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Abstract: Medical education faces the dual challenge of addressing cognitive overload and sustaining
student engagement, particularly in complex subjects such as pharmacology. This study introduces
Cinematic Clinical Narratives (CCNs) as an innovative approach to teaching antiparasitic
pharmacology, combining generative artificial intelligence (genAl), edutainment, and mnemonic-
based learning. The intervention involved two short films, Alien: Parasites Within and Wormquest,
designed to teach antiparasitic pharmacology to first-year medical students. A control group of
students only received traditional text-based clinical cases, while the experimental group engaged
with the CCNs in an active learning environment. Students who received the CCN material scored
an average of 8% higher on exam questions related to the material covered by the CCN compared to
students in the control group. Results also showed that the CCNs improved engagement and interest
among students, as evidenced by significantly higher scores on the Situational Interest Survey for
Multimedia (SIS-M) compared to traditional methods. Notably, students preferred CCNs for their
storytelling, visuals, and interactive elements. This study underscores the potential of CCNs as a
supplementary educational tool, and suggests the potential for broader applications across other
medical disciplines outside of antiparasitic pharmacology. By leveraging genAl and edutainment,
CCNs represent a scalable and innovative approach to enhancing the medical learning experience.

Keywords: Generative Al in education 2; Educational technology 3; cinematic clinical narratives 4;
medical education 5; pharmacology education 6; Multimodal Al

1. Introduction

Medical education presents students with complex and abstract topics, requiring them to
understand, retain, and apply vast amounts of information in real-time [1,2]. As students progress,
their knowledge base expands, which can lead to challenges such as reduced retention, limited peer
engagement, and increased burnout [3].

To manage this growing body of knowledge, students often use mnemonics [4] —memory aids
that simplify information [5]. For instance, the acronym "GFR" helps students recall the adrenal cortex
layers: zona glomerulosa, zona fasciculata, and zona reticularis, aligning with the term glomerular
filtration rate. However, while mnemonics can simplify complex information, they may not fully
capture a topic's intricacies [6]. Additionally, students might struggle to remember numerous
mnemonics over time, especially if they lack engaging or enjoyable elements. This could potentially
be overcome by combining mnemonics with other learning strategies such as edutainment for easier
memory consolidation and recall.

Edutainment, which combines education and entertainment, aims to make learning more
enjoyable by incorporating storytelling, humor, and visual aids [7]. This approach has been shown to
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enhance student engagement and retention [8]. These strategies can often be time consuming and
cost restrictive, especially for high production value materials. The advent of generative artificial
intelligence (genAl) offers a potential solution to this due to its speed, low cost, and ease of use. One
of our group’s previous examples of genAl’s utility in edutainment is Cinematic Clinical Narratives,
which are interactive multimedia learning experiences designed to enhance student engagement by
integrating cinematic storytelling and narrative-based learning techniques [9].

The use of genAl has recently emerged as a valuable tool in medical education, assisting in
creating personalized learning materials [10]. GenAl-driven simulations, such as synthetic patient
interactions, have been developed to help students practice difficult conversations, enhancing their
communication skills [11]. Others have also shown the potential of Al-generated content to improve
educational outcomes by providing interactive and visually appealing resources [12,13]. Moreover,
Al applications have been explored to improve medical students’ competencies, providing
frameworks and tools that integrate Al into medical curricula [14].

To address the challenges faced by medical students, we utilized genAl to combine mnemonics
and edutainment to create a double feature CCN short film. Our goal was to make antiparasitic
pharmacology topics more engaging and easier to retain long-term.

Recognizing the cognitive burden in medical training, particularly in pharmacology, we
developed two CCNs—Alien: Parasites Within and Wormgquest—and presented them to first-year
medical students during their antiparasitics pharmacology lessons. This study aims to evaluate the
impact of this CCN short film approach on learning outcomes and student engagement. We
hypothesize that the integrated CCN approach will enhance exam scores and increase student
engagement compared to traditional text-based cases.

2. Materials and Methods

The study was conducted at the University of Idaho WWAMI Medical Education Program, part
of the six-campus/site collaborative University of Washington School of Medicine program serving
Washington, Wyoming, Alaska, Montana, and Idaho. The WWAMI program enables students to
complete their first two preclinical years of medical education in their home states before
transitioning to clinical training, ensuring accessibility to medical education across these regions. This
study involved first-year medical students from all six WWAMI sites (n=275), who received uniform
instructional material and exam questions. The primary aim was to evaluate the impact of the double
feature CCN (created using genAl, mnemonics, and edutainment) on exam performance and
engagement during their antiparasitic pharmacology education.

