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This study aimed to determine the validity and effectiveness of an expert system-
based chatbot as a learning medium for improving students' learning outcomes
in kebaya garment analysis at a vocational high school. A quasi-experimental
study employing a nonequivalent control group pretest—posttest design was
conducted with 60 Grade XI Fashion Design students, divided equally into
experimental and control groups. Data were collected using expert validation
sheets, cognitive achievement tests, and perception questionnaires, and
analyzed using Aiken's V, classical mastery, Normalized Gain (N-Gain), and an
Independent Samples t-test. The chatbot demonstrated good validity (Aiken's V
= 0.84). The experimental group achieved 100% classical mastery, a moderate
N-Gain (0.57), and significantly higher posttest scores than the control group (p
< 0.001). Teachers and students also reported positive perceptions (87.27% and

86.20%, respectively). The expert system-based chatbot is a valid and effective
instructional medium that enhances learning outcomes and supports
independent learning in vocational fashion education.
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Introduction

The integration of digital technology and artificial intelligence (AI) into vocational education has created new
opportunities to enhance higher-order thinking, procedural competence, and competencies required by modern
industries (Covvey et al., 2023; Wang, 2025). In vocational fashion education, students must master garment
construction while developing visual-spatial reasoning to analyze body measurements, patterns, aesthetics, and
cultural characteristics. These competencies are particularly demanding in kebaya garment analysis because they
require the integration of procedural and conceptual knowledge. However, conventional teacher-centered
instruction and printed learning materials often provide limited individualized guidance, making it difficult for
students to overcome procedural and visual-spatial learning challenges (Maula et al., 2025; Yusro et al., 2024).

Acrtificial intelligence has introduced intelligent tutoring systems, expert systems, and educational chatbots
that provide adaptive instruction, immediate feedback, and personalized learning experiences (M. G. Munro et
al., 2022b). Previous studies have shown that chatbots improve learning motivation, self-regulated learning,
conceptual understanding, and academic achievement (Juliantika et al., 2026; Rosyanto et al., 2025).
Nevertheless, most existing chatbots function as general conversational assistants without integrating structured
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expert knowledge, limiting their ability to provide systematic procedural guidance required in vocational subjects
such as kebaya garment analysis (Rakhmawati, 2025; Setyaningsih et al., 2025).

Preliminary observations at SMKN 3 Pekanbaru revealed that 55.6% of Grade XI Fashion Design students
failed to meet the minimum competency standard in kebaya garment analysis. Classroom learning remained
teacher-centered, with limited opportunities for individualized guidance, causing difficulties in identifying
garment characteristics, interpreting patterns, and applying procedural knowledge independently. These findings
indicate the need for an intelligent learning system capable of providing continuous and adaptive instructional
support.

To address these challenges, this study develops an expert system-based chatbot for kebaya garment analysis
in vocational education (Bakar et al., 2024; Kurnaedi, 2025). Unlike generative chatbot applications, the
proposed system integrates a rule-based knowledge base, inference engine, and natural language interaction to
deliver accurate, consistent, and pedagogically guided responses (M. G. Munro et al., 2022a; Palma & Cabello-
Avilez, 2025). The chatbot diagnoses procedural errors, provides immediate feedback, and guides students
through structured analytical processes, representing a novel application of expert knowledge representation in
vocational fashion learning (Ahn et al., 2023; Shima et al., 2025).

Accordingly, this study evaluates the validity and instructional effectiveness of the proposed chatbot in
improving students' learning outcomes in kebaya garment analysis. The study examines expert validity, learning
achievement, classical mastery, normalized gain, and user perceptions to determine its educational effectiveness.
The findings are expected to extend the application of expert system-based intelligent tutoring in vocational
education while providing an evidence-based model for adaptive and personalized learning in fashion education.

Method

This study employed a quantitative quasi-experimental approach using a nonequivalent control group pretest—
posttest design to evaluate the effectiveness of an expert system-based chatbot in improving students' learning
outcomes in kebaya garment analysis. The research was conducted during the second semester of the 2025/2026
academic year at SMKN 3 Pekanbaru, Indonesia. Participants consisted of 60 Grade XI Fashion Design
students selected using intact class sampling and assigned into an experimental group (n = 30) and a control
group (n = 30). The experimental group learned using the chatbot-based expert system, whereas the control
group received conventional instruction through printed learning modules. Baseline equivalence between groups
was examined using pretest scores before the intervention, followed by equivalent posttests to measure changes
in cognitive achievement.

