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Abstract
Background: Problem-based learning is widely recognized for its ability to foster active learning 

and critical thinking in medical education. However, creating effective problem-based learning sce-
narios demands a high level of expertise. Leveraging the natural language capabilities of ChatGPT, 
educators can now receive assistance in designing engaging anatomy problem-based learnings. 

Objective: This paper aims to provide a comprehensive guide on collaborating with ChatGPT 
to generate ideas, develop content, and create supporting materials for anatomy problem-based 
learning scenarios. 

Material and methods: Our methodology involved an analysis of literature on problem-based 
learning best practices and experimentation on content creation using ChatGPT. The outputs 
were refined based on valuable feedback obtained from both educators and students. 

Results: This guide emphasizes crucial aspects such as defining clear learning objectives, 
ensuring academic rigour, and aligning the problem-based learning scenarios with the curricu-
lum. By harnessing ChatGPT’s conversational abilities, educators can collaboratively co-create 
problem-based learning scenarios that are engaging and effective. 

Conclusion: This human-artificial intelligence collaborative approach to anatomy problem-
based learning design underscores the importance of maintaining oversight over the content 
generated by ChatGPT. Further research is necessary to quantify the impact of ChatGPT as 
a supplementary resource. Purposeful integration of ChatGPT, in alignment with pedagogical 
goals, has the potential to enhance engagement and learning outcomes, particularly for digitally 
native students.
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Introduction

Problem-based learning is an engaging education-
al approach that encourages students to participate in 
their learning journey actively. It involves tackling 
real-world problems or scenarios promoting critical 
thinking, research, and collaboration [Putranta H, 
Kuswanto H, 2018; Aini D et al., 2021]. In problem-
based learning, students are presented with open-
ended, authentic challenges that mirror the complexi-
ties they might face in their future careers, especially 
in fields like medicine and healthcare. It’s all about 
asking questions, thinking deeply, working together, 
and finding solutions [Hung W, 2015; Mennin S, 
2021]. Problem-based learning shifts the educator’s 
role from being a source of knowledge to a guide, 
empowering students to be in charge of their learn-
ing. This approach is renowned for its effectiveness 
in developing critical thinking and problem-solving 
skills and preparing students for real-life situations 
[Sartika W et al., 2023].

Problem-based learning is undergoing a trans-
formative shift to meet the evolving needs and 
expectations of present-day medical students in 
the 21st century [Hawamdeh M, Adamu I, 2021]. 
However, this includes digitally immersed Millen-
nials and Generation Zs, who seek an interactive 
and technology-driven educational experience that 
aligns with their daily digital routines [Dede C, 
2005, Selwyn N, 2012]. These learners desire ac-
tive participation in learning, favouring dynamic 
problem-solving over traditional passive learn-
ing approaches. They also expect instant access 
to knowledge through interconnected platforms, 
reflecting the hyper-connected world they inhabit 
[DiLullo C, 2020; Subagja C, 2023].

This shift is happening alongside significant 
advancements in artificial intelligence and natu-
ral language processing [Weitz K et al., 2021]. The 
emergence of sophisticated artificial intelligence 
systems like ChatGPT has revolutionized the land-
scape, showcasing the ability to generate person-
alized and contextually adaptive learning experi-
ences in real time [Chary M et al., 2019, Panesar 
K, 2020]. ChatGPT’s conversational capabilities 
provide a natural interface for creating customized 
problem-based scenarios on demand, making it an 
invaluable partner in transforming medical educa-
tion [Dolianiti F et al., 2020].

Well-designed studies that quantify the impact 

of artificial intelligence-generated problem-based 
learning scenarios can provide noticeable evidence 
of improved student outcomes compared to tradi-
tional faculty-created cases. However, it is important 
to integrate artificial intelligence into curricula while 
adhering to ethical guidelines, ensuring alignment 
with learning objectives and upholding academic 
integrity. While artificial intelligence is a powerful 
tool, it requires faculty expertise to oversee scenario 
quality, relevance, and alignment with program goals. 
Human educators remain essential, with artificial in-
telligence as a complementary resource that frees up 
time and energy for higher-order thinking [Rathore 
N, Dangi M, 2021, Paek S, Kim N, 2021].

The problem-based learning, considered as a 
pedagogical approach, transforms students from 
passive recipients of information into proactive 
participants in their learning journey. It perfectly 
aligns with the profession’s requirements, requir-
ing a depth of knowledge and the skill to apply 
it effectively in real-world circumstances. In an 
era of rapid artificial intelligence and technology 
advancements, problem-based learning remains a 
mainstay, developing future healthcare profession-
als [Schmidt S et al., 2010, McCombs B, 2017].

