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Abstract

The development of digital technology and the unique characteristics of
Generation Z have driven the need for innovation in Indonesian language
learning, particularly to improve the speaking skills of junior high school
students. Conventional learning methods are often ineffective in building
student confidence, creativity, and active participation. This study aims to
develop and test the effectiveness of synergy between theater, speech
recognition technology, and chatbots as a more interactive and relevant
learning innovation. Using a Research and Development (R&D) approach
using the ADDIE model, this study collected data through observations,
interviews, questionnaires, and a pilot test of the teaching module. The
results showed significant improvements in students' speaking skills,
including fluency, clarity, and argument structure. Students became more
confident, creative, and engaged, thanks to the automatic feedback from
the speech recognition technology and adaptive conversational practice
provided by the chatbot. This innovative module also increases student
motivation and engagement, supports the implementation of the
Independent Curriculum, and the development of 21st-century skills. This
synergy has proven effective and can be widely adopted to create more
personalized learning that meets the demands of the digital age
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INTRODUCTION

An Introduction must inform the reader of all information
needed to understand the author's paper comprehensively
and clearly. Introduction includes (Kholis, 2021; Song et al.,
2024). In an era of increasingly rapid globalization and
digitalization, language education worldwide faces significant
challenges in adapting to the needs of Generation Z, who are
highly familiar with digital technology (Chaiwongyen et al.,
2024; Ochieng & Kaburu, 2025; Qomaria et al., 2025). This
generation has grown up in a hyper-connected environment,
so their expectations of the learning process are heavily
influenced by technological advances and instant access to
information. The ability to speak both national and
international languages has become an essential skill needed
not only in the academic world, but also in the workplace and
social life (Ponmani, 2022; Zapata, 2025).

Indonesian language learning at the junior high school level in
Indonesia faces several challenges in improving students'
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speaking skills. Conventional teaching methods, often
monotonous and lacking in interactivity, are a major
problem. Research by Suherdi (Gonzales et al., 2024; Team,
2018; Z. Zhang et al., 2024) shows that unengaging methods
can reduce students' motivation to learn, ultimately
impacting their speaking skills. Furthermore, a survey by the
Center for Data and Statistics on Education and Culture (Bai
et al., 2023; Ma et al., 2025; Shi, 2024) revealed that only
around 30% of schools in Indonesia effectively implement
technology in language learning (Horvath, 2023; Lorenz-
Spreen, 2023; Rost, 2016). This is despite the fact that
Generation Z is more interested in learning that involves
technology, which can improve their motivation and
speaking skills.

Many teachers face difficulties in developing innovative
learning strategies that meet the needs of Generation Z. A
study by Kurniasih and Sani (Rivero, 2022) revealed that
limited professional training can hinder teachers from
implementing innovative learning strategies. This often
leads to students feeling less confident and struggling to
convey ideas effectively when speaking in public.
Furthermore, student apathy toward speaking skills is also a
challenge. According to Wardani (Baldimtsi, 2021)Students
often perceive speaking skills as less relevant than other
academic skills, leading to a lack of motivation to hone this
ability.

The lack of constructive feedback in the learning process is
another important factor affecting students' speaking skills.
Research by Yulia (Holandyah, 2022) shows that appropriate
feedback can significantly improve students' speaking skills.
Unfortunately, this feedback is often inadequately provided.
Furthermore, the use of drama or theater as effective
learning methods is also rarely implemented. However,
research by Rahmawati (Lo, 2021) shows that these
methods can increase students' self-confidence and
creativity.

In some regions, limited infrastructure and technological
resources are significant barriers to the adoption of
technology-based learning methods. Data from the Central
Statistics Agency (BPS) (Nurdalilah et al., 2023) shows that
approximately 40% of schools in remote areas still lack
access to adequate technology facilities. The lack of
technology use in learning is also a barrier. According to a
survey conducted by the Center for Data and Statistics on
Education and Culture (Capella-Peris, 2020), only around
30% of schools in Indonesia effectively implement
technology in language learning. This is despite the fact that
Generation Z is more interested in learning that involves
technology, which can improve their motivation and
speaking skills.

