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Aim: To investigate the impact of the Socratic Playground for Learning system on self-efficacy, critical thinking
skills and learning experiences among healthcare professional students.

Background: The Socratic teaching method fosters critical thinking and self-reflection but depends on instructor
expertise. Generative Al enables personalized learning, though it may introduce biases and inaccuracies. The
Socratic Playground for Learning system integrates both approaches to provide personalized learning
experiences.

Design: This study employed a quasi-experimental, single-group pretest-posttest design.

Methods: This study collected data from a convenience sample of 31 students. Over the study period, participants
were asked to explore the system alongside their scheduled teaching program. Self-efficacy and critical thinking
ability were assessed before and after the exploration of the system. Additionally, participants' subjective
learning experiences were evaluated after using the system. Independent sample t-tests were conducted to
determine the significance of difference.

Results: The study included participants from six healthcare disciplines, with a mean professional experience of
5.71 =+ 3.36 years. The results indicated a significant increase in self-efficacy scores at post-test, with a effect size
of 0.57 (95 % CI [0.02, 1.12], p = 0.041), though critical thinking skills showed no statistically significant
change. At post-test, participants reported a stronger preference for the system compared with traditional
teaching methods, reflecting overall positive perceptions of its usability.

Conclusions: Integrating generative artificial intelligence with the Socratic teaching method represents a prom-
ising advancement in healthcare education. Future research could continue to explore this approach to transform
traditional educational paradigms.

1. Introduction

The Socratic teaching method, rooted in the philosophy of the
ancient Greek thinker Socrates (Dalim et al.,, 2022), emphasizes
knowledge generation through individual inquiry (Oyler and Romanelli,
2014). This approach encourages learners to ask questions, explore
ideas, challenge assumptions and construct knowledge through dialogue
(Ho et al., 2023). Its effectiveness is well-documented, particularly in
healthcare settings, where it enhances critical thinking (Makhene,
2019), self-reflection (Dinkins and Cangelosi, 2019) and the ability to

justify beliefs and examine assumptions (Ho et al., 2023). Additionally,
it facilitates knowledge acquisition through conversational learning
(Acim, 2018). However, the success of Socratic questioning relies
heavily on the teacher’s expertise in applying these techniques and a
lack of understanding of the authentic Socratic method can lead to
suboptimal learning outcomes (Dinkins and Cangelosi, 2019).
Generative Artificial Intelligence (AI) is a category of Al designed to
simulate human-like creativity and decision-making by generating new
text, images, video, audio, or code based on its training data (Pescape,
2024). In recent years, generative Al has been increasingly used in
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educational settings, ranging from kindergarten (Zhang and Tur, 2024)
to higher education (Boscardin et al., 2024). Research indicates that
generative Al has substantial potential to facilitate personalized
instructional strategies tailored to individual student needs and aspira-
tions (Boscardin et al., 2024). Additionally, it enhances learning expe-
riences by providing feedback and facilitating interactive simulations
(Al Murshidi et al., 2024). However, its use in education raises concerns,
such as generating biased or misleading information, factual inaccura-
cies and insufficient contextual understanding (Boscardin et al., 2024;
Elbanna and Armstrong, 2023). Furthermore, generative Al may chal-
lenge academic integrity and raise ethical issues (Nguyen et al., 2023).

The Socratic Playground for Learning (SPL) system integrates the
Socratic method with advanced generative Al technology, employing
GPT-4-based prompt strategies to create personalized learning experi-
ences (Zhang et al., 2024). By using sophisticated natural language
processing capabilities, the system delivers seamless multi-turn dialogue
tutoring, reducing reliance on human effort and overcoming
geographical limitations (Litman, 2016). The system guides learners
toward self-discovery through thought-provoking questions rather than
direct answers (Dalim et al., 2022), minimizing the risk of generating
inaccurate information. Through dynamic and interactive experiences,
SPL enhances the contextual relevance of learning inputs (Zhang et al.,
2024). Consequently, this integrated system shows promise in encour-
aging learners to develop their own ideas, thereby mitigating biases in
information and addressing academic integrity issues.

