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ABSTRACT

Background: Recently there has been a trend of using a new method of evaluation for the medical
students and junior doctors. This is called ‘Script concordance test’ (SCT). It helps to check the concepts
and decision making power of a physician. Materials and Methods: A cross-sectional study, conducted
from December 2014 till April 2015. We constructed 5 scenarios in the field of Internal Medicine
according to current guidelines for script concordance test. The questions were from the specialties of
nephrology; pulmonology; gastroenterology; neurology and cardiology. Each scenario was followed by
three questions, hence there were 15 questions. A total of 26 Internal Medicine residents and registrars
were tested with these questions. A Performa was provided to the residents at the end of the test to
evaluate the testing strategy and give their opinion. Results: The number of examinees was 26 with 16
residents and 10 registrars. All of them answered the 15 questions. The mean score for specialists and
consultants was 77.7+14.2 and for the examinees it was 50.4+15.1 (p < 0.05). The Cronbach’s alpha for
the test was 0.62. Item analysis showed 2 fair and 13 good items. A large proportion i.e. 76.9% (20/26)
of the examinees did not know about the existence of the SCT. Those who were satisfied with the format
of the test were 57.7% (15/26), whereas 53.8% (14/26) did not understand the instructional value of the
SCT. Conclusions: Script concordance test is a useful tool for the evaluation of internal medicine
residents though not easy to construct.
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INTRODUCTION

Evaluation of the knowledge and skills of a Bloom’s taxonomy and all have been found
useful (5-7). Clinicians are faced with complex
situations in their day to day practice; they
develop networks of knowledge to solve these

medical student or a junior doctor is imperative
in medical education. It not only assesses the
competency but enhances it too (1-4). There are
many possible ways to evaluate the competency
of a medical student or a young graduate, like
multiple choice questions, short and long essay

problems. For example when a patient comes
with chest pain a physician mobilizes his

‘ o s network of knowledge for this problem like the
type questions, objective structured clinical

T . possible underlying disorders, specific questions
examination etc. They assess different levels of

to be asked in history, examination technique to
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be applied, relevant investigations and
management plans. These networks modify with
the results obtained during each step e.g. a young
patient presents with unilateral headache of two
days duration associated with vomiting, the
concerned physician mobilizes his network of
knowledge about migraine but during
examination the patient is found to have fever
and slight neck stiffness, this new information
changes the paradigm and the physician
mobilizes another ‘script’ of information in his
mind. This process of clinical reasoning makes
the clinician a better judge of the situation (8-
10).

This clinical reasoning process can be assessed
by a relatively new form of evaluation called
script concordance test. Here, the knowledge
networks of a junior are matched to that of
experts. It not only assesses the ability to decide
correctly in un-certain situations but also
develops the skill to shift knowledge scripts
when some new piece of information ‘pops up’
(11-14).

SCT has been found valid and reliable tool in the
assessment of examinee’s skill to confirm or
reject a clinical hypothesis in the setting of a
clinical encounter (15-17).An SCT is drafted
from a real and ambiguous clinical situation. A
short clinical scenario is formulated and a series
of choices regarding diagnosis, further
investigation or management are asked. Then
some new information is provided that may
challenge the initial choice, the responses are
recorded on a Likert scale (ranging from -2 to
+2) (12, 13).

The exam can be run on an electronic platform or
as a paper based test (18).The scoring is done in
a very interesting way. A panel of experts,
ideally 10 or more, are given the same scenarios.

Let us say that there is a panel of 10 experts and
8 of them choose one answer then the value of
this choice would be 8/8 i.e. 1; if 4 choose
another answer then the value of that answer
would be 4/8 i.e. 0.5; if 2 experts choose another
one then the value of that would be 2/8 i.e. 0.25;
other choices would carry a weight age of 0. The
examinees would be marked according to that
scale (12, 13).

To summarize, the key features of a SCT are,
firstly, examinees have to choose between
possible (but having variable importance)
options in an ambiguous clinical situation and
that reflects ability to use complex clinical
reasoning skills. Secondly, and most importantly,
there is no single correct answer but the
variability of expert opinions is reflected in the
weight age of each option.

OBJECTIVES

Since this form of testing has not been
experimented much in the subject of internal
medicine at resident level, we conducted a study
to construct and run a script concordance test for
the internal medicine residents. Moreover we
planned the evaluation of the script concordance
testing strategy by the examinee residents.

MATERIALS AND METHODS

We conducted a cross-sectional study, from
December 2014 till April 2015 at Qassim
University College of medicine (QUCOM) and
King Fahad Specialist Hospital (KFSH),
Buraidah, Saudi Arabia. Ethical approval was
obtained from the QUCOM research ethics
committee.
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The panel of experts was composed of 5
consultants from the hospital and 5 faculty
members from the department of medicine,
QUCOM. The experts included 5 internists; 2
nephrologists; 1 neurologist; 1 gastroenterologist
and 1 cardiologist.