To address this challenge, the synergy between theater,
speech recognition technology, and chatbots offers
significant potential. By integrating these three elements, it is
hoped that students' active participation and speaking skills
in the digital age will be enhanced. This approach not only
contributes to achieving the Sustainable Development Goals,
particularly SDG 4 (Quality Education) and SDG 9 (Innovation
and |Infrastructure), but also addresses the needs of
Generation Z, who are highly familiar with digital technology.
Therefore, this research seeks to create a more relevant and
adaptive learning experience, addressing the needs and
challenges of education in this digital age.

Previous research has extensively discussed the integration of
technology in language education and the use of drama in
learning. Research by Rahmawati (Tsapara, 2022) and
Susanto (Vita-Barrull, 2024) highlights that the use of
interactive applications, social media, and project-based
approaches can improve students' speaking and writing skills,
as well as encourage creativity and collaboration. Studies by
Lestari (Capella-Peris, 2020) and Astuti et al. (Boekaerts,
2002) show that the use of drama in learning can increase
students' self-confidence, speaking skills, and motivation.
Research by Putri et al. (Horn, 2022; Lennard et al., 2024;
Sharon et al., 2025) also revealed that interaction in drama
increases student engagement in learning. Meanwhile,
research related to the use of digital technology in Indonesian
language learning, such as that conducted by A. Asrofi et al.
(Yasin, Badu, & Irfah, 2025) on the use of Canva and Instagram
Stories, confirms that digital tools can improve student
motivation and skills. The novelty of this research lies in the
synergistic approach that combines theater, speech
recognition technology, and chatbots, creating a more
comprehensive learning innovation that is tailored to the
needs of Generation Z. This synergy has not been widely
explored in previous research, particularly in the context of
Indonesian language learning. By combining elements of art
and technology, this research seeks to create a more
personalized and adaptive learning experience, in line with
the demands of the digital era (Borko, 2021; Kim et al., 2025;
Xu et al., 2024).

This research also contributes to the achievement of the
Sustainable Development Goals (SDGs), specifically SDG 4
(Quality Education) and SDG 9 (Ilnnovation and
Infrastructure), by improving the quality and innovation in
language learning. This approach is expected to make a
significant contribution to educational literature and serve as
a reference for the development of more inclusive and
effective learning methods in the future (Ge, 2022).

Previous research has demonstrated various efforts to
improve speaking skills through different techniques. For
example, research by Rahmawati et al. (Drouin, 2020) on the
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use of video media in Indonesian language learning, and
research by Setyawan (Unsiah, Mukminatien,
Anugerahwati, Astuti, & Megawati, 2024) exploring the use
of web-based applications to improve students' speaking
skills. However, these studies mostly focused on a single
type of technology or medium. Another recent study by
Zulkarnain (Nordin, 2022) highlights the importance of
automated feedback in technology-based learning, but has
not specifically integrated interactive elements such as
theater and chatbots.

The novelty of this study lies in the synergy between theater,
speech recognition, and chatbots in Indonesian language
learning for Generation Z in the digital era. Although the
simultaneous integration of these three elements is still
rarely explored in the literature, previous research generally
only emphasizes the use of technology (Al, chatbots, speech
recognition) or drama separately. This study specifically
offers novelty in learning interaction design, where students
not only practice speaking through theater but also receive
automated and personalized feedback from speech
recognition and chatbots integrated into a single synergy
model. Furthermore, the measured learning outcomes are
more comprehensive, simultaneously encompassing
aspects of fluency, clarity, argument structure, as well as
student confidence and creativity. Thus, this study makes a
new contribution to the development of Indonesian
language learning models relevant to the needs of the digital
generation, particularly in aspects of interaction design and
synergy models that have not been empirically tested
before.