Healthcare professionals need a mix of knowledge, skills and
decision-making abilities along with a commitment to continuous
learning. Self-efficacy is crucial for students in healthcare fields as it has
an impact on their drive, resilience and capability to handle the de-
mands of tough training programs. A study indicated that during the
COVID-19 crisis, professionals who trust their capacity to learn new
treatments can swiftly adapt, leading to better patient outcomes
(Baluszek et al., 2023). Critical thinking is another vital skill in health-
care. It helps students tackle complex situations, organize patient in-
formation and use evidence to make decisions (Richards et al., 2020). By
encouraging logical reasoning, critical thinking enables healthcare
professionals to reach informed conclusions when faced with tough
choices based on careful analysis of facts and observations
(Papathanasiou et al., 2014).

By combining the Socratic method with generative A, the SPL sys-
tem advances dialogue-driven, personalized learning while addressing
limitations of traditional pedagogy and conventional Al tools. Through
structured, multi-turn questioning sequences that transition from broad
exploration to targeted inquiry, SPL empowers learners to construct
knowledge through guided self-discovery. This iterative process
strengthens self-efficacy by enabling incremental mastery and cultivates
critical thinking by challenging learners to articulate reasoning,
confront assumptions and refine solutions. Pilot experimental results
from essay-based tasks suggest that SPL enhances tutoring experiences,
with participants valuing its use of Al-driven Socratic dialogues to
promote critical thinking and independent learning (Zhang et al., 2024).
Notably, the integration of Socratic teaching with Al technology remains
underexplored, highlighting the novelty and potential of the SPL system.

1.1. Aim of the study

This study aims to bridge the gap by implementing and evaluating
the SPL system, an innovative Socratic method-based Al system, in the
healthcare education context.

1.2. Research hypotheses

Integrating the SPL system into healthcare education will signifi-
cantly enhance students' learning outcomes, as demonstrated by
increased self-efficacy and improved critical thinking skills.

Implementing the SPL system will lead to positive and enriching
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learning experiences for students in healthcare professions.
2. Methods
2.1. Design and participants

A single-group pre-post design was employed, with the study popu-
lation comprising 31 master’s students enrolled in the Concepts and
Technological Applications of Smart Hospitals teaching program at The
Hong Kong Polytechnic University. A convenience sampling method was
used to include all students enrolled in the program to investigate the
effects of applying the SPL system in the educational environment. Ac-
cording to previous research recommendations (Braun et al., 2020;
Magnani et al., 2017), a sample size of 20-40 participants is generally
considered appropriate for single-group pre-post studies, making the
sample size of 31 suitable for achieving the study's objectives.

2.2. Intervention

The SPL system was applied as an intervention in this study. Powered
by an advanced large language model (LLM), SPL is dialogue-based and
designed to support in-context learning through the Socratic teaching
method (Zhang et al., 2024). Fig. 1 illustrates various components of the
system's interface. As shown in the login interface (A1), users begin by
selecting their preferred system language, either using English or
choosing their native language by selecting the appropriate region and
sub-region. After logging in, users can generate their Socratic play-
ground by describing the problem they wish to solve or the topic they
want to explore, as seen in the A2 Generate the Socratic Playground
interface. Once the user selects a learning theme, such as “Welcome to
Smart Hospitals”, the learning journey begins. The system then guides
users through interactive Socratic dialogue, as shown in the theme So-
cratic dialogue interface (B), while generating related sub-themes in the
left panel for deeper exploration. As users progress, they can explore
detailed sub-topics under each sub-theme through the Socratic dialogue
interface (C), engaging in multi-turn dialogue sessions.

Before the program began, an expert panel comprising two LLM
experts and two healthcare disciplinary experts, conducted an internal
test of the SPL system. The panel identified issues such as difficulty
selecting certain languages, slow loading times when generating the
Socratic Playground and occasional failures due to limited system
concurrency. These issues were reported to the technical team, who
implemented SPL system debugging and enhancements to improve the
system’s robustness and performance. The system was optimized for
better concurrency, ensuring stable performance during peak usage
times, with the ability to handle up to 100 simultaneous users from
multiple devices.

Participants began engaging with the SPL system in Week 3 of the
teaching program, following the completion of baseline questionnaires.
Prior to this, two PhD teaching assistants from healthcare disciplines
conducted a comprehensive orientation session, introducing the SPL
system’s background, objectives and usage instructions. Structured in-
teractions with the system were scheduled during Weeks 3, 5, 7, 9 and
12 of the program in-class, while students were also encouraged to use
the system independently during their after-class study time.Throughout
the program, the teacher and teaching assistants provided ongoing
technical support to ensure a seamless learning experience.