This guide aims to provide best practices for 
integrating ChatGPT into anatomy and medical 
curricula, offering step-by-step recommendations 
from experts. It is a roadmap for applying artificial 
intelligence to produce engaging problem-based 
learning scenarios that reflect the complexity of 
real-life scenarios. The objectives of this guide 
have two main goals: to introduce the evolution 
of problem-based learning and its synergy with A 
artificial intelligence I and to empower educators 
to leverage these tools in enhancing teaching prac-
tices and transforming the learning experience. 
Through examples and insights, we aspire to en-
able educators to redefine medical education and 
enrich the learning journey for future clinicians.

Material and methods 

The methodology was centred on using Chat-
GPT to create high-quality problem-based learn-
ing scenarios in the field of medical education. It 
was initiated with a thorough analysis of relevant 
academic sources, particularly those discussing 
how effective problem-based learning scenarios 
are made in medical education. Research articles, 
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books, scholarly journals, and online resources 
that give information and guidelines for creating 
quality problem-based learning scenarios have 
been reviewed for this study.

Afterwards, in the literature review, ChatGPT’s 
capabilities were explored, specifically its ability 
to understand and engage in conversations. Con-
sideration was given to how ChatGPT could create 
problem-based learning scenarios that match real-
world medical situations and engage students in 
problem-solving.

Subsequently, experimenting with different ver-
sions of problem-based learning scenarios using 
ChatGPT was performed. These scenarios were 
tested each time, and feedback was sought from 
educators and students who interacted with them. 
This feedback played a role in making the scenar-
ios more realistic, ensuring they met the learning 
goals, and keeping students interested.

The methodology was considered successful 
when problem-based learning scenarios closely re-
sembled real medical situations, met the established 
learning objectives, and made learning enjoyable 
for students. These scenarios applied the principles 
and best practices found in the literature.

This guide is positioned as a helpful resource 
for educators who wish to utilize ChatGPT to cre-
ate engaging problem-based learning scenarios in 
anatomy and medical education. Practical tips and 
step-by-step guidance are provided to make learn-
ing more academically beneficial for medical stu-
dents and educators using ChatGPT to create an 
engaging and effective problem-based learning 
scenario (Fig. 1).

This concept map visually outlines the sequen-
tial steps involved in creating and utilizing Chat-
GPT to develop engaging problem-based learning 
scenarios in anatomy education. The process in-
cludes scenario design, development, implemen-
tation, and continuous improvement, ultimately 
leading to engaging and effective learning experi-
ences for students.

Guidelines: 

Step 1: Define Learning Objectives
In Step 1 of creating a ChatGPT-enhanced 

problem-based learning scenario in anatomy, 
it is crucial to define clear and specific learning 
objectives. These objectives serve as the scenar-

io’s foundation, guiding educators and students 
in understanding the knowledge and skills to be 
acquired. The process involves identifying core 
anatomy concepts, selecting specific, measurable 
learning goals, considering the cognitive level of 
engagement, aligning objectives with real-world 
applications, defining assessment criteria, using 
action verbs, and prioritizing and sequencing the 
objectives. Collaboration with colleagues or sub-
ject matter experts helps review and refine the 
objectives, ensuring they are comprehensive and 
aligned with educational goals. These well-defined 
learning objectives guide the subsequent steps in 
creating an engaging and effective problem-based 
learning scenario.

Step 2: Gather Initial Ideas
During this phase, the focus should be on select-

ing the anatomical topic that interests you the most 
and identifying a practical, real-life issue or chal-
lenge you’d like to address. Here, you will be pro-
vided with some starting points for brainstorming. To 
begin with, consideration might be given to creating 
a scenario that revolves around the diagnosis and 
treatment of appendicitis. This scenario would reflect 
the intricate decision-making process that is faced by 

Utilizing ChatGTP for 
PBL scenario Design

Step 1 Step 2

Step 3

Step 5

Step 7

Step 4

Step 6

Step 8

Define Learning 
Objectives

Gather Initial 
Ideas

Introduce 
ChatGPT

Start a 
Conversation

Collaborate with 
ChatGPT Refine Scenario

Develop Supporting 
Materials

Develop Assessment 
Criteria

Result: 
Engaging PBL scenario

Figure 1. Concept Map – Creating engaging problem-
based learning (PBL) scenarios using ChatGPT.
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responses. ChatGPT should be easily integrated 
into the anatomy problem-based learning scenario 
as part of scenario integration, strategically placed 
where its use can help the learning process. This in-
volves identifying specific educational objectives 
that ChatGPT could assist with, including helping 
research, clarifying complex anatomical concepts, 
or supporting diagnostic procedures.

