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An Analysis of Student Perceptions on Al-Utilized Flipped Learning in

Focusing on a Cell Biology Course
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Basic Medical Education:

Running title: Student Perceptions on Al-Utilized Flipped Learning in Basic Medical

Education



Abstract : To overcome the cognitive disconnection in traditional basic medical
education, this study implemented the CAT (Clinical Case, Artificial Intelligence,
Team-based Activity) flipped learning model in a 16-week Cell Biology course for 51
undergraduate Biomedical Laboratory Science students, analyzing their perceptions using
a mixed methods approach. Quantitative results revealed significantly positive
perceptions across all conceptual sub-scales (p<0.001), including metacognitive readiness,
Al cognitive scaffolding, and perceived clinical knowledge transfer. Qualitatively, students
demonstrated critical medical literacy by actively cross-checking primary literature to
mitigate Al hallucinations. However, perceived cognitive overload from weekly time
constrained presentations and competitive peer Q&A emerged as primary challenges.
Overall, students perceived that embedding generative Al within flipped learning serves
as an effective instructional alternative with the potential to facilitate a deeper learning
approach. To refine this model for future applications, pedagogical interventions such as
flexible presentation cycles, equitable Q&A rules, and behavior anchored peer
assessment rubrics must be established to manage cognitive load and foster healthy

academic interactions.

Keywords : Artificial Intelligence, Basic Medical Education, Cell Biology, Flipped Learning,

Student Perception
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Table 1. General characteristics and prior learning preferences of the study subjects (N=51)

Domain Item Classification Frequency (n) Percentage (%)
Demographics Gender Male 16 314
Female 35 68.6
Grade Sophomore (2nd year) 44 86.3
Senior (4th year, retaking) 7 137
Digital Readiness Frequency of generative Al usage Daily 18 353
Frequently (3~4 times/week) 21 41.2
Occasionally (1~2 times/week) 9 176
Rarely or never 3 5.9
Learnir;gpz:ieefre](r::r;ces & Previous experience with flipped learning Yes 41 804
No 10 19.6
Preferred learning style Exclusively prefer individual learning 22 431
Generally prefer individual learning 20 39.2
Neutral (Both equally) 8 157
Generally prefer collaborative learning 1 2.0




Table 2. Evaluation of the educational usefulness of Al-utilized flipped learning for clinical case discussion (N=51)

Items Sub-scales Mean SD t p Cronbach's o
1 Flipped learning and metacognitive readiness 421 0.58 14.898 <0.001 0.84
2 Team-based activity and co-construction of knowledge 4.08 0.62 12.440 <0.001 0.81
3 Al-assisted cognitive scaffolding and digital literacy 435 0.51 18.904 <0.001 0.88
4 Clinical case-based learning and knowledge transfer 442 0.49 20.696 <0.001 0.89
5 Academic communication and peer learning 412 0.55 14.543 <0.001 0.83
6 Comparative evaluation with traditional lecture-based education 4.38 0.53 18.595 <0.001 0.86

Note: All items were measured on a 5-point Likert scale (1. Strongly disagree to 5: Strongly agree). One-sample t-tests were conducted

with a test value of 3.0.



Table 3. Results of qualitative thematic

analysis for open-ended questions

Survey Item

Core Theme (Category)

Representative Student Statements (Excerpts)

Comparison with traditional classes

Advantages and usefulness of Al tools

Experience with Al limitations and critical
verification

Suggestions for improving the learning model

Shift toward active learning attitude and enhanced
immersion in the major

Rapid exploration of extensive information and
application to clinical cases

Recognition of Al hallucinations and execution of
multi-faceted cross-checking

Learning fatigue due to continuous weekly
presentation preparation

Intensified competition for extra points and
monopolization of speaking opportunities

"The most impressive part was the formation of an active
leaming attitude."

"I was able to study on my own in advance and then participate
in the class."

"It was very useful to be able to quickly acquire and organize
information."

"Useful in simulating actual cases."

“When information with an unknown source appeared, I directly
searched for primary literature. Through cross-checking with the
paper, I found contradictions."

"We filtered out false information by comparing answers using
multiple Al tools. Our group cross-checked twice individually."

"It was sometimes overwhelming to do so many presentations
every week. I wish the frequency was reduced."

"“The method of awarding extra points for questions created
pressure to prepare high-level questions, making the group
activity itself feel burdensome.”

“T think it is unfair that a student who previously spoke took the
opportunity again before other students even raised their hands."