2.3. Measurements

2.3.1. General self-efficacy scale (GSES)

General self-efficacy scale of the English version was used to assess
an individual's overall sense of perceived self-efficacy. The scale aims to
predict a person’s ability to cope with daily challenges and adapt to
various stressful life events. It consists of 10 items rated on a four-point
Likert scale (1 = Not at all true, 4 = Exactly true). The total score is
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A2: Generate the Socratic playground interface
To Generate your SPL: Describe what you want to do. You can simply describe what problem you want to solve, or anything you would like to learn. You may try
one of the examples below. Make changes to fit your need.

BEPUEEPI (PEH)
=0f (tietel=)
Fokieng (5 Ei248)

BEE (E BEEE) and enjoy the process!

By specifying what you want to learn, similar to the provided examples, SPL will generate up to 12 personalized learning environments for you. Rather than
simply offering a solution to your current problem, these environments are designed to align your question with the appropriate domain, subdomain, and key
concepts. They will help you understand these concepts through various approaches, including one-on-one tutoring, games, and discussions. Learn, explore,

BEERE (83
BE7A X425 (BET7A X714 Xihi)
. Generate Socratic Playground
~sovania (B%)
BIEE (PE BEE/AY)
#EE ()

Mowron xan (MoHron Ync)
B3 (PERRA/FEHNTHERFSITHE)

B: Theme Socratic dialogue interface

The Socratic method of teaching is a form of cooperative argumentative dialogue that stimulates critical thinking and
illuminates ideas. It involves asking and answering questions to stimulate deeper thinking and to draw out ideas and
underlying presumptions. Here's how it works: 1. **Question Posing™*: The teacher poses a thought.provoking question. 2.
*“Exploration*: The student responds, and the teacher asks further questions to explore the student's reasoning. 3.
*Clarification**: The teacher helps the student clarify their thoughts and reasoning. 4. **Reflection**: The dialogue
encourages the student to reflect on their assumptions and beliefs. Let's start with an example related to smart hospitals.

Cybersecurty *Imagine you are in a smart hospital where technology is integrated into patient care. What do you think

are some of the key technologies used in smart hospitals?*

TS

Can you name one key technology used in smart hospitals?

Greatl Those are indeed some key technologies. Let's focus on one of them. *Why do you think Al is important in smart
hospitals?* Can you explain one way Al can be used in a smart hospital?

) HO@

|Ask a question, or respond o my question

ialogue interface

5 1}

“Imagine you are in a smart hospital where various Al systems are working fogether (o improve paient care.

These systems can predict patient outcomes, assist doctors in diagnosing diseases, and even manage hospital
resources efficiently.”

BT | whet co you think Al stands for and how might it be used in a smart hospital?
You have correctly idenified that Al stands for ‘Arificial Inteligence’ and noted ts use in patient diagnosis and

R ot wic s sl Howeve, Al st hopias cn e b s K precicing ot ourresand
managing hospital resources eficienty. Your overal score s 0.5, indicaling a solid beginning but room for more

Robotcs detailed understanding

Can you think of any other ways Al might be used in a smart hospital to improve patient care o
hospital management?

L

Excellent! You have correctly identified that Al can be used to tailor medications and treatment plans based on
ﬁ individual genetic profiles and health histories, which leads to more effective care. This is a significant and advanced

use of Al in healthcare. Your overall score is now 1.0, showing a strong understanding of Al applications in smart

hospitals.

Can you think of any potential challenges or limitations that might arise when using Al in smart

hospitals?

‘
‘

[[Askca ueston, o respond tomy queston

Fig. 1. The interfaces of the Socratic Playground for Learning system

obtained by summing all items, resulting in a range from 10 to 40, with
higher scores reflecting greater self-efficacy (Schwarzer et al., 1995).
Cronbach’s a ranged from 0.82 to 0.93 in the original study and was 0.82
in the present sample.

2.3.2. Critical thinking self-assessment (CTSA)

The Critical Thinking Self-Assessment, a widely used instrument in
educational settings, was employed to evaluate students’ critical
thinking abilities (UCEN Manchester, 2024). This tool consists of seven
items, each rated on a three-point Likert scale (1 = Never, 2 = Some-
times, 3 = Always). Total scores range from 7 to 21, with higher scores
reflecting stronger critical thinking skills. In the present study, the in-
strument demonstrated a Cronbach’s a of 0.76, indicating acceptable
internal consistency.