Step 4: Start a Conversation
In this step, to begin a conversation with Chat-

GPT and seek its assistance in creating a problem-
based learning scenario in anatomy, use the follow-
ing prompt:

“I need assistance in creating a problem-based 
learning scenario in anatomy. Can you help me de-
sign a scenario that’s engaging and educational for 
anatomy students?” (Fig. 2).

Step 5: Collaborate with ChatGPT
In this step, engage in a dynamic conversation 

with ChatGPT, sharing your ideas while seeking its 
assistance in creating content for your anatomy prob-
lem-based learning scenario. Here’s how to proceed:

A.	Request an Overview: Begin by asking Chat-
GPT to provide an overview of the chosen anatomi-
cal topic. This will serve as a foundation for your 
scenario. For example, you can ask, “Could you 
give me an overview of the cardiovascular system, 
the chosen anatomical topic?” (Fig. 3).

B.	Seek Suggestions: Ask ChatGPT for sugges-
tions on a realistic and engaging problem or case 
related to the chosen anatomy topic. For instance, 
you might say, “I’m looking for a captivating case 
related to the cardiovascular system. Could you 
suggest a realistic and engaging problem that anat-
omy students can tackle?” (Fig. 4).

C.	Craft a Problem Statement: Seek ChatGPT’s 
assistance crafting a problem statement that sets 
the stage for your problem-based learning scenario. 
You can ask, “Can you help me create a problem 

surgeons when dealing with suspected cases of this 
condition. Alternatively, a scenario that involves a 
traumatic musculoskeletal injury could be designed, 
challenging students to identify the affected ana-
tomical structures and recommend appropriate treat-
ment, like the challenges encountered in emergency 
medicine and orthopaedic surgery. Another option 
to consider is a scenario focused on cardiovascular 
diseases, where a patient presenting with chest pain 
is diagnosed and managed by students, reflecting the 
complications of clinical cardiology.

Additionally, a scenario related to medical imag-
ing and cross-sectional anatomy can be explored, al-
lowing students to interpret imaging results to diag-
nose an undisclosed medical condition, resembling 
the role of radiologists. Furthermore, an engaging 
approach might be taken to create a neurological 
case where students are tasked with diagnosing a 
neurological disorder based on a patient’s symp-
toms, reflecting the challenges faced by neurolo-
gists. For those interested in reproductive anatomy, 
a scenario involving high-risk pregnancies and the 
intricacies of the female reproductive system could 
be developed, mirroring the responsibilities of ob-
stetricians. These initial concepts can form the basis 
for your problem-based learning scenario, allowing 
you to tailor it to your specific educational objec-
tives and the needs of your learners.

Step 3: Introduce ChatGPT
Educators should be aware of ChatGPT’s capa-

bilities and select a suitable platform that offers 
access to this artificial intelligence tool for edu-
cational purposes, ensuring that appropriate per-
missions or licenses are in place. Additionally, 
instructors must become proficient in using Chat-
GPT. They should familiarize themselves with 
the chosen platform, developing their abilities to 
interact with the artificial intelligence model, for-
mulating effective questions, and interpreting its 

Figure 2. Initiating Collaborative Conversation with ChatGPT
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Figure 3. The educator requests an overview of the chosen anatomical topic from ChatGPT

Figure 4. Captivating Case Query



103

The New Armenian Medical Journal, Vol. 18 (2024), Is.4, p.98-106 Karrar Alsharif M.H. et al. 

statement that introduces the cardiovascular topic 
and serves as the foundation for our anatomy stu-
dents’ scenario?” (Fig. 5).

By engaging in this collaborative conversation 
with ChatGPT, you can effectively generate content 
for your problem-based learning scenario, making 
it both engaging and educational for your students.

Step 6: Refine Scenario
In this step, focus on reviewing and refining con-

tent generated by ChatGPT for your anatomy prob-
lem-based learning scenario. The main objective is 
to ensure alignment with your learning objectives, 
realism, and clarity. Key actions include verifying 
alignment with learning objectives, ensuring real-

ism, and maintaining clarity. This step significantly 
enhances the quality of your problem-based learn-
ing scenario, making it a more effective educational 
tool for engaging anatomy students.

