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Assessing the acceptability of script concordance 
testing: a nationwide study in otolaryngology

Background: Script concordance testing (SCT) is an objective method to evalu-
ate clinical reasoning that assesses the ability to interpret medical information 
under conditions of uncertainty. Many studies have supported its validity as a tool 
to assess higher levels of learning, but little is known about its acceptability to 
major stakeholders. The aim of this study was to determine the acceptability of 
SCT to residents in otolaryngology – head and neck surgery (OTL-HNS) and a 
reference group of experts. 

Methods: In 2013 and 2016, a set of SCT questions, as well a post-test exit survey, 
were included in the National In-Training Examination (NITE) for OTL-HNS. 
This examination is administered to all OTL-HNS residents across Canada who are 
in the second to fifth year of residency. The same SCT questions and survey were 
then sent to a group of OTL-HNS surgeons from 4 Canadian universities. 

Results: For 64.4% of faculty and residents, the study was their first exposure to 
SCT. Overall, residents found it difficult to adapt to this form of testing, thought 
that the clinical scenarios were not clear and believed that SCT was not useful for 
assessing clinical reasoning. In contrast, the vast majority of experts felt that the 
test questions reflected real-life clinical situations and would recommend SCT as 
an evaluation method in OTL-HNS. 

Conclusion: Views about the acceptability of SCT as an assessment tool for clin-
ical reasoning differed between OTL-HNS residents and experts. Education about 
SCT and increased exposure to this testing method are necessary to improve resi-
dents’ perceptions of SCT.

Contexte : Le test de concordance de script (TCS) est une méthode objective 
d’évaluation du raisonnement clinique qui mesure la capacité d’interpréter les ren-
seignements médicaux en contexte d’incertitude. Beaucoup d’études en appuient la 
validité en tant qu’outil pour évaluer l’enseignement supérieur, mais on en sait peu 
sur son acceptabilité auprès des principales parties prenantes. Le but de cette étude 
était de déterminer l’acceptabilité du TCS chez les résidents en otorhinolaryngolo-
gie – chirurgie de la tête et du cou (ORL – chirurgie tête et cou) et un groupe de 
référence composé d’experts. 

Méthodes : En 2013 et 2016, une série de questions de TCS, de même qu’un 
questionnaire post-test, ont été inclus dans l’examen national en cours de forma-
tion NITE (National In-Training Examination) pour l’ORL – chirurgie tête et 
cou. Cet examen est administré à tous les résidents en ORL – chirurgie tête et cou 
au Canada qui sont entre leurs deuxième et cinquième années de résidence. Les 
mêmes questions de TCS ont été envoyées à un groupe de chirurgiens en ORL – 
chirurgie tête et cou de 4 université canadiennes. 

Résultats : Pour 64,4 % des membres facultaires et des résidents, l’étude était leur 
première exposition au TCS. Dans l’ensemble, les résidents ont trouvé difficile de 
s’adapter à cette forme de test, même si les scénarios cliniques étaient clairs, et ils 
ont estimé que le TCS était peu utile pour évaluer le raisonnement clinique. En 
revanche, la grande majorité des experts ont jugé que les questions du test reflé-
taient la réalité des cas cliniques et recommanderaient le TCS comme méthode 
d’évaluation en ORL – chirurgie tête et cou. 

Conclusion : Entre les résidents et les experts en ORL – chirurgie tête et cou, les 
points de vue quant à l’acceptabilité du TCS comme outil d’évaluation du rai-
sonnement clinique ont différé et il faudrait y exposer les résidents davantage pour 
améliorer leur perception du TCS.
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T o deliver safe and effective patient care, clin-
icians must develop and apply sound clinical rea-
soning skills. Although definitions of clinical 

 reasoning differ, they generally include the idea that 
clinical reasoning entails cognitive operations allowing 
clinicians to observe, collect and analyze information, 
resulting in decisions and actions that take into account 
a patient’s specific circumstances and preferences.1,2 
Explicit teaching and formal assessment of these essen-
tial clinical reasoning skills are crucial during residency, 
as they represent the formative training years of a bur-
geoning physician.