We constructed 5 clinical vignettes from difficult
cases coming in the practice of the experts. They
belonged to the specialty of cardiology;
pulmonology; gastroenterology; nephrology and
neurology. There were 3 questions per vignette,
hence a total of 15 questions. There were 9
questions addressing investigations and 6 about
management. (Appendix A)

Construct and face validity of the questions was
determined by another committee of experts in
medical education and internal medicine.

A questionnaire was designed to take the opinion
of junior doctors about the testing strategy of
SCT. (Appendix B)

A total of 26 Internal Medicine residents and
registrars working at KFSH were tested with
these questions.

We used online Google forms to conduct the test.
The SCT calculator available at the University of
Montreal website was used to compute the
results. SPSS21 was used to analyze the data of
Performa.

RESULTS

The number of examinees was 26 with 16
residents and 10 registrars. The mean score for
the panel of experts was 77.7+14.2 and for the
examinees it was 50.4%15.1 (p<0.05).The
Cronbach’s alpha for the test was 0.62. The items

analysis showed 13 good items and 2 fair items
(with a bad correlation of 0.05 and good
correlation of 0.2).

Regarding the knowledge about SCT, 84.5%
(14/16) residents and 60% (6/10) registrars did
not know about its existence (p>0.05). When
asked about its role in their future practice, 70%
(7/10) registrars considered SCT to be not useful
for their future practice, where as 50% (8/16)
residents thought so (p<0.05). For high stake
examinations, 69% (11/16) residents and 70%
(7/10) registrars did not recommend it to be a
part of SMLE (p>0.05) this means that they were
unanimous in this point. When asked about
experience of this exam, (90%) 9/10 registrars
56.25% (9/16) residents  were
uncomfortable with this type of exam (p<0.05).
In the opinion of 81% (13/16) residents and only
20% (2/10) registrars, they were satisfied to have
participated in the SCT (p<0.05) again stressing
that at earlier stage of training the trainees in
internal medicine may be satisfied with SCT.

whereas

DISCUSSION

We constructed the SCT as per the guidelines
available (11-13).It is recommended that the
scenarios have some element of ambiguity (12)
to challenge the clinical reasoning of candidates,
we asked the hospital consultants to provide
details of real cases, where they faced some
uncertainty in decision making as regards
diagnosis, further investigations or management.
A test blue print was created beforehand,
incorporating some most common medical
problems like chest pain, cough, weakness,
diarrhoea, jaundice, hypertension, loss of vision
etc. After collecting the cases, the authors wrote
the scenarios and the related questions. The
scenarios which were lacking in ambiguity and
straight forward answers were discarded. This
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process was found to be difficult and time
consuming. It needed a lot of support from the
hospital staff.

A brochure about the SCT details, objectives and
some related examples was circulated among 15
hospital consultants and 10 faculty members of
QUCOM. Only 5 consultants from the hospital
and 5 faculty members from the department of
medicine agreed to be a part of this experiment.
The experts included 5 internists; 2
nephrologists; 1 neurologist; 1 gastroenterologist
and 1 cardiologist. In our opinion, this is also a
cumbersome part in the formulation of SCT. It is
mentioned that the panel of experts to be at least
15-20 in number (12). In our experience, this is
not easy, as the staff and faculty are
overwhelmed by other duties and it takes effort
to introduce a new form of evaluation to them
and then ask them to participate in its
conduction. A composite panel has been
suggested to give high psychometric quality of
the SCT and we were lucky to have a panel
composed of multiple specialties (19).

SCT has been run in different specialties like
radiology, radiation oncology, paediatric
emergency medicine, neurology, urology,
geriatric medicine and rheumatology with good
validity and reliability (20-26).We used it as a
tool of evaluation for internal medicine residents.
We circulated the brochure for SCT information
and examples to 30 internal medicine residents
and registrars. They were asked to provide their
e-mail addresses. On specified date and time the
test was sent to their e-mails as ‘Google form’
and responses were collected for an hour. It was
a smooth and easy process. Researchers have
found it easy to run a paper based or electronic
platform for SCT. Only 4 junior doctors did not
participate as they were occupied by other work.
Our participation rate was satisfactory, whereas

people have reported lower participation rates in
SCT (26). A similar process was used for the
expert panel.

All the participants answered all the questions;
hence our response rate was very high although
literature has reported response rate of 94% to as
low as 9 %(27, 28).