2.1. Participants

The participants included first-year medical students from six different locations or sites. All
students received the same lecture content and exam questions. The experimental group comprised
40 students (n=40) from one site (site 6) while the remaining 235 students served as the control group
across the other 5 sites.

2.2. Intervention

All students were enrolled in a 6-week infections and immunology (I&I) course during which
they received a one-hour pharmacology lecture covering material related to antiparasitic medications
(Presentation S1). This covered the pharmacology of both antimalarial medications as well as
antihelminth medications. The end of the lecture involved clinical cases where students were able to
apply knowledge from the lecture to treat malaria and helminth infected patients. The experimental
group (n=40) received the dual feature CCN, which involved watching the Alien: Parasites Within
short film (Video S1), and listening to the narration of the Wormquest CCN (Video 52), while also
answering questions relating to each case as an active learning exercise. The control groups received
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traditionally presented clinical cases which involved reading the case material on the slide (either the
lecturer or student volunteer) and then answering similar questions as the experimental group.
A suite of genAl tools were utilized in the production of the Dual Feature CCN (Figure 1).
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Figure 1. Overview of the genAl models and workflow in the production of the dual feature CCN. 1: Stable
Diffusion XL; 2: Adobe Firefly; 3. Flux.1 [dev]; 4. LivePortrait; 5. ChatGPT ol-preview; 6. Kling.ai 1.0 & 1.5; 7.
Pika.ai; 8. Udio 1.5; 9. Eleven Labs sound effects generator; 10. Eleven Labs Voice Changer.

2.3. Script Writing

For Script Writing, the initial plot and mnemonics representing drug mechanisms or adverse
effects were conceptualized. First an optimized prompt for generating CCNs was generated with
ChatGPT 4o utilizing the method of LLMs as prompt optimizers [15]. The researcher then modified
the prompt to include the general outline of the CCN plot. These elements were then input into
ChatGPT ol-preview to generate the initial script. Subsequent iterations were made until the final
version was completed. This workflow is presented in Figure 2 and the full optimized prompt can be
viewed in Methods S1.


https://doi.org/10.20944/preprints202501.1849.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 January 2025 d0i:10.20944/preprints202501.1849.v1

4 of 13

LLM
Initial Query

Please generate a detailed prompt that explains what a CCN is and how to makeone. | —— @

GPT-40
Optimized prompt

Act like a brilliant story teller and movie script writer. A Cinematic Clinical Narrative (CCN) is an educational

tool that combines clinical case studies with storytelling techniques typically seen in movies or TV shows. By .
embedding medical information within a compelling fictional storyline, CCNs help students and professionals SC”Pt
retain complex medical concepts in an engaging, memorable way... GPT o1 iteration

Figure 2. Overview of the genAl models, workflow, and prompts utilized in the production of the CCN scripts.
Only a portion of the second query is presented. The entire prompt can be viewed in Methods S1.

2.4. Art Production

In the Art Production phase, we developed both character and environment art using a
combination of advanced Al tools. Character art was initially generated using Stable Diffusion XL
within ComfyUl, employing a custom workflow provided by Muckmumpitz [16] to produce anime-
style representations of George Clooney, Rebel Wilson, and the Alien (ComfyUI S1). Post-processing
was conducted using Adobe Firefly for in-painting and out-painting the character art, ensuring visual
consistency and refinement.

For the environment art, we utilized BlackForest Labs' Flux.1 [dev] in ComfyUl to create
immersive and detailed locations that complemented the character designs (ComfyUI S2). Prompts
for Flux.1 [dev] image generation were automized with the glif Flux Prompt Enhancer [17]. This
combination of tools allowed for the creation of a visually cohesive and engaging setting for the
narrative.

2.5. Facial Animations

For Facial Animations, Live Portrait within ComfyUl was utilized. The process involved
uploading images of the characters on a green screen background, followed by recording the lines
while performing the facial expressions. These recordings were then used to transfer the facial
animations onto the Al-generated character art using a custom ComfyUI workflow provided by Jason
Stone [18] (ComfyUI S3), creating realistic and dynamic expressions and lip movements.