In Canada, clinical reasoning skills are currently 
assessed mainly by oral examinations. However, oral 
examinations are time consuming, with only 1 resident 
being evaluated at a time, and they require substantial 
human and financial resources. Also, human factors (anx-
iety, stress, attitude, interpersonal conflict) can poten-
tially limit the objectivity of the evaluation.3

Clinical reasoning is often underrepresented in writ-
ten examinations; for example, in the 2012 National In-
Training Examination (NITE), an annual formative 
examination written by all Canadian residents in oto-
laryngology – head and neck surgery (OTL-HNS), only 
5% of questions were designed to evaluate clinical rea-
soning. The remainder of the questions were designed 
to assess either factual knowledge (50%) or the ability to 
apply knowledge (45%).

Given that there does not exist a single assessment 
method that adequately addresses all elements of clinical 
reasoning, a combination of different assessment meth-
ods is often required. One such assessment method is 
script concordance testing (SCT).

Script concordance testing was developed in 1998 by 
Charlin and colleagues.4 It has the unique feature of assess-
ing the interpretation of clinical data under conditions of 
uncertainty. It has its roots in the concept of the illness 
script, a specialized knowledge structure, different for each 
clinician, in which medical knowledge is org anized. It cre-
ates links between information such as illnesses, clinical 
features and management options.5 Typ ically, when assess-
ing a specific clinical situation, a physician will subcon-
sciously choose 1 of his or her scripts on the basis of a key 
element of the encounter. The phys ician will then com-
pare the clinical situation with different elements of the 
script to determine the best hypothesis. He or she will 
actively use his or her knowledge networks (scripts) to con-
stantly make judgments on the effect that each new piece 
of information has on the status of the hypothesis. Script 
concordance tests are designed with the assumption that 
the participant already has some factual knowledge about 
the subject being tested. As such, the more experienced the 
clinician, the more refined the scripts.2

The format of SCT differs from that of other evalua-
tion tools (Figure 1). Each question starts with a clinical 

scenario, usually inspired by a real patient encounter. 
Next, a hypothesis is added to activate a script in the 
participant’s mind.5 Finally, new information is provided 
to recreate the process by which the physician searches 
for new information to confirm or rule out a hypothesis. 
The answer choices are formatted in a way that invites 
the participant to reflect on whether the probability of 
the hypothesis being true has changed in light of the 
new information. 

Script concordance testing is based on the principle 
that the multiple judgments made in these clinical rea-
soning processes can be probed and their concordance 
with those of a panel of reference experts can be meas-
ured. The scoring key is thus based on the answers 
given by a group of experts to the same questions. The 
traditional scoring method for SCT is an aggregate 
one (1 point is given for the most popular answer 
among the experts, other answers chosen by a minority 
of experts are given partial points, and answers not 
chosen by any expert are given 0 points).

In the last decade or so, SCT has been widely stud-
ied, with validity evidence gathered in various contexts, 
such as different disciplines (e.g., pediatrics,6 urology,7 
emergency medicine,8 optometry,9 nursing10), different 
levels of expertise (medical students,11 residents, attend-
ing physicians) and different purposes (self-evaluation,12 
formative or summative assessments). Specific to OTL-
HNS, Kania and colleagues and Iravani and colleagues 
compared 2 groups and concluded that SCT could dis-
criminate between levels of expertise.13,14 Despite this 
emerging knowledge, little is known about the accept-
ability of SCT to the major stakeholders.

The acceptability of a test can be defined as the 
degree to which it appears practical, pertinent and 
related to the purpose of the test,15 on the basis of one’s 
personal experiences, beliefs and (mis)conceptions.16 
Acceptability includes the concept of face validity, but 
it also includes other considerations that will affect the 
person taking the test (time to complete, burden, etc.). 
Acceptability, along with reliability, validity, cost- 
effectiveness and educational impact, is an essential 
component of a test’s usefulness (Van der Vleuten and 
colleagues introduced this concept of test usefulness in 
199616). This model defines reliability and validity as 
the main components of a test’s usefulness, and accept-
ability, educational impact and costs as other important 
factors. The weight of acceptability relative to other 
components depends on the context in which the test is 
used.17 The degree of acceptability, by residents or 
experts, will influence the efficiency and implementa-
tion of the test. Therefore, the aim of our study was 
to  assess  and compare the acceptabil i ty of  the 
SCT among OTL-HNS residents and faculty mem-
bers and to identify potential factors that can affect 
its acceptability.
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Methods