2.3.3. Subjective learning experience

Subjective learning experience was assessed using four single-item
statements and one open-ended question. Students were asked to pro-
vide feedback on the SPL system by rating four statements on a five-
point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree) (Hsiao
et al., 2016): (1). The Socratic Playground for Learning (SPL) on “Con-
cepts and Technological Applications of Smart Hospitals” was helpful to
my learning; (2). I like the Socratic Playground for Learning (SPL) on
“Concepts and Technological Applications of Smart Hospitals” more
than conventional teaching methods; (3). The Socratic Playground for
Learning (SPL) on “Concepts and Technological Applications of Smart
Hospitals™ helped me achieve the subject learning outcomes; and (4).
The Socratic Playground for Learning (SPL) on “Concepts and Techno-
logical Applications of Smart Hospitals” helped me become a better
learner. Higher scores on these items reflected a more positive attitude
toward the SPL system and its role in enhancing the learning experience.
Additionally, students were encouraged to provide qualitative feedback

w

through an open-ended question: What are your comments about the
Socratic Learning Playground (SPL)?

2.4. Data collection

Data collection was conducted by two trained PhD teaching assis-
tants specializing in healthcare disciplines. They distributed and
collected paper-based questionnaires during teaching sessions at two
time points: Week 3 (baseline, prior to SPL implementation) and Week
12 (post-intervention). This dual-phase approach enabled a comparison
of students’ perceptions and learning outcomes, capturing potential
shifts in attitudes or skill development over time. The data collection
procedure is presented in Fig. 2.

2.5. Ethical consideration

The study received approval from the Human Subjects Ethics Com-
mittee at the Hong Kong Polytechnic University (No.
HSEARS20240906003). In Week 3, all participants were given a written
informed consent form and an information sheet outlining the study's
purpose, procedures and their rights. They were assured that their
completed questionnaires would remain anonymous and that partici-
pating in the study would not affect their evaluation results for the
subject. Participation was completely voluntary and participants could
withdraw from the study at any time during the study period.

2.6. Data analysis

Data were analyzed using the IBM SPSS version 26.0. Statistical
significance was set at p < 0.05. Descriptive statistics were used to
summarize the data based on the types and distributions of the variables,
including means and standard deviations, as well as frequencies and
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Master students from the Concepts and Technological
Applications of Smart Hospitals teaching program (n = 31)
\ y,

~

1

.

Participants who accepted to participate in the study (n=31)
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Before exploring the Socratic Playground for Learning R
system (Week 3 of the teaching program)

* General self-efficacy scale
* Critical thinking self-assessment
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Exploring the Socratic Playground for Learning system )
» Construct theme related learning scenarios
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system (Week 12 of the teaching program)

» General self-efficacy scale
* Critical thinking self-assessment
* Subjective learning experience
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Fig. 2. Data collection procedure

percentages. An independent sample t-test was conducted to compare
self-efficacy and critical thinking abilities before and after using SPL.
The effect size was calculated using Cohen’s d, with d = 0.20 considered
a small effect size, d = 0.50 a medium effect size and d = 0.80 a large
effect size (Cohen, 1988).

3. Results

Most students (46.7 %) came from the radiography health discipline.
On average, participants completed their bachelor's degree 6.6 years ago
and have accumulated 5.7 years of working experience. The detailed
characteristics of the student sample are summarized in Table 1.

A comparison of pre-test and post-test scores for self-efficacy and
critical thinking is presented in Table 2. The results demonstrated a
significant improvement in self-efficacy, with a medium effect size of
0.57 (95% CI [0.02, 1.12], p =0.041). While the improvement in
critical thinking was not statistically significant (p = 0.639), there was a
slight positive change in score from a pre-test mean of 17.00 to a post-
test mean of 17.29.

Table 1
Characteristics of the student sample.

Characteristics n (%) / Mean (SD)

Health discipline (N = 30)
Radiography

Nursing

Health Technology and Informatics

14 (46.67 %)
10 (33.33 %)
3 (10.00 %)

Occupational Therapist 1(3.33%)
Health Studies 1(3.33%)
Medicine 1(3.33%)
Years of achieving the bachelor’s degree (N = 29) 6.62 (3.98)
Years of working experience (N = 29) 5.71 (3.36)

Note: Sample size varied due to missing data.

