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Abstract:
This study compared the effectiveness of real clinical cases versus AI-generated cases
in speech rehabilitation professional education. Using a quasi-experimental design, 45
sophomore students majoring in rehabilitation therapy were randomly divided into
real case (n=23) and AI case (n=22) groups. The intervention lasted two weeks, with
pre-test and post-test assessments measuring students’ theoretical knowledge and
practical skills across four dimensions: diagnostic, intervention, treatment, and
comprehensive abilities. Results showed significant overall improvement in both
groups (p<0.001, d=0.92). While the real case group demonstrated greater
improvement in intervention skills (25.7% vs 14.6%), therapeutic skills (19.7% vs
8.8%), and comprehensive abilities (17.4% vs 5.7%), both groups showed comparable
performance in diagnostic skills (13.0% vs 12.0%). The findings suggest that real
cases are more effective in developing advanced professional competencies, while AI-
generated cases show promise in basic skill training. This study provides empirical
evidence for implementing a staged approach to case-based teaching in speech
rehabilitation education, combining the advantages of both real and AI-generated
cases.
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1. Introduction
In recent years, with societal advancements and increased public health needs, the

demand for speech rehabilitation services has grown rapidly [1,2]. As an essential
platform for cultivating professional speech rehabilitation talent, higher education
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institutions face dual challenges of improving education quality and innovating
teaching methodologies [3,4]. Especially in the post-pandemic era, innovative
applications of educational technology provide new avenues for reforming
professional training models [5,6]
Traditional speech rehabilitation education primarily relies on real clinical cases for

teaching [7]. While this method offers advantages such as authenticity and
contextualization [8], it has several limitations: a scarcity of high-quality teaching
resources, a lack of diversity in case types that fails to cover the breadth of teaching
content, and constraints from time, space, and ethical considerations in clinical
teaching [9]. These limitations hinder improvements in teaching effectiveness [10].
Recently, the rapid development of artificial intelligence (AI) technologies has
introduced new solutions, such as AI-generated teaching cases [11]. These systems
can quickly produce personalized teaching cases based on specific educational
objectives and adaptively recommend cases tailored to learners’ knowledge levels and
learning characteristics. This innovation presents new opportunities for reform and
innovation in speech rehabilitation education [12].
However, educators face challenges in choosing and integrating these two teaching

methods [13]. Specifically, they must address the following three core questions: how
effective are real case teaching and AI case teaching in enhancing students’
professional competencies? What differences exist between the two methods in
developing specific dimensions of professional skills [14]? How can educators select
the appropriate teaching mode based on learners’ characteristics and stages of learning?
This study adopts an experimental approach to compare and analyze the application

of real cases and AI-generated cases in speech rehabilitation education [15]. It aims to
provide empirical evidence for optimizing the selection and integration of teaching
methodologies, ultimately contributing to continuous improvements in educational
quality for speech rehabilitation programs.

2. Research Methods

2.1. Study Design and Participants
This quasi-experimental study was conducted with sophomore students majoring in

rehabilitation therapy at Zhejiang Oriental Vocational and Technical College. Using
cluster sampling, 52 students were initially recruited, and 45 valid datasets were
ultimately collected (completion rate: 86.5%). All participants voluntarily participated
and signed informed consent forms. The study was approved by the Ethics Committee
of Zhejiang Oriental Vocational and Technical College. Participants were randomly
divided into two groups: a real case group (n=23) and an AI case group (n=22).

2.2. Teaching Intervention
The teaching intervention spanned two weeks, comprising two class sessions per

week. During the first week, participants attended theoretical lectures and engaged in
clinical skills practice, which was accompanied by a pre-test to establish baseline
knowledge and competencies. In the second week, case-based teaching sessions were
conducted, culminating in a post-test to measure the effectiveness of the intervention.
Both groups were instructed by the same teacher, an experienced speech rehabilitation
professional with six years of clinical expertise, to eliminate teacher-related variability
as a confounding factor.
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The real case group participated in learning activities based on authentic clinical
cases. These sessions utilized group-based simulations and structured discussions,
where participants analyzed and deliberated on one representative clinical scenario. In
parallel, the AI case group engaged with AI-generated teaching cases designed to
follow the same group learning framework. The content and difficulty levels of these
AI-generated cases were carefully aligned with those used in the real case group to
ensure consistency.
The AI-generated cases were developed using ChatGPT-4 (OpenAI) through a