The chatbot was developed as a rule-based expert system integrating a knowledge base, inference engine,
and web-based conversational interface for kebaya garment analysis. The knowledge base was constructed from
expert knowledge and procedural learning materials, while inference rules were designed to provide step-by-step
guidance and corrective feedback. The learning media were validated by two subject-matter experts and two
instructional media experts using Aiken's V to evaluate content accuracy, interface design, usability, and
pedagogical quality. Students' cognitive achievement was measured using a 20-item multiple-choice test
developed from the learning objectives of kebaya garment analysis. Instrument testing confirmed acceptable
item validity, moderate difficulty and discrimination indices, and good reliability (Cronbach's a = 0.77). Teacher
and student perceptions were collected using a five-point Likert-scale questionnaire.

Data were analyzed using IBM SPSS Statistics version 26. Descriptive statistics summarized students'
learning outcomes before and after the intervention, while learning effectiveness was evaluated through classical
mastery and Normalized Gain (N-Gain). Prior to hypothesis testing, data were examined for normality using
the Shapiro—Wilk test and homogeneity using Levene's test. Differences in posttest achievement between groups
were analyzed using an Independent Samples t-test at a significance level of 0.05, and the magnitude of the
treatment effect was interpreted using Cohen's d to provide a more comprehensive evaluation of the chatbot's
instructional effectiveness.

Results and Discussions

This study evaluated the validity and instructional effectiveness of an expert system-based chatbot designed to
support learning in kebaya garment analysis. The findings are organized into five sections, including expert
validation, descriptive learning outcomes, learning effectiveness, statistical assumption and hypothesis testing,
and user perceptions. Together, these findings provide comprehensive evidence regarding the feasibility and
effectiveness of the chatbot as an intelligent learning assistant in vocational fashion education.
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Table 1. Expert Validation Results

Evaluation Aspect Indicator Result Category
Content and Media Validation Aiken's V 0.84 Valid

The expert evaluation demonstrated that the chatbot-based learning media achieved an overall Aiken's V
coefficient of 0.84, indicating satisfactory content validity and instructional quality. This result confirms that the
developed expert system fulfilled the required standards for implementation in vocational learning and was
considered suitable for classroom use.

Table 2. Comparison of Learning Outcomes Between Experimental and Control Groups

Variable Experimental (n=30) Control (n=30)
Pretest Mean * SD 77.00 = 6.51 76.17 £ 6.65
Posttest Mean + SD 90.17 £ 4.82 78.17 £5.00
Minimum-Maximum (Pretest) 60-85 60-85
Minimum—Maximum (Posttest) 85-100 70-85

Both groups demonstrated comparable baseline achievement before the intervention, with mean pretest
scores of 77.00 and 76.17 for the experimental and control groups, respectively. Following the intervention,
students who learned using the chatbot exhibited substantially higher achievement, reaching a mean posttest
score 0of 90.17, whereas the control group improved only slightly to 78.17. The lower standard deviation observed
in the experimental group also indicates more consistent learning performance after using the chatbot-assisted
instruction.

Table 3. Learning Effectiveness Based on Classical Mastery and Normalized Gain

Indicator Experimental Control
Classical Mastery (Pretest) 66.7% 56.7%
Classical Mastery (Posttest) 100.0% 66.7%

N-Gain 0.57 0.30
Gain Category Moderate Low

The effectiveness analysis demonstrated clear differences between instructional approaches. Classical
mastery in the experimental group increased from 66.7% to 100%, indicating that all students successfully
achieved the minimum competency criterion after learning with the chatbot. In contrast, the control group
improved only from 56.7% to 66.7%. Similarly, the experimental group achieved a moderate N-Gain (0.57),
whereas the control group remained in the low improvement category (0.30), confirming greater learning
improvement among students supported by the chatbot.

To provide a concise visual comparison of post-intervention learning achievement, Figure 1 presents the
classical learning mastery rates of the experimental and control groups using a connected Cleveland dot plot.
This visualization highlights the substantial difference in mastery achievement between students receiving
chatbot-assisted instruction and those receiving conventional instruction.
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Figure 1. Classical Learning Mastery in the Experimental and Control Groups
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Table 4. Results of Statistical Assumption Tests and Hypothesis Testing

Test Result Decision
Normality Test (Shapiro—Wilk) p>0.05 Normal distribution
Homogeneity Test (Levene) p =0.590 Homogeneous variance
Independent Samples t-Test t=10.141; df = 58 Significant difference
Significance p <0.001 H, accepted

The statistical assumption tests confirmed that the dataset satisfied the requirements for parametric analysis.
All variables were normally distributed and exhibited homogeneous variances across groups. The Independent
Samples t-test further revealed a statistically significant difference between the experimental and control groups
(t = 10.141, p < 0.001), supporting the effectiveness of the chatbot-based expert system in improving students'
learning outcomes.