Table 2
Comparison of mean scores on the GSES and CTSA for pre- and post-test.
Variables TO (pre, T1 (post, tvalue p Cohen’s
N =23) N=31) value d (95 % CI)
GSES, mean 27.70 29.77 (3.01) -2.101 0.041 0.57 (0.02,
(SD) (4.27) 1.12)
CTSA, mean 17.00 17.29 (2.28) -0.471 0.639 0.13 (-0.41,
(SD) (2.17) 0.67)

Notes: GSES = General Self-Efficacy Scale; CTSA = Critical Thinking Self-
Assessment; Sample size varied due to missing data.

Table 3 presents the subjective learning experience with the SPL
system, based on four single-item statements collected at post-test. All
items scored above the neutral midpoint (3.0), indicating a generally
positive perception of the system. Specifically, students found the SPL
system helpful for their learning, preferred it over conventional teaching

Table 3
Subjective learning experience at post-test (N = 31).
Items Mean
(SD)

1. The Socratic Playground for Learning (SPL) on “Concepts and 3.68
Technological Applications of Smart Hospitals” was helpful to my (0.65)
learning.

2. Tlike the Socratic Playground for Learning (SPL) on “Concepts and 3.81
Technological Applications of Smart Hospitals” more than (0.75)
conventional teaching methods.

3. The Socratic Playground for Learning (SPL) on “Concepts and 3.55

Technological Applications of Smart Hospitals” helped me achieve (0.57)
the subject learning outcomes.

4. The Socratic Playground for Learning (SPL) on “Concepts and 3.68
Technological Applications of Smart Hospitals” helped me becomea  (0.70)
better learner.
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methods and believed it contributed to achieving subject learning ob-
jectives and enhancing their learning abilities.

Students also provided qualitative feedback through an open-ended
question about the system. Most responses were positive, highlighting
the system’s engaging and useful nature and its potential to improve
critical thinking, as reflected in one comment: “The system is quite fun
and very useful, improved our critical thinking.” Suggestions for
improvement focused on usability, with a student noting, “The user
interface can be simplified to facilitate more efficient use of the SPL.”

4. Discussion

The SPL system introduces a structured, dialogue-driven application
of GPT-4 tailored for healthcare education, addressing gaps in person-
alized learning. Unlike existing GPT systems that generate tutoring
scripts without pedagogical guidance (Schmucker et al., 2023), SPL
employs iterative, context-sensitive questioning to scaffold
self-reflection and critical analysis. This approach is consistent with
recent findings that integrating the Socratic method into large language
models for teaching fosters deeper student thinking and self-discovery
through structured dialogue (Ding et al., 2024), positioning such sys-
tems as uniquely pedagogical tools.

Preliminary results demonstrate SPL’s success in improving learning
self-efficacy - a critical competency for healthcare professionals facing
complex scenarios (Klassen and Klassen, 2018; Yu et al., 2021). This
finding aligns with previous research that highlights the effectiveness of
an educational chatbot in a nursing training program, which enhances
self-efficacy by enabling interactive questioning to acquire professional
knowledge (Chang et al., 2021). The SPL system operationalizes Ban-
dura’s self-efficacy theory through adaptive prompts that break tasks
into manageable steps, coupled with formative feedback (Bandura,
1991). Additionally, the SPL system's success can be attributed to its
interactive conversational process, which deepens understanding, cor-
rects misconceptions and guides students toward their learning goals.
This approach aligns with the principles of expectation misconception
tailoring (Graesser, 2016; Graesser et al., 2001), designed to effectively
address and rectify students' misconceptions. By consistently offering
targeted prompts and feedback, the SPL system has the potential to
reinforce knowledge, improve problem-solving skills and boost confi-
dence among students. Although a moderate effect size was found, the
wide 95 % confidence interval (0.02-1.12) indicates substantial uncer-
tainty, likely due to the small sample size, response variability and
single-group pre-post design. Thus, causal conclusions about SPL’s
impact on self-efficacy should be made cautiously. These preliminary
findings highlight the need for larger, controlled studies to obtain more
reliable estimates.