Step 7: Develop Supporting Materials
In this step, focus on reviewing and creating the 

additional materials that will support your anatomy 
problem-based learning scenario. This could mean 
crafting patient profiles, gathering diagnostic data, 
or preparing reference materials. These resources are 
like the backstage crew that ensures your scenario 
shines on the educational stage. They provide stu-
dents with the essential information and context to 
immerse themselves in the learning experience fully.

Figure 5. Formulating the Problem Statement
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Step 8: Develop Assessment Criteria
The emphasis in this step is on creating the as-

sessment criteria for your anatomy problem-based 
learning scenario. In order to accomplish this, de-
fine how the scenario’s performance of the students 
will be assessed. These standards must align with 
your previously established learning objectives 
to provide a precise and useful way of measuring 
your students’ growth and academic achievement. 
It should be noted that the ChatGPT may be used 
as well in this step.

Discussion

This guide has outlined a systematic way to use 
ChatGPT’s ability to have conversations to work 
together in creating engaging problem-based learn-
ing scenarios for anatomy education. The step-by-
step suggestions provide educators with a practical 
framework, from setting learning goals to evaluat-
ing students, for carefully including artificial intel-
ligence in course plans.

While promising, ChatGPT requires careful 
oversight to ensure academic standards are up-
held. Well-designed studies measuring its impact 
on critical thinking and knowledge use would give 
powerful proof of its value as an extra resource 
[Zimmerman S et al., 2011; Abd Hakim N, Talib C, 
2018]. This guide serves as a starting point for pic-
turing an artificial intelligence-powered future for 
medical education, where technology and teaching 
methods come together to improve learning.

The addition of artificial intelligence into 
problem-based learning marks an exciting new 
direction [Wu D et al., 2020]. This guide offers 
a glimpse into the potential for ChatGPT-creat-
ed scenarios to make the journey more engaging 
for students comfortable with digital technology. 
However, thoughtfully embracing innovation re-
mains key – artificial intelligence is not a magic 
solution. With purposeful use in line with learn-
ing goals, conversing with ChatGPT can unlock 
enriching new possibilities for anatomy education.

As medical schools welcome progressively 
tech-savvy learners, practical adaptations integrat-
ing innovations like ChatGPT can prove worth-
while [Owolabi J, Bekele A, 2021]. However, it 
is still impossible to fully replace human teachers 
with artificial intelligence and ensure academic 

standards are met [Wang C, 2021]. The potential 
for improving medical education is highly antici-
pated as artificial intelligence research and its ap-
plications are being advanced [Paranjape K et al., 
2019; Wartman S, Combs C, 2019]. These novel 
possibilities could significantly change how learn-
ing is done while ensuring it is done correctly. 
Though they appear highly promising, these new 
ideas must be cautiously investigated.

Conclusion

Integrating artificial intelligence, such as Chat-
GPT, into problem-based learning scenarios holds 
promise for enhancing anatomy education, mak-
ing it more engaging. However, it requires care-
ful guidance and assessment to maintain academic 
standards. There is still a need for well-designed 
research to establish the influence on critical think-
ing and knowledge acquisition. This guide offers a 
structured framework for creating extra educational 
resources using ChatGPT’s conversational capabili-
ties, but it’s essential to note that human educators 
cannot be completely replaced. As medical educa-
tion improves to meet the requirements of proficient 
technology students, artificial intelligence integra-
tion shows promise when aligned with learning 
objectives. Continued research is crucial to under-
standing the benefits of artificial intelligence while 
preserving quality education. Problem-based learn-
ing scenarios incorporating artificial intelligence 
might enhance medical education without displac-
ing current approaches with proper research and 
alignment with teaching concepts.

Recommendations

	¾ This guide provides a framework for developing 
problem-based learning scenarios in anatomy us-
ing ChatGPT. This guidelines’ emphasis on goal 
alignment, scenario creation, and facilitation 
makes it adaptable to various medical courses.  

	¾ Educators can also apply elements of the sys-
tematic design process described in this study 
without artificial intelligence. 

	¾ Continuous evaluation of educational outcomes 
is needed to validate the methodology’s impact 
over time. As artificial intelligence advances, its 
integration warrants continued exploration paired 
with safeguards to ensure academic standards.

Acknowledgment: This publication was supported by the Deanship of Scientific Research at Prince Sattam 
bin Abdulaziz University, Alkharj, Saudi Arabia.
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