning objective of the subject -0.76 <0.001
There was a good balance between clinical and inactive stations -0.54 <0.001
The instructions in each station were very clear 0.140 0.52
The time allotted to clinical stations was adequate -0.40 0.055
The time allotted to inactive stations was adequate -.046 0.835
The exam process was well explained to me before 0.134 0.54
The exam was well organized 0.122 0.59
The exam format is fair 0.035 0.875
| prefer this format more than the oral exam -0.186 0.39
The clinical stations were similar to material covered in clinical teaching sessions -0.180 0.41

“Kendal correlation was used to study the correlation between level of difficulty as ordinal variables and the perception of candidates as quantitative variables.
“*Significance was considered at p value less than 0.05
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Table 5. Comparison between faculty and candidate perception of OSCE*.

Examiners Candidates
Mean + SD Mean + SD Student t Test p value**
n=20 n=23

The clinical stations were similar to material covered in clinical teaching sessions 5.90.78 491+134 2.95 0.005
The inactive stations reflected important learning objective of the subject 435+2.79 43+1.81 0.071 0.943
There was a good balance between clinical and inactive stations 4.55+2.56 4.26+1.35 0.47 0.36
The instructions in each station were very clear 575+125 47+1.88 2.15 0.036
The time allotted to clinical stations was adequate 6.1+1.61 534+1.13 1.70 0.095
The time allotted to inactive stations was adequate 435+2.51 3.56 +1.82 1.20 0.623
The exam process was well explained before 6.3+0.97 4+2.04 4.72 <0.001
The exam was well organized 6.55+0.79 5.26 +1.68 5.21 <0.001
The exam format is fair 6.3+0.73 434+£173 4.74 <0.001
| prefer this format more than the oral exam 53+134 4.04 +2.07 237 0.022

“Student’s t test was used
“*Significance was considered at p value less than 0.05

Discussion

One of the most important things for the future
anesthesiologist is to master the practical skills in
anesthesia. In this specialty, assessment is crucial for
student’s learning strategies. Therefore, in order to
achieve a desired outcome of an assessment, tools
that yield valid, reliable and accurate results should be
used", It was reported that assessment in anesthesia
should determine the knowledge, technical, practical,
professional, interpersonal and communication
skills"'12, Therefore, growing evidence exists on the
appropriateness of simulation-based training and
assessment of “show how” levels of competence in
anesthesiology™3.

Since the OSCE has been introduced by Harden et
al."¥, as a means to assessing clinical competency, it is
being used increasingly for both undergraduate and
postgraduate students. Much research was conducted
on OSCE either worldwide or nationally in Saudi Arabia.
Although there are many studies about the perceptions
of the examinees regarding OSCE as an assessment tool
and its educational impact on undergraduate students,
0519 relatively fewer studies with similar objectives
were conduct on the postgraduate students. Therefore,
this study aims to assess the perception of anesthesia
residents of the Saudi Board about OSCE in the Board
exam. It was reported that “the content validity of
the OSCE is well documented”. Blueprinting and
construction of solid framework are behind this level
of validation!*?%, Because of that, preparation of the
blueprint to ensure content validity of the exam was
among the crucial steps conducted by the national
exam organizer committee of the Saudi Board of
Anesthesia.

It was described that equality in the level of
questioning that allows fair judgment when assessing
medical students as well as unbiased scoring systems
were stated as two important qualities in methods
of assessment of clinical students’ competency.
Unfortunately, these two qualities are compromised
in the traditional methods of assessment of clinical
competency',

OSCE focuses on “the standardization of scoring
and structure of the exam”. It minimizes the content
specificity, and reduces rater and patient performance
biases. One of the major aims of the OSCE is to restrict
the variability in student marking to the student’s
factors rather than other factors that could lead to
unreal judgment in the student’s assessment!',
Consistent with this evidence, the candidates in this
study were very satisfied with the fairness of the OSCE
with no significant difference between males and
females. This finding was in line with that of the recent
study conducted in India among the anesthesiology
postgraduate students on the use of OSCE compared
to the conventional examinations as formative
assessment tools. The students perceived OSCE as
a fair (54.2%) and unbiased tool (37.1%) with more
standardized scoring (25.7%)"3.

In this study the candidates were also very satisfied
with explanation of the exam process prior to the exam.
Thiswasdoneintentionallyasaresponsetothe previous
recommendations of Hetaimish and Elbadawi®". They
said that OSCE courses that aim to orient students with
the exam process may decrease or nullify students’
anxiety, and increase raters’awareness about the OSCE.
Among the causes behind the candidates’ satisfaction
with the exam was the good organization of the OSCE.
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Adding to that the good preparation and training of
the faculty who participated as examiners in the OSCE
through attending many preparatory workshops. The
latter were described to be valuable opportunities for
the organizational committee and the faculty to clarify
any ambiguous areas and to generate constructive
solutions®. The candidates in this study, specifically
the males, perceived the OSCE as a preferable format of
assessment than the routine oral exam. In many other
studies, the conventional method of assessing practical
skills is not accepted by students as the irrelevance and
inconsistency of the examiner questions may lead to
inconsistency in scores(?,

In general, the acceptability of examinee to OSCE
was reported. 4 On speaking to the anesthesiology
post graduate students, specifically, they showed a
positive perception towards OSCE. They perceived it as
structured (25.7%), less stressful (82.5%) and easier to
pass than conventional methods of assessment '3,

Limitations of the study and further
recommendations: The small sample size in this study
is one of the limitations. Although the candidates of the
Saudi Board Exam for anesthesia in 2015 included in
this study were from various health colleges, a further
longitudinal study including examinee candidates in
consecutive years is recommended in order to support
the generalizability of the results.

It can be concluded, from the results of this
study, that well designed OSCE is well perceived by
the examinees as a fair, structured and acceptable
assessment tool in the final exam of the Saudi Board
of Anesthesia. Therefore, it is recommended to be
used by other Saudi Board exams as it is considered a
significantly better evaluation tool than conventional
methods in terms of objectivity and reliability.
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