The data were entered in the SCT calculator
available at the University of Montreal website
(www.cpass.umontreal.ca/tcs.html) to compute
the results and the analysis of the psychometric
properties. It has been recommended to set the
passing score at 2 to 4 SD below the composite
marks of the experts (12), but since we had a
small sample with high SD hence we set the
passing score at 2 SD below the experts. With
this limit (77.7-28.4=49.3), the number of
candidates passing the exam was 14/26 i.e. 54%.
The average score of registrars (n=10) was
55.4% and that of residents was 47.2% indicating
that the progress in training leads to better
performance in the SCT proving its
discriminative value. This has been supported by
the study of Brailovsky et al. (29) and Humbert
et al. (30).

The psychometric properties of the test were
found to be satisfactory in our research with fair
reliability (Cronbach’s Alpha of 0.62) and good
construct validity indicated by higher mean score
of the panel of experts as to that of candidates.
Several studies have indicated such results like
Lambert et al found a Cronbach’s alpha of 0.90
among radiation oncology candidates and
Mathieu et al found it to be 0.82 in a
rheumatology examination (21, 26).The quality
of our test was satisfactory, as indicated by 13
good items and 2 fair items (with a bad
correlation of 0.05 and good correlation of 0.2)
as computed by the SCT calculator.
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As regards the threats to the validity indicated in
the study of Lineberryet al. (31), we failed to
analyze wusing the test-retest method and
depended on the Cronbach’s alpha. As suggested
in the mentioned study, candidates tend to opt for
the central choice and we found a similar trend in
our study (Figure 1), we plan to overcome this
by reducing the likert scale to 3 choices.Another
limitation of our study was the small number of
scenarios and questions, but since it was
probably the first experiment in Arabic peninsula
to have a look at the process of SCT
construction, running and acceptability; this can
be ignored to some extent.

Regarding the evaluation of SCT by the juniors,
77% of them did not know about the existence of
this form of evaluation and 57.6% were
uncomfortable with this strategy. This is in
concordance with other studies and this can be
overcome by establishing the rules for SCT and
giving clear instructions and information to the
candidates. An interesting observation was that
the doctors in internal medicine at higher level of
training (registrars) were relatively unsatisfied
with this type of assessment and failed to find it
useful for their future practice whereas those at
earlier stages of training (residents) found it
useful to develop their skills and were satisfied to
have participated in SCT (p<0.05), this supports
the idea of introducing the SCT at earlier stages
of training in internal medicine. The idea of
introducing SCT in high stake summative
assessment like SMLE was rejected by almost
70% of candidates (residents: registrars)(p>0.05)
we recommend to introduce it only as a
formative or learning process in internal
medicine training. Our findings support the study
of Mathieu et al. (26) and Nseir et al. (32).

CONCLUSION

To the best of our knowledge this is one of the
pioneering studies about script concordance test
in KSA and the whole Arab peninsula. We find
SCT a useful tool for the evaluation of internal
medicine residents though not easy to construct.
The most difficult is the development of
vignettes and questions. Recruiting a panel of
experts may be a time consuming and costly
exercise. The examinees are generally satisfied
with this form of test but hesitate to recommend
it for higher level exams. We need to educate the
candidates in this form of testing and probably
apply it as a learning tool at earlier stages of
training.
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If you were thinking of

And you find

The hypothesis becomes

Q.1 Starting ramipril
Q.2 Starting propranolol

Q.3 Starting Verapamil

Elevated serum
triglycerides

Slight pitting edema of both
lower limbs

Serum K+ is 5 mmol/l

-2; -1; 0; +1; +2
-2; -1; 0; +1; +2

-2; -1; 0; +1; +2

(-2 strongly contraindicated; -1 contraindicated; 0 neither more nor less indicated; +1 indicated; +2
strongly indicated)

Appendix B
Examinee’s assessment questionnaire about the
script concordance test

1.

Did you know about the existence of the
script concordance tests?

o No o Yes

Are you satisfied to have participated in
this test?

0 No, not at all

o No, not really

O Yes, somewhat

o Yes, completely
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Did you understand the instructional
value of taking such a test?

o No, not at all

0 No, not really

o Yes, somewhat

O Yes, completely

Did you feel at ease when completing this
test?

o No, not at all

0 No, not really

o Yes, somewhat

o Yes, completely

Were you uncomfortable with the format
of the questions?

o No, not at all

0 No, not really

o Yes, somewhat

o Yes, completely

Do you think this type of test is useful for
your future medical practice?
o No, not at all

o No, not really
o Yes, somewhat

o Yes, completely

Do you think this type of test should be
part of the SMLE?

o No, not at all

o No, not really

o Yes, somewhat

o Yes, completely

If you were invited to participate in
another script concordance test, would
you accept?

o No, not at all

o No, not really

o Yes, somewhat

o Yes, completely

Would you recommend this test to your
colleagues who have not yet taken it?
o No o Yes
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FIGURES 1

Bar Chart
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if you were thinking of ordering a LP with spinal fluid
analysis and you find asymmetric weakness more
pronounced in proximal muscles of lower limbs and
distal muscles of upper limbs with absent position
sense in the big toe of left foot
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