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Abstract

Medical education always evolves to incorporate more tools for specific needs in assessing clinical 
reasoning skills. Among these tools, Script Concordance Test (SCT) has a particular importance 
due  to  its  focus  on  assessing  decision-making  in  uncertain  clinical  situations.  However, 
development of SCT items is effortful. Artificial intelligence tools, such as large language models, 
offer significant benefits. These models are already used for generating multiple-choice questions, 
and  their  use  in  generating  SCTs  offers  great  promise.  However,  this  requires  well-designed 
prompts to generate SCTs. This article proposes a generic prompt for the ChatGPT-4, Claude 3, 
Llama 3, and ChatGPT-4o large language model chatbots to generate SCTs, which can be tailored 
to various fields of medicine and different stages of medical education. It can help to streamline 
the development process of SCTs. Initial findings are promising, and there is a need for generating 
SCTs using large language models and conducting research to assess the quality of SCTs.

Keywords:  script concordance test;  clinical  reasoning; medical education, artificial  intelligence, 
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Introduction

Clinical reasoning is the cognitive process by which clinicians gather information, diagnose, 
and manage patient  care,  starting  from the  initial  encounter  and continuing beyond treatment 
completion (1). It is one of the most important skills in medical education. There are various written 
assessment tools to assess clinical reasoning, such as, multiple-choice questions (MCQs), Extended 
Matching Questions (EMQs), Key Feature Questions (KFQs), and Script Concordance Test (SCT) (2). 
Among these tools, SCT is different because it pays a particular attention to uncertainty in assessing 
reasoning skills (3). Given that uncertainty is central to clinical practice and should be included in 
medical curriculum (4-5), SCT deserves more attention in medical education.

In an SCT item, examinees are given a series of medical scenarios, each forming a separate case 
with its own set of questions, designed to assess clinical reasoning skills under uncertain conditions 
(6).  Each SCT item starts with a brief  clinical  vignette that summarizes a patient's  condition or 
problem. Then, a plausible key option/action (e.g. diagnosis, investigation, treatment) related to the 
scenario is provided. Next, examinee is shown a new piece of information, such as, a symptom, a 
pre-existing condition, a result  from an imaging study, or a laboratory test.  Based on this new 
information, examinees need to evaluate how it affects the initial option/action. They use a five-
point Likert scale to indicate whether the new finding has a positive, negative, or neutral impact on 
the appropriateness of that, and the level of this impact (7).

Although it has advantages such as assessing reasoning in uncertainty and focusing on the 
reasoning  process  over  facts,  developing  high-quality  SCT  items  is  a  complex  and  resource-

RevEspEduMed 2024, 3: 612381; doi: 10.6018/edumed.612381 revistas.um.es/edumed

Revista Española 
de Educación Médica

mailto:yskiyak@gazi.edu.tr


RevEspEduMed 2024, 3: 612381; doi: 10.6018/edumed.612381 2

intensive process. It requires significant time and effort to construct these test items (8). Therefore, 
some medical teachers find it confusing and difficult to develop (9).  As we are in the post-ChatGPT 
era  (10),  there is a potential to benefit from large language models (LLMs) in the development 
process of high-quality SCTs. However, good outputs from LLMs require the use of good prompts. 
Although there  are  well-designed prompts  for  generating MCQs using ChatGPT  (11,12) and a 
growing body of evidence on the validity of MCQs generated by ChatGPT (13–17), there is a lack of 
prompts and research in terms of generating SCT items using LLMs. As of April 2024, to our best 
knowledge, there is only one study that focused on using an LLM chatbot (ChatGPT-3.5) for SCT 
generation  (18).  The  pioneering  study  states  that  their  prompt  has  some  limitations  (18) and 
therefore there is a need for more complex and well-designed prompt to generate better SCT items 
using  LLMs.  Moreover,  the  prompt  has  been  designed  to  generate  only  diagnostic  SCTs  in 
psychiatry (18). Therefore, a more generic prompt is needed to allow users to tailor it to the needs of 
different fields and various purposes beyond diagnosis. 

Due to this gap in medical education practice and literature, we aimed to present our prompt 
for generating SCT items with LLM chatbots in medical education. We demonstrated this using
ChatGPT-4, Claude 3 (Opus), Llama 3 (Meta-Llama-3-70B-Instruct), and ChatGPT-4o.