Table 5. User Perceptions of the Chatbot-Based Learning System

Respondent Effectiveness (%) Category
Teacher 87.27 Effective
Students 86.20 Effective

The perception survey revealed highly positive responses from both teachers and students regarding the
chatbot-based learning system. Teachers reported an effectiveness score of 87.27%, highlighting the system's
usability, accessibility, and instructional efficiency. Students similarly rated the chatbot highly (86.20%),
indicating that it effectively supported conceptual understanding, independent learning, and problem-solving
activities. The consistency of both evaluations reinforces the practical applicability of the developed expert
system in vocational fashion education.

The expert validation result (Aiken's V = 0.84) indicates that the developed chatbot possesses adequate
content accuracy, instructional design, usability, and technological feasibility for vocational learning. Unlike
conventional learning media, the chatbot embeds expert knowledge into a rule-based inference mechanism,
enabling students to receive structured procedural guidance during kebaya garment analysis. This characteristic
is particularly important because the subject requires sequential reasoning involving body measurements,
garment proportions, pattern construction, and cultural design interpretation. The findings reinforce previous
studies showing that Al-assisted learning systems become more effective when instructional knowledge is
systematically represented within expert systems rather than functioning solely as conversational tools (Ahn et
al., 2023; Shima et al., 2025). Therefore, the validity results confirm not only the technical quality of the media
but also its suitability for supporting procedural learning in vocational fashion education.

The experimental group achieved substantially higher learning outcomes than the control group, with
posttest scores increasing from 77.00 to 90.17 compared with 76.17 to 78.17 in conventional instruction. This
improvement suggests that immediate feedback, structured explanations, and adaptive guidance enabled
students to understand complex analytical procedures more effectively. The experimental class also achieved
complete classical mastery (100%) and a moderate N-Gain (0.57), whereas the control group reached only 66.7%
mastery with a low N-Gain (0.30). Although the gain remained in the moderate category, this finding is
reasonable because kebaya garment analysis requires complex procedural and visual-spatial reasoning that
generally develops progressively rather than instantly. These results support Cognitive Load Theory, which
explains that adaptive instructional support facilitates the processing of complex information while reducing
unnecessary cognitive burden (Ahmad et al., 2026; Wieczorek et al., 2026). Similar findings have been reported
in Al-supported learning environments employing conversational agents and intelligent tutoring systems to
improve conceptual understanding through personalized guidance and repeated practice (Alvarez et al., 2023;
M. Munro et al., 2023; M. G. Munro et al., 2022c; Burvenich et al., 2023; Moreland-Head et al., 2026).

The inferential analysis further demonstrated that the chatbot produced a statistically significant
improvement in learning outcomes (t = 10.141, p < 0.001), indicating that the observed differences were
attributable to the instructional intervention rather than random variation. Compared with previous studies that
generally reported improvements in motivation, engagement, or overall academic performance, the present
study provides stronger empirical evidence by demonstrating significant gains in a vocational subject requiring
procedural and visual-spatial competencies. This finding suggests that integrating a rule-based expert system
with conversational interaction offers greater instructional value than conventional chatbot applications that
primarily deliver generalized responses. Consequently, the developed chatbot functions as an intelligent learning
facilitator capable of supporting higher-order thinking and procedural reasoning in vocational fashion education
(Gosavi et al., 2024; Yu et al., 2025; Yuniati et al., 2025).
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Positive evaluations from teachers (87.27%) and students (86.20%) indicate that the chatbot was perceived
as useful, accessible, and supportive of independent learning. Teachers particularly benefited from the chatbot's
ability to provide consistent procedural explanations, whereas students valued the immediate feedback and
individualized assistance that facilitated conceptual understanding and problem solving. These findings are
consistent with the Technology Acceptance Model, which emphasizes that perceived usefulness and perceived
ease of use are fundamental determinants of technology adoption in educational settings (Gowri, 2025; M. G.
Munro et al., 2023; Park et al., 2022). Similar conclusions have also been reported by recent studies highlighting
that positive user acceptance is essential for sustaining the implementation of Al-based learning technologies in
formal education (Abarkan et al., 2022; Jena et al., 2026; Liu et al., 2025).