Study overview

We created SCT questions specific to the field of 
OTL-HNS and then distributed the questions both to 
OTL-HNS residents (via the NITE) and to staff at 
4 hospitals (via email). After answering the SCT ques-
tions, both groups responded to a post-test survey 
about the acceptability of SCT. This study received 
ethical approval from the Université de Montréal 
research ethics board (Comité d’éthique de la recher-
che en santé: 13-120-CERES-D).

Creation of SCT questions, scoring key and post-
test survey
An SCT test was created with 8 clinical cases (3 in pediat-
rics, 3 in oncology, 3 in otology and 1 in rhinology), with 
a total of 28 questions. All questions were constructed 
using Fournier and colleagues’ guidelines on how to write 
SCT tests.18 A team consisting of 1 OTL-HNS resident 
(A.-A.L.) and 2 OTL-HNS content experts (L.N., T.A.) 
wrote the SCT questions, and then 2 SCT experts (B.C., 
S.L.) reviewed and modified them. The SCT questions 
were then sent to the NITE committee. 

Informed by a literature review, 3 of the authors 
(A.-A.L, L.N., T.A) created a post-test survey for this 

Fig. 1. Each question starts with a clinical scenario (*). The description is short, realistic and deliberately includes uncertainty or 
conflicting information, as in real-life clinical practice when patients have an incomplete history or provide ambiguous informa-
tion. After the description, a hypothesis (†) about the diagnosis, investigations or treatment is provided. Finally, additional infor-
mation (‡) is added to the scenario. This new information is provided to try to recreate the process whereby the physician 
searches for new information to confirm or rule out a hypothesis. The task of the participants is to specify the effect, positive or 
negative, of the new information on the status of the hypothesis. The answer is given on a 5-point Likert scale. The traditional 
scoring method gives 1 point for the most popular answer among the experts. Other answers chosen by a minority of experts 
are given partial points (no. of experts with a different answer divided by no. of experts with the most popular answer). Answers 
not chosen by any expert are given 0 points.

Please answer the following questions regarding the probability of the 
diagnosis using the scale below   

-2 
Much less 

likely 

-1 
Less 
likely 

0 
Does not 

change the 
diagnosis 

+1 
More  
likely 

+2 
Much more  

likely 

A 66-year-old man presents with 3 episodes of rotary intermittent vertigo in the past 18 months. 
The first 2 episodes lasted minutes to hours. He had a normal hearing test 2 years ago, before the 
onset of symptoms. The neurologic exam is normal (no nystagmus, normal cranial nerve test and 
normal cerebellar function).* 

If you are thinking† But you learn that‡ The diagnosis becomes 

a. Labyrinthitis The patient had intermittent 
headaches and was diagnosed 
with migraines 8 months earlier. 

b. Menière disease A current audiogram is normal. 

  
c. Menière disease The patient noticed that his hearing 

has decreased slightly in the last 2 
years. According to him, this is 
explained by his advancing age. 

-2 -1 +1 +20

-2 -1 +1 +20

-2 -1 +1 +20
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study. In the survey, participants were asked about their 
level of training (for residents), university affiliation, area 
of expertise (for faculty) and prior knowledge of SCT. Par-
ticipants also rated their agreement with a series of state-
ments regarding SCT on a 5-point Likert scale, ranging 
from 1 (strongly disagree) to 5 (strongly agree). Finally, 
participants were asked if they recommended SCT as an 
assessment tool for OTL-HNS residency and were asked 
to answer 2 open-ended questions (What did you like best 
about responding to SCT questions? What did you like 
least about responding to SCT questions?).