The prompt and the generated SCT items

The prompt that we developed (table 1) is based on two key studies on developing SCT (6-7) 
and by considering the previous prompts (11,18). Since our prompt template is generic and can be 
tailored based on the needs of users, the user should fill the corresponding parts, which have been 
shown in bold characters between square brackets, with the following details:

1. Target  Group:  Are  these  SCT items  for  undergraduate  medical  students,  postgraduate 
medical trainees, continuing medical education participants, or another specific group? The 
first part in bold characters should be filled with this information.

2. Focus of the Questions: As the literature recommends that each SCT should focus on a 
single aspect—be it  diagnosis,  investigation,  or treatment  (6),  the user must specify the 
focus. Which aspect do you need about a clinical problem: diagnosis, order of investigation, 
or treatment? The following three parts in the prompt template, which is “[TYPE WHAT 
THE SET OF QUESTIONS SHOULD FOCUS ON: E.G. diagnosis, order of investigation, 
treatment])”  highlighted in  bold,  should consistently  be  filled with your  choice  among 
these options. For example, if you want to generate an SCT on treatment, you should type 
“treatment” in each one of these parts. If you want to generate one more SCT item but on 
investigation, you should type “order of investigation” in each one of these three parts.

3. Clinical Problem or Topic: What is the clinical problem or topic the SCT should focus on? 
This part should be filled with a clinical problem/topic (e.g., Right Upper Quadrant Pain) 
or a learning objective.

4. Guideline: If there is a specific guideline that the user wants to base the questions on, it can 
be mentioned/provided or the user can fill that part with "the reliable guidelines and/or 
expert consensus on this clinical problem", which is still helpful to generate SCT items.

After these parts are customized based on specific needs, the prompt is ready for using in an 
LLM environment. We used it to generate SCT items through ChatGPT-4, Claude 3 (Opus), Llama 3 
(70B-Instruct), and ChatGPT-4o. In each, we used “undergraduate medical education” as the target 
group, “diagnosis” as the focus of the questions, and “Right Upper Quadrant Pain” as the clinical 
problem. We did not mention any specific guideline and left that part as “the reliable guidelines 
and/or expert consensus on this clinical problem”. We used the same prompt in four chatbots.
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Table 1. A prompt for generating SCT items in medical education.

You  are  a  script  concordance  test  (SCT)  developer  for  medical  exams  for  [GENERAL 
DESCRIPTION  OF  THE  TARGET  GROUP,  SUCH  AS,  “undergraduate  medical  students”, 
“postgraduate  medical  trainees”,  “continuing  medical  education  participants”,  OR A MORE 
DETAILED INFORMATION, SUCH AS “last year radiology residents in Turkey”].

SCT is a method used to assess clinical reasoning and decision-making skills in healthcare 
students and professionals. It is designed to evaluate how they interpret clinical information and 
make decisions under conditions of uncertainty. Each scenario is a clinical vignette describing a 
medical situation. For each scenario, there are multiple possible options or actions that a physician 
could take or consider in that situation. Each SCT consists of four main components.

1. A very brief clinical vignette on a clinical problem regarding [TYPE WHAT THE SET OF 
QUESTIONS SHOULD FOCUS ON:  E.G.  diagnosis,  order  of  investigation,  treatment].  In  a 
single table with four rows, the first row includes the labels:

2. First column: ONLY three different key plausible [TYPE WHAT THE SET OF QUESTIONS 
SHOULD FOCUS ON: E.G. diagnosis, order of investigation, treatment] for the clinical vignette. 
The label of the column should be “If you were thinking of …”.

3. Second column: A new piece of clinical information for each of the initial option to make the 
situation  significantly  more  complex  based  on  the  clinical  vignette,  such  as,  new  symptoms, 
previously undisclosed aspects of the patient’s history, physical examination findings, and results 
of tests or previous treatments. The label of the column should be “Then you learn that …”.

4. Third column: Asking the examinee to rate on a 5-point scale (from -2 to +2) how this new 
information  impacts  or  affects  the  initial  option  -  whether  it  makes  that  option  more  or  less 
appropriate, and to what degree. The label of the column should be “It becomes … (-2 much less 
appropriate, -1 less appropriate, 0 no change, +1 more appropriate, +2 much more appropriate)”.