This study contributes to vocational education by demonstrating that integrating a rule-based expert system
with conversational AI provides structured instructional support for learning activities requiring procedural
reasoning and visual-spatial analysis. Unlike conventional chatbot applications that primarily generate
conversational responses, the proposed system utilizes explicit expert knowledge to guide students through
systematic analytical processes, representing its principal contribution to vocational fashion education (Fu et al.,
2023; Krutphong et al., 2023). Nevertheless, this study was limited to one vocational school and focused only
on kebaya garment analysis; therefore, the findings should be interpreted within this context. Future studies
should evaluate the chatbot across different vocational subjects, larger participant populations, and longer
intervention periods to examine its broader effectiveness and long-term educational impact.

Conclusions

This study concludes that the expert system-based chatbot is a valid and effective learning medium for improving
students' learning outcomes in kebaya garment analysis at vocational high schools. The media demonstrated
satisfactory validity based on expert evaluation and significantly enhanced students' cognitive achievement, as
evidenced by higher posttest scores, complete classical learning mastery, a moderate Normalized Gain, and
statistically significant differences compared with conventional instruction. Furthermore, positive perceptions
from both teachers and students indicate that the chatbot effectively supports independent learning, conceptual
understanding, and problem-solving during the learning process. These findings suggest that integrating rule-
based expert systems into vocational education provides an innovative and practical instructional approach for
facilitating adaptive, personalized, and technology-enhanced learning, particularly in subjects requiring
procedural and visual-spatial competencies.

References

Abarkan, F. Z., Wijen, A. M. A., van Eijden, R. M. G, Struijs, F., Dennis, P., Ritskes-Hoitinga, M., & Visseren-
Hamakers, I. (2022). Identifying Key Factors for Accelerating the Transition to Animal-Testing-Free
Medical Science through Co-Creative, Interdisciplinary Learning between Students and Teachers.
Animals, 12(20). https://doi.org/10.3390/ani112202757

Ahmad, S., Ahmad, F., Nawab, Y., & Azam, F. (2026). Hydrogels and Aerogels for Functional Textiles: From
Sustainable Syntheses to Applications. In Hydrogels and Aerogels for Functional Textiles: From Sustainable
Syntheses to Applications. https://doi.org/10.1002/9783527851416

Ahn, Y. A., Onal Ertugrul, I., Chow, S.-M., Cohn, J. F., & Messinger, D. S. (2023). Automated measurement
of infant and mother Duchenne facial expressions in the Face-to-Face/Still-Face. Infancy, 28(5), 910-929.
https://doi.org/10.1111/infa.12556

Alvarez, S. J. A., Pencheva, B., Westfall, E., Mwalijja, C., Parsell, M., Greenleaf, M., Porter, C. C., Lam, W.
A., Mannino, R. G., & Mitchell, S. G. (2023). A novel mobile health application to support cancer
surveillance needs of patients and families with cancer predisposition syndromes. Pediatric Blood and Cancer,
70(10). https://doi.org/10.1002/pbc.30537

Bakar, S. S. A., Ahmad, W. N. W., Zubir, N. A. M., Rui, T. J., & Ahmad, W. M. W. (2024). Automatic Thread
Insertion Kit Sewing (ATIKs) Device for Vocational Fashion Design Student: Practical Sewing
Application. Journal of Advanced Research in Applied Sciences and Engineering Technology, 34(1), 238-248.
https://doi.org/10.37934/ ARASET.34.1.238248

Burvenich, R., Heytens, S., De Sutter, A., Struyf, T., Toelen, J., & Verbakel, J. Y. (2023). Towards an
international consensus on safety netting advice for acutely ill children presenting to ambulatory care: a
modified  e-Delphi  procedure.  Archives of Disease in  Childhood,  1092), 93-99.
https://doi.org/10.1136/archdischild-2023-326370

Covvey, J. R., Blakely, M. L., Singh, R., Peckham, A. M., & Evoy, K. E. (2023). Pharmacist, prescriber, and
drug policy expert opinions on gabapentinoid misuse. Research in Social and Administrative Pharmacy, 19(4),

Journal homepage: http://jurnal.globaleconedu.org/index.php/jels



Nabila, A.B., et al Journal of Educational and Learning Studies
Vol. 9, No.1, 2026, pp. 377-383
382