Participants

Residents
The SCT questions we created for this study and the 
post-test survey were added to the end of the annual 
NITE, with an explicit statement to participants that this 
was a separate, optional and confidential section and that 
their test scores for this section would not be forwarded 
to their program directors. All residents of a Canadian 
OTL-HNS program in 2013 and 2016, from postgradu-
ate year 2 (PGY-2) to postgraduate year 5 (PGY-5), were 
eligible to participate. In 2016, residents were excluded if 
they had participated in the study in 2013.

Experts
There are different criteria that can be used to choose the 
members of an expert group, and none are universally 
accepted.19 We chose to include OTL-HNS surgeons 
who practised in an academic hospital, who were regu-
larly involved in the teaching and assessment of OTL-
HNS residents and who had a minimum of 1 year of fel-
lowship training. The expert group was recruited from 
4 universities (Université de Montréal, Université Laval, 
Université de Sherbrooke, McGill University). Emails 
were sent in 2013 and 2016 to the OTL-HNS program 
directors of those universities, who then forwarded the 
messages to all eligible faculty members. Respondents 
were sent an email with a consent form, questions from 
the SCT test we created that were related to their clinical 
area of expertise and the post-test survey. 

Statistical analysis

For the analysis of post-test survey results, we com-
pared the results between the 2 participing groups 
using the Mann–Whitney U test using IBM SPSS Sta-
tistics 24, with a p value less than 0.05 considered statis-
tically significant. We calculated the median score for 
each group for the questions probing agreement with 
statements on a 5-point Likert scale and then compared 
these values between the groups using the Mann– 
Whitney U test. Subgroup analysis was done with the 
same tests. Of note, we did not analyze the SCT test 

scores because our objective in this study was not to 
assess the validity of SCT. Thematic analysis was used 
for the open-ended questions.

Results

Participant characteristics

Forty-one residents (response rate 21.0%) participated 
in this study. The 2016 results of 5 residents were 
excluded because they had participated in the study in 
2013. A total of 36 residents were included in the final 
analysis, 20 of whom were junior residents (PGY-2 and 
PGY-3) and 16 of whom were senior residents (PGY-4 
and PGY-5). We received 23 responses from experts 
(response rate 34.8%). The post-test survey was 
incomplete for 3 participants in the resident group and 
2 in the expert group. The characteristics of the 
2 groups of participants are described in Table 1 and 
Table 2. The level of knowledge regarding SCT was 
low in both groups.

Acceptability

Results from the post-test acceptability survey of both 
residents and experts are presented in Table 3. For each 
statement, experts had, on average, a more positive opin-
ion of the SCT test than the residents. They were more 
likely to find the questions clear, to find this type of test 
easy to adapt, and to think that SCT was a useful tool to 
evaluate clinical reasoning. Despite these differences, 
both experts and residents agreed that the clinical scen-
arios were realistic and were likely to be encountered in 
everyday practice.

Our results did not show a significant difference 
between the opinions of junior and senior residents 
(Table 4) for the statements, except for 1 statement. Inter-
estingly, senior residents found that the time allotted to 
answer all the SCT questions was insufficient, while junior 
residents found the same amount of time to be adequate.

The majority of the experts (73.9%) were in favour of 
integrating SCT into OTL-HNS residency programs as 
a formal assessment tool, while only 33.3% of residents 
held this view. There was no difference between the 
views of junior and senior residents (30.0% and 37.5%). 
The combined group of experts and residents with prior 
knowledge of SCT were more inclined to recommend 
SCT (68.4%) than the group with no prior knowledge 
(39.5%) (p < 0.05).

discussion

To our knowledge, this is the first study to examine the 
acceptability of SCT as a formal assessment tool in resi-
dency among major stakeholders. We found that experts 
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were significantly more inclined to accept SCT than resi-
dents. We hypothesize that the discrepancy between resi-
dents’ expectations of a test and the reality of being a 
practising physician may have contributed to the differ-
ence of opinion. Residents probably expect certainty in 
testing conditions, especially in high-stakes examinations. 
Experts are probably more used to uncertainty. In 
response to our open-ended questions, experts mentioned 
that they liked the SCT for its global approach to a case 
and for its ability to assess knowledge and clinical reason-
ing at the same time. They were also aware that different 
evaluation tools must be employed to create an evaluation 
that truly reflects a resident’s capacity.17