So the examinee has to reason through how the new clinical  data changes or updates the 
appropriateness of the initial [TYPE WHAT THE SET OF QUESTIONS SHOULD FOCUS ON: 
E.G. diagnosis, order of investigation, treatment] option they were given. The 5-point scale allows 
them to indicate if the new information makes the original option more likely, less likely, or doesn't 
really change it,  and to what  extent.  The idea is  that  this  tests  the student's  clinical  reasoning 
abilities by presenting evolving, uncertain medical cases and having them re-evaluate options as 
new information comes in, which is what happens in real medical practice. 

Write a SCT for the following clinical problem: [TYPE A CLINICAL PROBLEM OR TOPIC 
OR  LEARNING  OBJECTIVE  RELATED  TO  DIAGNOSIS,  INVESTIGATION,  OR 
TREATMENT] according to [TYPE THE NAME OF A RELEVANT GUIDELINE OR JUST TYPE 
“the reliable guidelines and/or expert consensus on this clinical problem”]. Indicate the level of 
appropriateness in the third column cells, together with a very brief rationale.
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Table 2. An SCT item generated by using the prompt in ChatGPT-4.

A 45-year-old male presents with sudden onset of right upper quadrant (RUQ) pain, worsening 
over the last 6 hours. He has no history of similar symptoms.
If you were thinking of ... Then you learn that ... It becomes ...

Acute Cholecystitis
The patient's ultrasound shows 
gallstones with gallbladder wall 
thickening.

+2 much more appropriate 
(findings support diagnosis)

Acute Hepatitis
Liver function tests show 
markedly elevated liver 
enzymes.

+1 more appropriate (consistent 
but not diagnostic)

Peptic Ulcer Disease The patient reports relief of pain 
after eating.

-1 less appropriate (symptom 
uncommon for PUD in RUQ)

The  SCT  item  (Table  2)  generated  by  ChatGPT-4  in  May  2024  is  accessible  via  this  link: 
https://chat.openai.com/share/ffd61682-eceb-4912-8043-d3d9fb31150c 

Since Claude does not have a feature to share the conversations via a link (as of May 2024), we 
could not share the conversation but we followed the same procedure in the process of generating 
the SCT item (Table 3) in the conversation (provide the same prompt and get the response, in May 
2024). 

Table 3. An SCT item generated by using the prompt in Claude 3 (Opus).

A 45-year-old obese woman presents with a 2-day history of severe right upper quadrant pain, 
nausea, and vomiting after eating a fatty meal.
If you were thinking of... Then you learn that... It  becomes...  (-2  much  less 

appropriate, -1 less appropriate, 
0  no  change,  +1  more 
appropriate,  +2  much  more 
appropriate)

Acute cholecystitis She has a fever of 38.5°C 
(101.3°F) and right upper 
quadrant tenderness on 
palpation.

+2 much more appropriate. Fever 
and localized tenderness strongly 
suggest acute inflammation of the 
gallbladder.

Peptic ulcer disease She has no history of NSAID use 
or Helicobacter pylori infection.

-1 less appropriate. Absence of 
major risk factors for peptic ulcer 
makes this diagnosis less likely.

Hepatitis Her liver enzymes (AST, ALT) 
are within normal limits.

-2 much less appropriate. Normal 
liver enzymes argue against 
hepatitis as the cause of her 
symptoms.

The SCT item (Table 4)  generated by Llama 3 (Meta-Llama-3-70B-Instruct)  in May 2024 is 
accessible via this link: https://hf.co/chat/r/DISaGJw 

The SCT item (Table 5)  generated by ChatGPT-4o in May 2024 is  accessible  via  this  link: 
https://chat.openai.com/share/8fad1aac-b1f4-4e4a-9a2c-60d08787863d 

https://chat.openai.com/share/8fad1aac-b1f4-4e4a-9a2c-60d08787863d
https://hf.co/chat/r/DISaGJw
https://chat.openai.com/share/ffd61682-eceb-4912-8043-d3d9fb31150c
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Table 4. An SCT item generated by using the prompt in Llama 3.