2.6. Voice Changer

For actor voices, Eleven Labs' voice-to-voice feature was utilized. Audio from the videos created
for facial animation using Live Portrait was extracted and uploaded to Eleven Labs. The voice-to-
voice feature then transformed the user's own voice into a different voice provided by Eleven Labs,
ensuring diverse vocal effects.

2.7. Animation and Camera Movement

For Animation and Camera Movement, Kling 1.0 and 1.5 were employed. The process involved
uploading either starting, final, or both starting and final frames. The Al was then prompted with the
desired animation or camera movements. The "draw arrows" feature in Kling 1.0 was used to indicate
the motion path, ensuring smooth and accurate transitions. For scenes involving explosions, such as
the RBC and ship explosion, Pika Al's explode functionality was utilized. Starting frames were
uploaded on a green screen, and Pika generated the exploding video, which was then composited
into the final frame. Kling 1.5's text-to-video functionality was also used to create the space scenes.
Additionally, Medimon animations incorporated into the video were not Al-generated but were
hand-done in Adobe After Effects.
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2.8. Soundtrack and Sound Effects

For the soundtrack, Udio 1.5 was used to generate various thematic audio elements. Special
attention was given to the final song, a version of "Like a G6" by Far East Movement, where the
original track was uploaded into Udio. ChatGPT 40 was used to rewrite the lyrics into mnemonic-
based lyrics about malaria infection and how G6PD deficient patients can get hemolytic anemia when
treated with the antimalarial medication primaquine (Methods S2). After iterating on the lyrics with
ChatGPT 4o, the final version along with the original song were uploaded to Udio to produce the
final version of the song with their Remix feature.

For sound effects, Eleven Labs was employed to generate audio from text prompts, which were
then integrated along with the soundtrack into the final product.

2.9. Post-Production

In the Post-Production phase, Adobe Premiere Pro was utilized to bring all the elements
together. This process involved compositing the images and video clips generated during
production, integrating the soundtrack and sound effects, and synchronizing the audio with the
animations and visual elements. Attention was paid to ensure seamless transitions and alignment of
all components. The final step was rendering the completed video. An overview of the entire
production can be viewed with Video S3.

2.10. Assessments

Students were assessed throughout the course with weekly exams (n=5) as well as a cumulative
exam at the end of the course (N=6). The educational intervention was performed before exam 5.
Students were assessed on their knowledge of antiparasitic pharmacology on two questions on Exam
5 which occurred 5 days after the intervention, and then an additional question on the final course
exam (Exam 6) which occurred 9 days after the intervention. The same exams were administered to
all students at all sites at similar times.

2.11. Data Collection

Following the final exam, students in the experimental group were invited to participate in a
survey. A total of 34 students (n=34) from the experimental group completed the Situational Interest
Survey of Multimedia (SIS-M) which is designed to assess different aspects of situational interest in
multimedia learning environments. This includes the measurement of triggered situational interest
(initial engagement with multimedia), feeling interest (perceived preference of the content), and
value interest (perceived usefulness of the content). Initially used to assess the effectiveness of
multimedia in promoting engagement and motivation in higher education and adult learning [19,20],
the SIS-M has recently been applied to medical education research [9,21], making it a suitable tool for
evaluating learner engagement in this study.

The survey included questions that asked students to consent to participate and respond to the
12-item SIS-M twice, first referencing the Dual Feature CCN and then the traditional lecture-based
cases (Table S1). The survey includes items to rank on a 1-5 scale (1=strongly disagree, 5=strongly
agree), a question asking for preference of case format, and an open-ended question asking, “Why do
you think this is your preference.”

Student exam grades and specific grades on the material-specific exam questions were recorded
to measure baseline achievement and material-specific achievement, respectively.

2.12. Data Analysis

Researchers utilized SPSS to analyze the students' grades and SIS-M survey results.
Achievement data were reported as the average exam score at each site and the average score on
material-specific exam questions for each campus. Since we did not have access to individual student
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grades, but instead the average site grades for each exam and exam question, we could not perform
statistical analysis between groups.

The SIS-M survey analysis considered multiple dimensions of situational interest: triggered
interest (Trig), maintained interest (MT), maintained-feeling (MF), and maintained-value (MV).
Given the parametric nature of the data, four paired t-tests were used to evaluate experimental group
students' interest in traditional cases and the dual feature CCN.