rigorous, systematic process consisting of three key steps. First, detailed prompts were
designed based on course learning objectives and real clinical case templates16. These
prompts defined essential elements, such as patient demographics, presenting
symptoms, diagnostic findings, and proposed intervention plans. Second, the
generated cases underwent a thorough review by three certified speech therapists
(each with an average of six years of clinical experience) to ensure clinical relevance,
accuracy, and educational value. Finally, iterative refinement was conducted to adjust
the complexity and scope of the AI-generated cases to match the real cases utilized in
the control group.
In total, a single representative AI-generated case was developed, covering a range

of speech disorder categories, including articulation, fluency, voice, and language
domains. To further validate the educational effectiveness of the AI-generated case,
its difficulty level was calibrated through pilot testing with senior students who were
not part of the primary study.

2.3. Evaluation Tools
The evaluation tools consisted of a standardized assessment and a structured

questionnaire. The standardized assessment was developed through a systematic
process of expert consultation and refinement. Based on the core competency model
for speech rehabilitation, the assessment tool was created to measure students’
theoretical knowledge through a series of multiple-choice questions, which were
drawn from the official guidance books for the China Rehabilitation Therapy
Qualification Exam. These questions were designed to evaluate students’
understanding of key concepts and principles in speech rehabilitation. The assessment
was further refined through expert review and pilot testing with students who were not
part of the main study.
The tool integrated both theoretical and practical components, focusing on key

areas such as diagnostic skills, intervention planning, therapeutic techniques, and
comprehensive problem-solving. These skills were measured using case-based
scenarios and practical demonstrations to assess students’ ability to apply theoretical
knowledge in clinical contexts.
In addition to the standardized assessment, a structured questionnaire was

developed to capture students’ learning experiences. The questionnaire, based on a 5-
point Likert scale, gathered insights on students’ satisfaction with the teaching
methods, their level of engagement, and their perceptions of the effectiveness of case-
based teaching. This provided valuable qualitative data that enriched the overall
evaluation of the teaching methods.

2.4. Data Analysis
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Paired sample t-tests analyzed pre- and post-test score changes within groups, while
independent sample t-tests compared between-group differences. Effect sizes
(Cohen’s d) were calculated to evaluate the magnitude of teaching effectiveness.
Statistical analyses were performed using R software, with a significance level set at
α=0.05. Open-ended responses from the questionnaires were thematically coded and
analyzed using content analysis to gain deeper insights into students’ perceptions and
suggestions regarding the two teaching methods.

2.5. Quality Control
To ensure objectivity and reliability, assessments were independently scored by two

experienced instructors. Data from participants who did not complete all evaluations
(pre-test, post-test, and questionnaire) were excluded. Double data entry methods
were used during data processing to ensure accuracy.

3. Results

3.1. Sample Characteristics
This study initially recruited 52 sophomore students majoring in rehabilitation

therapy at Zhejiang Oriental Vocational and Technical College. After data cleaning,
45 complete datasets were collected, with a response rate of 86.5%. Participants were
randomly assigned into two groups: a real case group (n=23) and an AI case group
(n=22).

3.2. Overall Teaching Effectiveness
At the pre-test stage, the average score of all participants was 71.75 (SD=15.36),

indicating variability in baseline knowledge and skills. After the intervention, the
post-test average score rose to 88.51 (SD=15.97), with a mean improvement of 16.76
points. Paired sample t-test analysis revealed a statistically significant improvement in
performance (t(44)=6.16, p<0.001, Cohen’s d=0.92), demonstrating a large effect size
for the teaching intervention.

3.3. Group-Based Comparative Analysis

3.3.1. Real Case Group
The real case group had a pre-test average score of 64.86 (SD=8.07) and a post-test

average score of 85.74 (SD=16.86), with a mean improvement of 20.89 points. Paired
sample t-test results confirmed this improvement as statistically significant
(t(22)=6.02, p<0.001, Cohen’s d=1.26), indicating a large effect size.

3.3.2. AI Case Group
The AI case group achieved a pre-test average score of 78.95 (SD=17.88) and a

post-test average score of 91.40 (SD=14.82), with a mean improvement of 12.45
points. Paired sample t-test results also indicated statistically significant progress
(t(21)=3.04, p=0.006, Cohen’s d=0.65), reflecting a moderate effect size.