Unlike findings from studies in nursing education that reported sig-
nificant gains in critical thinking using Al-based dialogue systems, our
results did not show a statistically significant improvement after using
the SPL system (Chang et al., 2022; Makhlouf et al., 2024). Although a
slight increase in critical thinking scores was observed, several factors
may account for the lack of significant change. First, the relatively small
sample size likely limited statistical power, making it difficult to detect
subtle effects. Second, the intervention consisted of only five in-class
sessions with voluntary self-practice, which may not have provided
sufficient duration or intensity to support students’ adaptive learning
and reflection, thereby limiting measurable improvements in critical
thinking. Third, the assessment tool used in this study may have lacked
sufficient sensitivity and validity to detect subtle changes in critical
thinking over a short intervention period. Future research could address
this limitation by employing well-validated instruments, such as the
California Critical Thinking Disposition Inventory or the Watson-Glaser
Critical Thinking Appraisal (Facione, 1990; Watson, 1980). Another key
distinction is the system design. The SPL system relies on the GPT-4 API
and a generalized, potentially outdated knowledge base, which may
limit its effectiveness in delivering accurate, current and context-specific
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information (OpenAl et al., 2023). This limitation is particularly rele-
vant in healthcare education, where knowledge evolves rapidly and the
need for up-to-date, evidence-based content is critical. In contrast,
teaching systems in prior studies were built on regularly updated,
domain-specific knowledge bases, allowing them to provide more rele-
vant and current educational resources tailored to their discipline
(Chang et al., 2022; Makhlouf et al., 2024). To address these challenges,
future iterations of the SPL system could integrate discipline-specific
knowledge bases or employ retrieval-augmented generation tech-
niques. These approaches combine real-time retrieval from specialized
databases with generative Al models to deliver high-quality, up-to-date
teaching materials that better support the development of critical
thinking (Lozano et al., 2024; Soong et al., 2024).

The SPL system, powered by a LLM and employing standard prompt
strategies, is designed to offer personalized, adaptive, flexible and ver-
satile dialogue to enhance educational interactions (Zhang et al., 2024).
This capability is further validated by post-intervention survey results,
which reveal that students view the SPL system as an easy-to-use and
valuable resource for achieving learning outcomes and improving their
overall educational experience. These findings are consistent with pre-
vious research that underscores the potential benefits of LLM-based
chatbot systems in intelligent education in the healthcare sector
(Abd-Alrazaq et al., 2023). Such positive feedback highlights the SPL
system's potential as a valuable tool in educational practice and suggests
that its integration into conventional healthcare education could
significantly transform medical curriculum development.

4.1. Strengths and limitations

The SPL system is a groundbreaking application of generative Al in
healthcare education. The results showed that it effectively enhances
self-efficacy and received positive user feedback, underscoring its po-
tential for scalable implementation across various educational settings.
However, this study has several limitations. First, the small sample size
of healthcare professional students may have reduced statistical power.
Second, the absence of longitudinal outcome measurements restricts the
generalizability of findings over time. Third, the quasi-experimental
single-group pre-post design limits the ability to control for confound-
ing factors and restricts causal inferences regarding the true effective-
ness of the system. Lastly, the absence of a well-established critical
thinking assessment, along with the lack of standardized qualitative data
collection and analysis procedures, may have limited the depth and rigor
of the findings.

5. Conclusion

Our preliminary evaluation indicates that the SPL system has a
positive impact on students' self-efficacy and learning experiences. The
integration of generative AI with the Socratic teaching pedagogy rep-
resents a promising step toward advancing intelligent healthcare edu-
cation. Future research should continue to explore and refine this
combination to unlock its potential for transforming traditional educa-
tional paradigms.

5.1. Recommendations

Future research should prioritize evaluating the SPL system’s effec-
tiveness through large-scale and longitudinal studies to strengthen the
generalizability and durability of findings. We recommend conducting
randomized controlled trials with adequate sample sizes to enhance
statistical power and more effectively detect the effects of the SPL sys-
tem on students’ learning self-efficacy and critical thinking abilities in
educational settings. Employing validated quantitative and qualitative
approaches will provide a robust evaluation of the system. Refining user
experience through multimodal enhancements, such as explanatory
videos and intuitive interface redesigns, could address clarity gaps and
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foster greater engagement. To establish SPL as a scalable learning
platform in healthcare education, technical improvements such as
optimized API integration and retrieval-augmented generation are
necessary to ensure response accuracy.
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