For the open-ended question in the SIS-M survey, thematic analysis was conducted using
ChatGPT (GPT4o, ol-mini, and o1) and Claude 3.5 Sonnet (Figure 3). This involved generating initial
codes and identifying themes [9,22]. Prompt engineering techniques used included Persona
Prompting [23,24], Zero-Shot Chain of Thought (CoT) [25], Self-Criticism [26], and Mixture-of-Agents
(MoA) [27]. The Zero-Shot Chain of Thought prompting was omitted in prompts utilizing any of the
reasoning ChatGPT ol line of models as they have built in Tree-of-Thought functionality in every
output. The workflow involved submitting the responses to the less proficient, but faster and cheaper
“amateur models” first (ChatGPT 40, ol-mini, and Claude 3.5 Sonnet), followed by having a
reasoning, more expensive “judge model” (ChatGPT ol) review and combine the outputs of the
amateur models. This was followed by the researcher combining and refining these themes for
overlap and relevancy. The workflow and prompts are presented in Figure 3.

Prompt EngineeringTechnique

Initial Query { L Persona Prompting

Act like a brilliant medical education researcher. . | am doing a study on a Cinematic Clinical Narrative (CCN) which is

an educational tool that combines clinical case studies with storytelling techniques typically seen in movies or TV

shows. By embedding medical information within a compelling fictional storyline, CCNs help medical students retain

complex medical concepts in an engaging, memorable way. The CCN in the study was a dual feature called “Alien: (
Parasites Within" and “Wormquest”, which were fictional sequels to the movies “Alien” and a mashup of “Dune” and

“Puss in Boots”, respectively. Alien: Parasites within stars George Clooney and Rebel Wilson and covers topics of

antimalarial medications. Wormquest stars two cats who are owned by the medical students who helped to put

together the CCN and covers topics of antihelminth medications. | surveyed the participants on their preference of

the CCN over traditional clinical cases presented in lecture and asked them to explain their preference. Please

perform a thematic analysis on the below participant responses marked between <response> </response>. Each

response begins with the preference of case format the student selected in parentheses.

Let's work this out in a step by step way to be sure we have the right answer.

Zero-Shot CoT (modified)

Mixture-of-Agents

<response>
Participant responses here
</response>
LLMs (
Follow Up Query
@ A\ Amateur
LLMs

GPTo1- Claude3.5

SHEO mini Sonnet

Act like a brilliant medical education researcher. | am doing a study on a Cinematic Clinical Narrative (CCN) which is
an educational tool that combines clinical case studies with storytelling techniques typically seen in movies or TV
shows. By embedding medical information within a compelling fictional storyline, CCNs help medical students retain
complex medical concepts in an engaging, memorable way. The CCN in the study was a dual feature called “Alien:
Parasites Within” and “Wormquest”, which were fictional sequels to the movies “Alien” and a mashup of “Dune” and
“Puss in Boots”, respectively. Alien: Parasites within stars George Clooney and Rebel Wilson and covers topics of
antimalarial medications. Wormquest stars two cats who are owned by the medical students who helped to put
together the CCN and covers topics of antihelminth medications. | surveyed the participants on their preference of the
CCN over traditional clinical cases presented in lecture and asked them to explain their preference. Please review the
four following thematic analysis performed by other models marked between <response> </response>, and
synthesize them into one coherent thematic analysis.

<reponse>

Amateur LLM responses here

</reponse>

Follow Up Query
| - . Researcher review,
| e - refine, and combine

Figure 3. Overview of the genAl models, workflow, and prompts utilized in the thematic analysis of the open-

ended SIS-M responses.

2.13. Ethical Considerations

This educational research was approved as exempt by the institutional review board of the
University of Idaho (21-223). Given the incorporation of references to real celebrities and the use of
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Al-generated images resembling actual individuals, legal counsel was consulted to ensure
compliance with applicable guidelines. The counsel confirmed that, within the educational context
and with the use of non-photorealistic and non-easily recognizable depictions of the individuals, this
usage was permissible. To further address potential concerns, the CCN concluded with a brief
discussion of the real-life health struggles of the referenced celebrities, utilizing only publicly
available information. Additionally, disclaimers were included at the beginning of the CCN short
film and reiterated at the conclusion of the lecture, explicitly clarifying that the celebrities were not
involved in the project. Despite these precautions, the use of Al-generated representations of real
individuals remains a legally ambiguous area, and we recommend future projects approach this
technique with careful consideration and, where possible, additional legal review.