599-609. https://doi.org/10.1016/j.sapharm.2022.12.001

Fu, A., Saini, R., Koornneef, R., Van Der Meer, A., Palensky, P., & Cvetkovic, M. (2023). The Illuminator: An
Open Source Energy System Integration Development Kit. 2023 IEEE Belgrade PowerTech, PowerTech 2023.
https://doi.org/10.1109/PowerTech55446.2023.10202816

Gosavi, C. S., Bhutkar, G., Banubakode, A., & Eilu, E. (2024). Interactive Media with Next-Gen Technologies
and Their Usability Evaluation. In Interactive Media with Next-Gen Technologies and Their Usability Evaluation.
https://doi.org/10.1201/9781032664828

Gowri, R. (2025). OMACS Based Adaptive Intelligent Tutoring System Development. 2025 International
Conference  on  Data Science, Agents  and  Artificial  Intelligence, ICDSAAI  2025.
https://doi.org/10.1109/ICDSAAI165575.2025.11011745

Jena, B. B., Saha, G., Mohapatra, L., & Rani, H. (2026). Farm to Fashion Model & Other Sustainable
Development Practices of National Institute of Fashion Technology, Bhubaneswar: A Case Study from
India. World Sustainability Series, Part F1458, 1371-1389. https://doi.org/10.1007/978-3-032-00361-4_74

Juliantika, T., Giatman, M., Mardizal, J., & Yuliarma, Y. (2026). The Role of Artificial Intelligence and Digital
Technology in Learning Management in Vocational High Schools: A Systematic Literature Review. El-
Idare: Journal of Islamic Education Management, 12(1), 301-308.

Krutphong, K., Leelawat, N., Tang, J., Ota, E., Suzuki, R. M., Taoka, Y., & Punyabukkana, P. (2023). Ideation
of Engineering Solutions for Sustainable Development Goals: A Collaborative Course Between Thai and
Japanese Students. IEEE Region 10 Annual International Conference, Proceedings/ TENCON, 21-24.
https://doi.org/10.1109/TENCON58879.2023.10322379

Kurnaedi, D. (2025). Al Integration in E-Learning for Vocational Education Effectiveness. Bit-Tech, 8(2), 2880—
2889.

Liu, S., Yan, J., Wang, X., Jiang, Y., Chen, L., Fan, T., Chen, K., & Yang, Q. (2025). Federated Financial
Reasoning Distillation: Training A Small Financial Expert by Learning from Multiple Teachers. ICAIF'
2025 - 6th ACM International Conference on Al in Finance, 623-631.
https://doi.org/10.1145/3768292.3770339

Maula, P. I, Sari, H. V., Hamdan, A., Tjiptady, B. C., & Maghfiro, A. W. (2025). Al as a Tool to Enhance
Vocational Learning through Integration with LMS. 2025 9th International Conference On Electrical,
Electronics And Information Engineering (ICEEIE), 1-6.

Moreland-Head, L. N., Ausman, S. E., Rivera, C. G., Abu Saleh, O. M., Jannetto, P. J., Wessel, R. J., &
Barreto, E. F. (2026). Spaced learning versus traditional learning for pharmacists implementing -lactam
therapeutic drug monitoring. American Journal of Health-System Pharmacy, 83(6), 294-302.
https://doi.org/10.1093/ajhp/zxaf227

Munro, M., Balen, A., Cho, S., Critchley, H., Diaz, 1., Ferriani, R., Henry, L., Mocanu, E., & VAN DER
SPUY, Z. (2023). The FIGO Ovulatory Disorders Classification System. Russian Journal of Human
Reproduction, 29(1), 1-20. https://doi.org/10.17116/repro2023290110

Munro, M. G., Balen, A. H., Cho, S., Critchley, H. O. D., Diaz, 1., Ferriani, R., Henry, L., Mocanu, E., & der
Spuy, Z. M. (2023). The FIGO Ovulatory Disorders Classification System®. Russian Journal of Human
Reproduction, 29(1), 116-136. https://doi.org/10.17116/repro202329011116

Munro, M. G., Balen, A. H., Cho, S., Critchley, H. O. D., Diaz, 1., Ferriani, R., Henry, L., Mocanu, E., & van
der Spuy, Z. M. (2022a). The FIGO Ovulatory Disorders Classification System?}. Human Reproduction,
37(10), 2446-2464. https://doi.org/10.1093/humrep/deac180