A  35-year-old  woman  presents  to  the  emergency  department  with  a  2-day  history  of  severe, 
constant right upper quadrant (RUQ) pain that radiates to her back. She denies fever, nausea, or 
vomiting.
If you were thinking of... Then you learn that... It becomes...

Cholelithiasis
The patient has a history of gallstones and has 
been experiencing similar episodes of RUQ pain 
in the past.

+2 much more 
appropriate

Acute Hepatitis
The patient's liver function tests (LFTs) are 
elevated, with an alanine transaminase (ALT) 
level of 500 IU/L.

+1 more 
appropriate

Pyelonephritis
The patient has a urinary tract infection (UTI) 
diagnosed by urinalysis, but her flank pain is 
minimal.

-1 less appropriate

Table 5. An SCT item generated by using the prompt in ChatGPT-4o.

A 45-year-old woman presents to the emergency department with a 12-hour history of severe right 
upper quadrant (RUQ) pain. She describes the pain as constant and sharp, radiating to her right 
shoulder.  She  has  had  similar  episodes  in  the  past,  but  they  were  less  severe  and  resolved 
spontaneously. She denies fever, chills, nausea, or vomiting. Her medical history is significant for 
hyperlipidemia and obesity. Physical examination reveals tenderness in the RUQ with a positive 
Murphy's sign.
If you were thinking of... Then you learn that... It  becomes...  (-2  much  less 

appropriate,  -1  less  appropriate,  0 
no change, +1 more appropriate, +2 
much more appropriate)

Acute Cholecystitis The patient has a fever of 101°F 
(38.3°C) and an elevated white 
blood cell count.

+2 much more appropriate. Fever 
and leukocytosis strongly suggest 
inflammation or infection of the 
gallbladder.

Biliary Colic The pain is intermittent and 
subsides completely after a few 
hours.

-2 much less appropriate. Biliary 
colic is characterized by episodic 
pain that resolves, not constant 
pain.

Peptic Ulcer Disease The patient reports taking high-
dose NSAIDs for chronic back 
pain.

+1 more appropriate. NSAID use 
increases the risk of peptic ulcers, 
which can cause referred RUQ pain.

In our informal evaluation, we noticed that the generated SCT items appear promising, but 
with some limitations such as the absence of a detailed Likert scale description. The content seems 
potentially  useful  to  begin  as  a  foundation.  The  problems in  the  LLM-generated  SCTs  can  be 
corrected through a manual revision by subject matter experts. Such expert review is a requirement, 
as LLMs are known to, sometimes, generate inaccurate content, and the literature on automatic item 
generation using LLMs strongly advises against administering such items in the exams without 
expert review (12,15,19). The current capabilities do not enable us to use them directly. However, it  
is evident that LLMs can facilitate a streamlined item development process. The ability to generate 
these SCTs within a matter of seconds is remarkable. 
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To make the SCT generation process even easier, we also developed a custom GPT (20), named 
“Script Concordance Test Generator”, similar to our Case-based MCQ Generator (21). This free tool 
eliminates the need for copying and pasting detailed prompts; instead, it only asks users to fill in 
the necessary parts (figure 1).

The  custom  GPT  is  accessible  via  this  link  for  free  (for  those  who  have  ChatGPT  Plus 
subscription required by OpenAI, as of April 2024): 
https://chat.openai.com/g/g-RlzW5xdc1-script-concordance-test-generator 

Figure 1. The custom GPT for Script Concordance Test generation.

Medical education research on this topic can be built upon Hudon et al.’s pioneering work 
(18). Our prompt and custom GPT provide an opportunity for this purpose.  Since our article is 
limited with providing the prompt and one example SCT item for four LLMs, there still are many 
research questions that need to be answered, as we mentioned in our previous article on using 
ChatGPT to generate case-based MCQs (11), such as, assessing the scientific accuracy and clinical 
relevance  of  these  tests,  ensuring  the  tests  meet  psychometric  standards,  and  comparing  the 
performance of LLM-generated SCTs against those created by human experts. Additionally, it is 
important to examine if SCTs can be adapted across various healthcare education settings.

Conclusions
 LLMs are able to generate SCTs in seconds when users benefit from a well-designed prompt.

 Researchers should carry out studies to evaluate the quality of SCTs generated by using LLMs.
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