To ensure the confidentiality of participants, the SIS-M survey was conducted anonymously. No
identifying information was collected, allowing students to provide candid feedback without
concerns about personal attribution. This approach ensured the integrity of the data while protecting
the privacy of all participants.

3. Results

3.1. Achievement

Exam grades across all sites and all exams in the course were analyzed to establish baseline
knowledge levels among students (Figure XA). The results indicated that the experimental site (Site
6) demonstrated comparable performance to that of the other sites, indicating a similar level of
knowledge of the students prior to the intervention. This baseline comparison ensures that any
observed differences in performance can be attributed to the dual-feature cinematic clinical narrative
(CCN) intervention. When examining average scores for each site on exam questions specifically
testing material covered by the dual-feature CCN, the experimental site (site 6) demonstrated
enhanced performance (Figure XB). Site 6 was the only site that scored a perfect 100% on two out of
three material-specific questions suggesting the potential effectiveness of the CCN in enhancing
understanding and retention of the covered pharmacology topics. A comparative analysis between
the average scores of the experimental site and the combined average of the other sites revealed
higher scores for the experimental site on all three material-specific questions (average increase of 8%
+ 2%), further suggesting the impact of the dual-feature CCN in improving student achievement on
targeted educational content.

100- Site 100~ S . Site
° 1 ° s o 1
= °
= 954 e 2 X 90 ® ° e 2
S © L °
[ ] o
2 90+ 3 S 80+ ° 3
o e 4 ] ' e 4
n o : c
= 85+ ' t o e o e 5 o 70- e 5
9 ¢ $ 3 2
w804 ° ° . * 6 5 60- ¢ 6
75 T T T T T 1 50 T v 1
o 1 2 3 4 5 6 0 1 2 3
Exam Question
(@) (b)

Figure 4. Achievement analysis. (a) Average exam score for each site over the 6 exams in the course. (b) Average
score for CCN-covered material for each site. Questions 1 and 2 were tested on Exam 5 and Question 3 was

tested on Exam 6 (cumulative final exam). The experimental site that received the dual feature CCN was site 6.
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3.2. Interest and Engagement

Notably, 21 out of 34 (61.76%) participants preferred the dual feature CCN, four out of 34
(11.76%) preferred the traditional clinical case, and nine out of 34 (26.47%) participants reported “no
preference” for using these learning materials.

To address the differences in situational interests between using the dual feature CCN and
traditional clinical case, four paired sample t-tests were conducted to explore the participants’
multiple dimensions of situational interest: triggered situational interest (Trig), maintained-feeling
interest (MF), maintained-value interest (MV), and maintained interest (MT). The results, presented
in Table 1, revealed a significant difference in triggered situational interest (Trig), maintained-feeling
interest (MF), and maintained interest (MT) among the 34 participants. However, the maintained-
value interest (MV) did not show a significant difference while using different cases.

The participants' average triggered situational interest (Trig) of the dual feature CCN (M=4.78,
SD=0.39) was significantly higher than the traditional clinical case (M=3.79, SD=0.99), t=-5.88, p<.001.
The 95% confidence interval for the mean difference between the two ratings was -1.33 to -0.64,
suggesting a preference for the dual feature CCN.

The results for maintained-feeling (MF) interest revealed that the participants’ interest rating of
the dual feature CCN (M=4.33, SD=0.64) was significantly greater than that of the traditional clinical
cases (M=4.02, SD=0.78), t=-2.69, p=0.011. The 95% confidence interval for the mean difference
between the two ratings was -0.54 to -0.08.

The outcomes for maintained-value (MV) interest suggested that the participants’ interest rating
of the dual feature CCN (M=4.49, SD=0.65) was not significantly different from that of the traditional
clinical cases (M=4.43, SD=0.71), t=-0.64, p=0.526. The 95% confidence interval for the mean difference
between the two ratings was -0.22 to 0.11.

The findings for maintained (MT) interest indicated that the participants’ interest rating of the
redesigned learning materials (M=4.41, SD=0.6) was significantly greater than that of the original
learning materials (M=4.23, SD=0.71), t=-2.09, p=0.045. The 95% confidence interval for the mean
difference between the two ratings was -0.36 to -0.004.