3.3.3. Between-Group Comparison
Comparative analysis (Table 1) revealed that the AI case group had a higher

baseline pre-test score compared to the real case group. However, the real case group
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exhibited a significantly larger improvement margin (20.89 vs. 12.45 points). Both
groups demonstrated statistically significant gains (p<0.01), but the effect size for the
real case group (d=1.26) was notably larger than that of the AI case group (d=0.65).

Table 1. Group Performance Improvement(Pre-Test vs.Post-Test).

Group Pre-test
Average(SD)

Post-test
Average(SD)

Improvement(Points)Effect
Size(Cohen’s d) P-value

Real Case
Group 64.86(8.07) 85.74(16.86) 20.89 1.26 P<0.001

AI case
Group 78.95(17.88) 91.40(14.82) 12.45 0.65 P=0.006

3.4. Dimension-Specific Skill Analysis

3.4.1. Diagnostic Skills
The real case group demonstrated a 13.0% improvement in diagnostic skills

(t(22)=3.58, p<0.01, Cohen’s d=0.75). Similarly, the AI case group showed a 12.0%
improvement (t(21)=2.25, p<0.05, Cohen’s d=0.48). The between-group difference
(0.010) indicated comparable performance in this dimension (Table 2, Figure 1).

Table 2. Group-Based Improvements Across Skill Dimensions.

Skill Dimension Group Improvement(%) Effect Size (Cohen’s
d)

P-
value

Diagnostic Skills Real Case Group 13 0.75 <0.01
AI Case Group 12 0.48 <0.05

Intervention Skills Real Case Group 25.7 1.28 <0.001
AI Case Group 14.6 0.69 <0.01

Therapeutic Skills Real Case Group 19.7 0.81 <0.01
AI Case Group 8.8 0.43 0.058

Comprehensive
Skills

Real Case Group 17.4 1.1 <0.058
AI Case Group 5.7 0.43 0.057

Figure 1. Skill improvement by group.

3.4.2. Intervention Skills
The real case group achieved a 25.7% improvement in intervention skills

(t(22)=6.15, p<0.001, Cohen’s d=1.28), significantly outperforming the AI case
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group’s 14.6% improvement (t(21)=3.24, p<0.01, Cohen’s d=0.69). The between-
group difference (0.110) highlighted the superior effectiveness of real cases in this
area.

3.4.3. Therapeutic Skills
The real case group recorded a 19.7% improvement in therapeutic skills (t(22)=3.89,

p<0.001, Cohen’s d=0.81), compared to the AI case group’s 8.8% improvement
(t(21)=2.00, p=0.058, Cohen’s d=0.43). The between-group difference (0.109) further
underscored the real case group’s advantage.

3.4.4. Comprehensive Skills
In comprehensive skills, the real case group showed a 17.4% improvement

(t(22)=5.25, p<0.001, Cohen’s d=1.10), whereas the AI case group demonstrated a
5.7% improvement (t(21)=2.02, p=0.057, Cohen’s d=0.43). The between-group
difference (0.117) revealed the real case group’s significant superiority in fostering
advanced problem-solving abilities.

3.5. Student Feedback and Subjective Evaluation
Survey results provided insights into students’ perceptions of the two teaching

methods. In terms of case format preferences, 71.1% of students preferred text and
image-based cases, 84.4% favored audio-visual materials, and 77.8% supported
scenario-based simulations. Additionally, 75.6% of students expressed a preference
for completing case exercises during class (Figure 2).

Figure 2 .Comparison of pre-test and post-test.

Regarding skill development (Figure 3), 88.9% of students reported improvements
in self-directed learning and critical thinking abilities. Furthermore, 73.3% observed
an enhancement in innovation skills, 75.6% noted improved verbal communication,
and 91.1% recognized significant growth in teamwork abilities. However, 42.2% of
students expressed dissatisfaction with the time allocated for simulated case exercises,
indicating a need for adjustments in future interventions.
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Figure 3. Skill-specific performance improvements across different dimension.