The use of multiple forms of assessment ensures that 
different aspects of OTL-HNS residents’ knowledge and 
aptitude are evaluated. It may be adequate to focus on 
assessing factual knowledge among very junior residents, 
but as training progresses, more complex skills such as 
decision-making, particularly in difficult clinical 

situations, need to be taught and assessed. Various assess-
ment methods have been described to evaluate clinical 
reasoning, such as multiple-choice questions (MCQs), 
patient management problems, key features problems, 
oral examinations and objective structured clinical exam-
inations (OSCEs). In relation to these methods, the 
strength of SCT is that you can administer more items 
per unit of testing time. The more content domains you 
can probe in a given amount of time, the more accurate 
your assessment of a learner’s overall performance will 
be, because performance on 1 item does not necessarily 
predict performance on other items probing different 
content domains (content specificity concept).3 For exam-
ple, an average SCT examinee can complete about 
60–90 questions per hour, whereas an average OSCE 
examinee can work through only 8–12 items (i.e., sta-
tions) per hour. Also, MCQs are good for combating the 
content specificity problem, but it is easier to develop 
MCQs to probe pure factual knowledge than to evaluate 
clinical reasoning. Oral examinations are also a good 
option for testing multiple levels of knowledge, but SCT 
needs fewer resources in terms of cost, people and time.

In our study, residents and experts had a different opin-
ion of SCT. A larger percentage of residents than experts 
found that the test questions were unclear, that they were 
not useful for evaluating clinical reasoning, that they were 
not representative of real clinical situations and that it 
would be hard to adapt to this kind of test. 

Other studies have collected participants’ opinions 
about SCT as a secondary objective. In 2015, Cobb and 
colleagues used a focus group of 18 final-year undergrad-
uates veterinarian students to assess the acceptability of 
SCT. The students concluded that SCT is confusing but 
that it is probably more relevant to decision-making in 
clinical practice and encourages participants to reflect on 
their own experience and knowledge.20 In a study by 
Kelly and colleagues, students reported that they did not 
find SCT questions harder than regular MCQ, but they 
still preferred MCQs.21 Kania and colleagues reported no 
difference in opinion on SCT between students and 
experts.13 The study setting may partially explain why 
those results differed from ours. Our study took place 
immediately after a formal annual NITE and was not 
limited to the research setting. The perceived connection 
to an examination possibly influenced residents’ views on 
the acceptability of SCT. Also, the possibility that SCT 
might be used as a tool in a formal examination was more 
tangible and thus residents may have viewed this testing 
method as more threatening. 

The majority of the residents in our study were not 
familiar with SCT, probably because clinical reasoning 
has traditionally been assessed with oral questions.3 The 
responses to our open-ended questions showed that 
some residents felt that oral questions are a better way to 
evaluate clinical reasoning abilities. The residents’ 

Table 1. Characteristics of resident participants

Characteristic
No. (%) of participants 

n = 36

Level of training

    PGY-2 6 (16.7)

    PGY-3 14 (38.9)

    PGY-4 10 (27.8)

    PGY-5 6 (16.7)

Knowledge of SCT before this study

    Yes 9 (25.0)

    No 26 (72.2)

Year of participation

    2013 15 (41.7)

    2016 21 (58.3)

PGY = postgraduate year; SCT = script concordance testing.

Table 2. Characteristics of expert participants

Characteristic
No. (%) of participants 

n = 23

Subspecialty

    Oncology 8 (34.8)

    Otology 5 (21.7)

    Pediatrics 5 (21.7)

    Rhinology 5 (21.7)

University affiliation

    Université de Montréal 18 (78.3)

    Université de Sherbrooke 4 (17.4)

    Université Laval 1 (4.3)

    McGill University 0 (0)

Knowledge of SCT before this study

    Yes 10 (43.5)

    No 12 (52.2)

Year of participation

    2013 20 (87.0)

    2016 3 (13.0)

SCT = script concordance testing.
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relative lack of knowledge about the principles of SCT, 
and their lack of practice with them, could have nega-
tively affected their opinion of SCT. This may explain 
why experts and residents with prior knowledge of SCT 
were more inclined to recommend the use of SCT to 
evaluate residents. Interestingly, when we compared the 
opinions of junior and senior residents, the only diver-
gence seen was related to the time allotted to answer 
SCT questions. Senior residents expressed the desire for 
more time, while junior residents felt that they had 
enough. Given that senior residents have more experi-
ence and knowledge, and probably more elaborate 
scripts, it is possible that they spent more time thinking 
about their answers and going through their scripts.