Table 1. Paired sample t-tests for triggered situational interest (Trig), maintained interest (MT), maintained
feeling (MF), and maintained value (MV).

Paired Differences t df Significance
95% Confidence Interval
Mean SD  SEM of the Difference
. Two-
Lower Upper One-Sided p Sided p

OR Trig-DF Trig -99 98 .17 -1.33 -.64 -5.89 33 <.001 <.001
OR MF-DF MF -31 67 11 -.54 -.08 -2.69 33 .006 .011
ORMV-DFEMV  -05 47 .08 -21 11 -.64 33 263 .526
ORMT-DFEMT -1.80 .50 .09 -.36 -.004 -2.09 33 .022 .045

* SD: Standard Deviation; SEM: Standard Error of the Mearn.

The thematic analysis of the open-ended survey responses in the SIS-M provided insights into
why students preferred the dual feature CCN over traditional lecture cases.

1. Engagement and Memorability: CCNs capture student interest through entertaining
storytelling and relatable characters, leading to higher engagement and enjoyment. Learners cite
outlandish plots, vivid visuals, and catchy songs as key drivers for deeper retention of complex
medical concepts.

2. Active Learning and Visual Aids: Narratives encourage students to synthesize new information
by weaving medical details into a cohesive storyline. Strong visual elements further support
comprehension, transforming abstract material (e.g., parasites) into memorable imagery.
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3. Practicality and Realism of Traditional Cases: Traditional case formats remain valuable for
their structured presentation, ease of reference, and clear clinical relevance. This straightforward
approach is often preferred for quick review and focused study sessions.

4. Preference for a Balanced Approach: Many respondents advocate blending CCNs with
traditional cases to maximize learning. This dual strategy meets a range of learning styles,
offering both entertainment-driven engagement and concise clinical clarity.

5. Potential Distractions and Overload: Some students find CCNs overstimulating, struggling to
separate essential content from the surrounding “movie” elements. Overly elaborate storytelling
can risk obscuring key information if not carefully balanced with clear learning objectives.

Overall, the findings suggest that most students appreciate the novelty and engagement of
Cinematic Clinical Narratives, citing enhanced enjoyment, memorability, and active learning.
However, a subset of learners prefers the straightforwardness and realism of traditional case studies,
especially for targeted review and test preparation. Many respondents ultimately advocate for a
balanced or blended approach, leveraging the best of both CCNs and conventional case-based
learning to maximize engagement, retention, and clinical relevance.

4. Discussion

The use of cinematic clinical narratives (CCNs) in pharmacology lectures demonstrated a
significant impact on learning outcomes when compared with traditional text-based cases. The
results showed that CCNs improved material retention, leading to higher exam scores on
antiparasitic pharmacology topics. Furthermore, student satisfaction, as assessed by the SIS-M
survey, indicated a marked preference for CCN-based learning materials. These findings suggest that
CCNss effectively reduce cognitive load by presenting contextually meaningful and memorable
content, a stark contrast to the static and often disengaging nature of traditional text-based cases.
While text-based cases remain a valuable tool for delivering large quantities of information
efficiently, the immersive and engaging narratives inherent to CCNs enhance retention and
comprehension by making complex material more approachable and enjoyable.

The increased engagement and intrinsic motivation observed among students further
underscore the value of CCNs. The SIS-M survey revealed that students found the CCNs not only
preferable but also more engaging than traditional text-based cases. By transforming challenging
pharmacology concepts into captivating, memorable experiences, CCNs foster intrinsic motivation,
encouraging students to take ownership of their education. Self-determination theory posits that
intrinsically motivated learners exhibit higher engagement and are more likely to pursue knowledge
independently [28-30]. Visual aids and mnemonics featured in the CCNs, such as likening helminth
parasites to Dune-inspired sandwormes, likely played a pivotal role in driving this engagement and
facilitating memory retention. Such creative approaches elevate the learning experience beyond rote
memorization, providing students with vivid, lasting impressions of the material.