4. Discussion

4.1. Theoretical Explanation of Differences in Teaching Effectiveness
Our findings demonstrate that the real case group achieved significantly greater

improvements in advanced skills compared to the AI case group, with particularly
notable differences in intervention skills (25.7% vs. 14.6%), therapeutic skills (19.7%
vs. 8.8%), and comprehensive skills (17.4% vs. 5.7%). This aligns with situated
cognition theory [17], which emphasizes the importance of authentic learning contexts.
The large effect size (d=1.26) in the real case group further validates the effectiveness
of this immersive learning approach in developing advanced professional
competencies [18].
Interestingly, both groups showed comparable improvements in diagnostic skills

(real case: 13.0%, AI case: 12.0%, difference: 0.010). This finding supports the
effectiveness of AI-generated cases in developing foundational skills through
standardized and repeatable learning experiences [19], consistent with precision
teaching principles [20].

4.2. Integration of Quantitative and Qualitative Findings
The quantitative results are substantially enriched by student feedback data, offering

deeper insights into the learning experience. Student survey responses revealed strong
preferences for diverse case formats, with 84.4% favoring audio-visual materials and
77.8% supporting scenario-based simulations. This preference for multi-modal
learning aligns with the higher performance improvements observed in the real case
group, where students engaged with cases through multiple sensory channels [21].
The high percentage of students reporting improvements in self-directed learning

and critical thinking (88.9%) corresponds with the quantitative improvements in
comprehensive skills. Notably, 91.1% of students perceived enhanced teamwork
abilities, suggesting that the collaborative aspects of case-based learning contribute
significantly to skill development [22]. The finding that 42.2% of students felt
insufficient time was allocated for case exercises, combined with 75.6% preferring in-
class case completion, provides important context for understanding the learning
process. This feedback might explain some of the variation in skill improvement rates
and suggests the need for optimized time management in case-based teaching [23].

4.3. Comparison with Existing Research
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Our findings align with and extend prior research in medical education and AI-
assisted teaching while addressing notable gaps in the literature. Prior studies have
established the effectiveness of traditional case-based learning in improving clinical
reasoning skills [24], as well as the utility of AI-generated cases in foundational
knowledge acquisition [16]. However, most existing research focuses on generalized
learning outcomes, leaving the comparative impact of these methods across specific
skill dimensions largely unexplored. Our study uniquely contributes by revealing
these differential effects, demonstrating that AI cases are particularly effective in
developing foundational diagnostic abilities, while real cases excel in fostering
advanced therapeutic skills.
The unique demands of speech rehabilitation education present distinct challenges

compared to general medical education. Unlike nursing or general medical education,
where simulated cases often achieve comparable outcomes to real cases, speech
rehabilitation requires complex contextualization and authentic patient interactions.
Our findings support this distinction, with the real case group achieving significantly
higher gains in advanced skills (Cohen’s d=1.26). This contrasts with previous studies
in nursing education that found no significant differences between real and simulated
cases [25], highlighting the importance of authentic clinical experiences in specialized,
interaction-intensive disciplines.
Furthermore, our research addresses the understudied relationship between learning

preferences and performance outcomes. While previous studies have documented
student preferences for multimodal learning formats [26], few have examined how
these preferences translate into measurable skill development. Our findings
demonstrate that engaging multiple sensory channels through real case teaching not
only aligns with student preferences (84.4% favoring audio-visual formats) but also
correlates with significant performance improvements. These results extend beyond
existing research by providing empirical evidence for the effectiveness of multimodal
learning approaches in speech rehabilitation education.
To further enhance the adaptability and effectiveness of AI-generated cases, future

implementations can explore the integration of multiple AI tools to produce multi-
sensory teaching materials tailored to diverse student needs. For instance, natural
language processing (NLP) models like ChatGPT can generate detailed textual cases,
while image-generation models such as DALL·E can create realistic visual scenarios
[27], and text-to-speech (TTS) systems can provide auditory simulations [28,29,30].
This multi-modal approach could offer students a richer and more immersive learning
experience, engaging multiple senses to improve comprehension and retention. By
combining these AI technologies, educators can design cases that simulate real-world
clinical environments more effectively, addressing a wider range of learning
preferences and accommodating students with varying cognitive and perceptual
strengths.
These findings contribute new insights into the differential impacts of teaching

methodologies, particularly within specialized educational contexts. By revealing the
complementary strengths of AI-generated and real cases across different skill
dimensions, our study provides a foundation for developing integrated teaching
approaches that optimize learning outcomes in speech rehabilitation education.