Limitations

The main limitation of our study was the low participa-
tion rate (21.0% for residents, 34.8% for experts). It is 
hard to know if the people who chose to participate 
were different than those who did not participate. 
Almost equivalent numbers of junior and senior resi-
dents participated in this study, so we believe that the 

participants were still representative of the population 
studied. Also, experts were recruited from only 4 Can-
adian universities, all in Quebec, and most of those who 
chose to participate were from Université de Montréal 
(78.3%). As otolaryngology program accreditation and 
final board examinations are administered by national 
bodies, we have no reason to think that the responses 
from our expert participants would differ from those of 
experts in the rest of Canada. Other limitations of this 
study are that the questionnaires were administered at 
the end of the NITE and thus fatigue could have influ-
enced the results from the residents and that the surveys 
were not validated.

conclusion

Our study results suggest that OTL-HNS faculty mem-
bers and residents have differing views on the acceptabil-
ity of SCT as an assessment tool. Most of the experts and 
residents who participated in our study had never heard 
of SCT. We think that using SCT more frequently, in 
an informal learning setting, may help residents get 
familiar with SCT and enhance its acceptability as an 

Table 3. Rates of agreement with statements in post-test survey: comparison of residents and experts

Statement

No. (%) of participants;* group

p value
Residents  
n = 36

Experts 
n = 23

The instructions at the beginning of the test were clear. 23 (65.7) 20 (87.0) 0.014

The SCT examples (with answers) presented before the test were helpful. 22 (62.9) 20 (87.0) 0.007

The test questions were clear. 16 (44.4) 21 (91.3) < 0.001 

It was easy to adapt to this kind of test. 11 (30.5) 17 (73.9) 0.001

The questions reflected authentic clinical situations. 25 (69.4) 23 (100) 0.003

The questions reflected situations that I have encountered or I am likely to 
encounter during my training/practice.

26 (72.2) 23 (100) 0.005

This evaluation was useful for testing the ability to reason through cases in 
otolaryngology.

18 (50.0) 21 (91.3) 0.002

SCT = script concordance testing.

*Participants who answered “agree” or “strongly agree.”

Table 4. Rates of agreement with statements in post-test survey: comparison of junior and senior residents

Statement

No. (%) of participants;* stage of training

p value
Junior 
n = 20

Senior 
n = 16

The instructions at the beginning of the test were clear. 13 (65.0) 10 (62.5) 0.80

The SCT examples (with answers) presented before the test were helpful. 13 (65.0) 9 (56.3) 0.40

The test questions were clear. 11 (55.0) 5 (31.3) 0.53

It was easy to adapt to this kind of test. 7 (35.0) 4 (25.0) 0.50

The time allotted to complete the test was adequate. 15 (75.0) 6 (37.5) 0.036

The questions reflected authentic clinical situations. 15 (75.0) 10 (62.5) 0.34

The questions reflected situations that I have encountered or I am likely to encounter 
during my training/practice.

14 (70.0) 12 (75.0) 0.56

This evaluation was useful for testing the ability to reason through cases in otolaryngology. 10 (50.0) 9 (56.3) 0.80

SCT = script concordance testing.

*Participants who answered “agree” or “strongly agree.”
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assessment tool for clinical reasoning. Use of SCT as a 
learning tool could also be a way to familiarize residents 
and faculty members with the method. Different groups 
are currently working on making this method more 
accessible for teaching (e.g., in a Web-based format). We 
believe that SCT could be a useful and powerful addition 
to our tesing methods for residents once it is more 
widely known and understood.
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