Generative Al was instrumental in the creation of the CCNs, highlighting its advantages in
medical education. Although the precise role of Al in academia continues to evolve [31,32], genAl
has proven to be a powerful tool for developing visually engaging and contextually rich educational
materials. By streamlining the production of high-quality resources, genAl democratizes access to
engaging learning materials, enabling educators to produce personalized content rapidly [33].
Previously, creating such materials would have required significant time and effort from skilled
artists and writers, resources often unavailable to educators. GenAl bridges this gap, empowering
instructors to meet the diverse needs of their students while reducing the cognitive burden associated
with traditional learning methods. By optimizing learning objectives through personalized content,
students can focus on meaningful engagement rather than the mechanics of studying, fostering a
more equitable and accessible educational environment.

While the CCNs discussed here focused on antiparasitic pharmacology, this approach is readily
applicable to other specialties, including pathology, embryology, or other content-intensive fields
beyond medicine. Thought-provoking and enjoyable educational materials show promise in boosting
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retention and comprehension while also battling the burnout often experienced by high-performing
students who may lack access to engaging and personalized resources. By adopting innovative
strategies like CCNs, educators can better meet the needs of their students, fostering a positive and
resilient approach to learning.

4.1. Limitations

This study has several limitations that should be considered when interpreting the findings.
First, the novelty of both generative Al and cinematic case-based narratives (CCNs) in medical
education may have artificially amplified student engagement. It is plausible that the originality of
this new approach, rather than genuine interest in the material, contributed to the observed increase
in engagement. This phenomenon, often referred to as the novelty effect [34], may diminish over time
as students become more familiar with these methods. Larger, longitudinal studies are necessary to
determine whether the positive effects of CCNs and generative Al persist over the long term and
across diverse educational settings.

Second, while genAl significantly reduces the time and resources required to create engaging
educational materials, there are legitimate concerns about over-reliance on this technology.
Dependence on genAl may present challenges for educators, particularly in institutions with limited
access to technological infrastructure or where funding constraints hinder the adoption of Al-based
tools. Additionally, there is a risk that the use of generative Al could reduce the development of
creative and pedagogical skills among educators, as reliance on automated tools may discourage
innovation and hands-on material creation.

Third, the study was conducted within a single pharmacology course and focused on a specific
set of topics (antiparasitic pharmacology), which may limit the generalizability of the findings. While
CCNs demonstrated positive outcomes in this context, their effectiveness across other medical
disciplines, such as pathology or anatomy, remains to be evaluated. Further research is required to
explore the applicability of CCNs to various specialties and student populations. Furthermore, CCNs
may run the risk of making already difficult content more confusing in cases where students are not
familiar with the pop culture/entertainment franchise utilized by the CCN.

Finally, the integration of genAl in educational settings raises ethical concerns, particularly
regarding the accuracy and appropriateness of Al-generated content. While efforts were made to
ensure the quality and relevance of the materials produced for this study, the potential for errors or
biases in Al-generated content underscores the need for careful review and oversight. As generative
Al continues to evolve, guidelines and best practices for its use in medical education must be
established to mitigate these risks and ensure equitable access to its benefits.

Addressing these limitations through future research and practice will be essential to fully
realize the potential of genAl and CCNs in medical education while minimizing their drawbacks.

5. Conclusions

The integration of cinematic clinical narratives (CCNs) with genAl has demonstrated promising
potential for enhancing educational outcomes and engagement among medical students. The
observed improvements in exam performance and the clear preference for CCNs over traditional
text-based cases underscore the value of this innovative approach. By making medical education
more enjoyable and memorable, CCNs provide a scalable and equitable framework for producing
learning materials that inspire enthusiasm and engagement in high-stakes learning environments,
historically a significant challenge in medical education.

While concerns about the novelty effect and the accessibility of this approach remain valid, the
findings of this study highlight the importance of continued exploration and refinement of creative
educational tools, such as the utilization of genAl. These technologies offer unique opportunities to
address the cognitive and emotional demands of medical training, paving the way for more effective
and equitable learning experiences. As medical education evolves, prioritizing the development and
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implementation of such innovative strategies will be critical to meeting the needs of future
generations of healthcare professionals.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org, Presentation S1: Antiparasitic pharmacology lecture slides; Video S1: Alien-
Parasites Within short film; Video S2: Wormquest short film; ComfyUI S1: Anime character sheet workflow;
ComfyUI S2: Flux.1 dev workflow; ComfyUI S3: LivePortrait workflow; Methods S1: Optimized prompt for
script generation; Methods S2: ChatGPT 4o generation of the mnemonic Like a G6 song lyrics; Video S3: Making
of the Alien-Parasites Withing short film; Table S1: SIS items.
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