4.4. Implications for Teaching Practice
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Educators should adopt a structured and progressive approach to case-based
teaching. In the early stages, AI-generated cases can effectively support the
development of foundational skills, as seen in the comparable improvements in
diagnostic abilities across groups. As students advance, real clinical cases become
crucial for cultivating advanced competencies, with the real case group showing
significantly larger gains in intervention, therapeutic, and comprehensive skills.
Teaching strategies should focus on leveraging multimodal delivery formats to

enrich learning experiences. The findings demonstrate a clear preference among
students for varied case presentation methods, with 84.4% favoring audio-visual
materials and 71.1% preferring text and image-based formats. By integrating
multimedia resources, interactive simulations, and hands-on demonstrations into case
studies, educators can create a more engaging and effective learning environment.
Adequate time for hands-on practice is another critical factor in optimizing

educational outcomes. With 42.2% of students reporting insufficient practice time, it
is essential to extend practical sessions, incorporate routine skill-building exercises,
and establish a balanced ratio between theoretical instruction and practical training.
Offering supervised practice opportunities outside regular class hours can further
reinforce skill development through direct application and experiential learning.

4.5. Study Limitations
Several limitations of this study should be noted. First, while our experimental

study was conducted with sophomore students in rehabilitation therapy, the relatively
small sample size (n=45) and selection from a single institution may affect the
generalizability of our findings to broader educational contexts. Second, the baseline
differences between the two groups may have influenced the observed variations in
score improvement. Specifically, the AI case group exhibited a higher baseline
performance compared to the real case group, which likely contributed to the
differences in their improvement margins. This discrepancy could, in part, be
explained by the ceiling effect [31], where participants with higher initial scores have
less potential for measurable improvement, limiting the observable impact of the
intervention.
Thirdly, although we observed significant improvements in both teaching methods

during the two-week intervention period, this timeframe may be insufficient to
evaluate the long-term retention of knowledge and skills, particularly for complex
professional competencies in speech rehabilitation. Fourth, despite employing a
mixed-methods approach that combined quantitative assessments with student
feedback, our qualitative data collection could have been more comprehensive.
Additional methodological approaches, such as semi-structured interviews with
students and instructors, classroom observations, and longitudinal follow-up
assessments, would have provided deeper insights into the learning processes and
outcomes. Furthermore, the study did not control for potential confounding variables
such as students’ prior exposure to clinical cases or their individual learning
preferences, which might have influenced the results.

4.6. Future Research Directions
Future research should expand sample size and institutional diversity to enhance

generalizability and conduct longitudinal studies to assess sustained learning
outcomes. Development of hybrid teaching models that integrate both case types is
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essential, particularly considering the strong student preference for varied learning
formats. Additionally, investigation into the relationship between perceived skill
improvement and objective performance measures would provide valuable insights.
Further research should also explore the optimal balance between in-class practice
time and other learning activities, given the significant student feedback regarding
time allocation.

5. Conclusions
This study employed an experimental design to compare the effectiveness of real

case teaching and AI-generated case teaching in speech rehabilitation education. The
findings reveal that case-based teaching methods significantly enhanced students’
professional competencies. While the AI case group exhibited a higher baseline
performance, the real case group demonstrated greater improvement, particularly in
advanced skills such as intervention, therapeutic, and comprehensive application
abilities. Both methods were equally effective in fostering foundational diagnostic
skills.
The results suggest adopting a phased approach to case-based teaching. AI-

generated cases can be utilized to build foundational skills in early learning stages,
while real cases are better suited for developing advanced competencies and higher-
order thinking. Balancing group collaboration and individual learning, along with
allocating sufficient time for practical exercises, is crucial to maximizing teaching
effectiveness and fostering student engagement.
Despite these promising findings, limitations such as the small sample size, short

intervention duration, and focus on cognitive outcomes highlight the need for further
research. Future studies should explore hybrid teaching models that integrate real and
AI-generated cases, creating adaptive and authentic learning environments.
Expanding evaluation frameworks to include affective outcomes, such as motivation
and self-efficacy, would also provide a more comprehensive understanding of case-
based teaching.
In conclusion, this study provides evidence for the complementary benefits of real

and AI-generated cases in speech rehabilitation education. Leveraging the strengths of
both methods can enhance professional training and drive continuous improvements
in teaching practices.
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