Munro, M. G., Balen, A. H., Cho, S., Critchley, H. O. D., Diaz, 1., Ferriani, R., Henry, L., Mocanu, E., & van
der Spuy, Z. M. (2022b). The FIGO ovulatory disorders classification system. International Journal of
Gynecology and Obstetrics, 159(1), 1-20. https://doi.org/10.1002/1ijgo.14331

Munro, M. G., Balen, A. H., Cho, S., Critchley, H. O. D., Diaz, 1., Ferriani, R., Henry, L., Mocanu, E., & van
der Spuy, Z. M. (2022c). The FIGO Ovulatory Disorders Classification System. Fertility and Sterility,
118(4), 768-786. https://doi.org/10.1016/j.fertnstert.2022.07.009

Palma, C. D., & Cabello-Avilez, P. (2025). Towards a Circular Fashion Future: A Textile Revalorization Model
Combining Public and Expert Insights from Chile. Sustainability (Switzerland), 17(19).
https://doi.org/10.3390/su17198670

Park, K. M., Gesbeck, M. M., Alseidi, A. A., Park, Y. S., Sullivan, M. E., Salcedo, E. S., Blair, P. G., Liscum,
K., Sachdeva, A. K., AbdelFattah, K. R., Alam, H. B., Brown, C. V. R., Choi, J. N., Cochran, A.,
Delman, K. A., Demetriades, D., Dort, J. M., Frey, E. S., Gauvin, J., ... Yang, S. C. (2022). Resident
Readiness for Senior Level Decision Making: Identifying the Domains for Formative Assessment and
Feedback. Journal of Surgical Education, 79(5), 1124-1131. https://doi.org/10.1016/j.jsurg.2022.04.011

Rakhmawati, E. (2025). Analysis of the effectiveness of ai-based chatbot as a learning assistant for students with
visual learning style. Journal of Multidisciplinary Sustainability Asean, 2(2), 76—86.

Rosyanto, R., Wahyudin, D., & Hernawan, A. H. (2025). ADDIE-based Al training using open-source LMS

Journal homepage: http://jurnal.globaleconedu.org/index.php/jels



Expert system based chatbot for enhancing learning outcomes in kebaya analysis ... 383

for vocational teachers. Curricula: Journal of Curriculum Development, 4(2), 979-992.

Setyaningsih, F. A., Surjono, H. D., & Andayani, S. (2025). A Systematic Review: Employing Ai In Adaptive
Learning Recommendation System For Vocational Education. Journal Of Theoretical And Applied
Information Technology, 103, 16.

Shima, R., Matsumura, R., & Kitakaze, H. (2025). VR-Based System for Pyrotechnics Skill Transfer and CNN-
Based Determination of Gunpowder Mixing Ratios to Achieve Target Firework Colors. 2025 Ist
International Conference on Consumer Technology, ICCT-Pacific 2025. https://doi.org/10.1109/ICCT-
Pacific63901.2025.11012823

Wang, W. (2025). Vocational Education Needs and Skill Cultivation Paths of Chinese Silk Culture and Fashion
Designs. Textile and Leather Review, 8, 454-477. https://doi.org/10.31881/TLR.2025.015

Wieczorek, M., Utterberg Modén, M., Bergviken Rensfeldt, A., & Hillman, T. (2026). Beyond data extraction:
alternative models for the governance of educational data. Learning, Media and Technology.
https://doi.org/10.1080/17439884.2026.2678187

Yu, X, Xiong, Y., & Tian, M. (2025). Performance Comparison Between Unaided Generation and Human-in-
the-Loop Approaches in Al-Driven Fashion Design; [AI 3Xzf il e it o N LT A -5 N THiBh 5
VEVERELLEL]. Journal of Beijing Institute of Fashion Technology (Natural Science Edition), 45(4), 64-73.
https://doi.org/10.16454/j.cnki.issn.1001-0564.2025.04.008

Yuniati, M., Hidayati, L., & Rahayu, I. A. T. (2025). International class teaching materials based on blended
learning through the SIDIA learning management system. AIP Conference Proceedings, 3354.
https://doi.org/10.1063/5.0292260

Yusro, M., Misin, R., & Mauludin, M. A. (2024). Vocational education development strategy in the use of
artificial intelligence in the digital Era. 5t Vocational Education International Conference (VEIC-5 2023), 734—
741.

Journal homepage: http://jurnal.globaleconedu.org/index.php/jels