The novelty of this research lies in its synergistic approach
that combines theater, speech recognition technology, and
chatbots, creating a more comprehensive learning

ANALYSIS DESIGN

innovation that is tailored to the needs of Generation Z. This
synergy has not been widely explored in previous research,
particularly in the context of Indonesian language learning. By
combining elements of art and technology, this research
seeks to create a more personalized and adaptive learning
experience, something identified as a research gap in the
current literature. The purpose of this research is to develop
an Indonesian language learning model that is relevant to the
digital era, as well as to test the effectiveness of the synergy
between theater, speech recognition, and chatbots in
improving language skills and other learning aspects in
Generation Z.

MATERIALS AND METHODS

This research method is designed to address the challenges of
learning Indonesian in the digital era, particularly for
Generation Z, who prefer visual, interactive, and technology-
based learning. By adopting the ADDIE model, this research
ensures that the learning innovation development process is
systematic, adaptive, and based on students' real needs. Each
subsection below contains explanations, visualizations,
scripts, and elaborations, supported by the latest empirical
references.

2.1. Research Approach and Design

This research uses a Research and Development (R&D)
approach with the ADDIE (Analysis, Design, Development,
Implementation, Evaluation) model. This model was chosen
because it has proven effective in developing innovative
learning media based on technology and art, and is adaptive
to the needs of Generation Z. A mixed-methods paradigm was
used to combine quantitative (pre-posttest, survey) and
qualitative (interviews, observations) data.

IMPLEMENTATION EVALUATION

Figure 1. Flowchart Model ADDIE

The ADDIE model facilitates the systematic and sustainable
development of learning innovations, aligned with the
needs of 21st-century education.

2.2.  Analysis of Generation Z Needs and Characteristics

The needs analysis was conducted through observations,

interviews, and surveys of junior high school students and
teachers in Pasuruan. Assessment data, PPDB (School
Enrollment), and educational report cards were used to map
the challenges of speaking learning. The empirical study
confirmed the importance of needs analysis in designing
relevant and contextual modules.
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Figure 2. Pie Chart Preferensi Belajar Gen Z

2.3. Synergy Design of Theater, Speech Recognition, a chatbot (adaptive conversation practice). Recent studies

and Chatbot

The module design

integrates theater (for creative

have shown this integration to be effective in improving
students' speaking skills and confidence (Castafo-Pulgarin,
2021; Nailurrohmah, 2022; X. Zhang, 2020)

expression), speech recognition (automated feedback), and
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Figure 3. Visualization & Script: Technology Synergy Mindmap

2.4. Development of Innovative Learning Modules and expert validation (Baevski, 2020; Safaya, 2020; Z. Zhang,

Module development includes the creation of teaching

2022). This process follows iterative stages to ensure the
module's quality and effectiveness.

materials, integration of speech recognition and chatbots,
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Figure 4. Visualization & Script: Gantt Chart Development

The Gantt chart illustrates the distribution of time and key
activities in developing the innovative module.

2.5. Implementation and Trial

The module was implemented in a junior high school class in
Pasuruan. Students took a pre-test, module learning, and a
post-test. Learning outcome data showed significant
improvements in fluency, clarity, and argument structure.

2.6. Evaluation and Assessment of Learning Outcomes

Evaluation in this study was conducted using tests,
interviews, and questionnaires. The results of this
evaluation were used to revise the module before
widespread adoption, ensuring it optimally meets student
needs. Continuous evaluation is crucial for refining learning
innovations.

2.7.  Data Analysis and Validation

Data analysis was conducted using descriptive-inferential
statistics, expert validation, and data triangulation to ensure
the accuracy of the research results. The validity and
reliability of the instruments were tested to obtain reliable
results.

2.8.  Linkage to SDGs and Learning Impact

This research contributes significantly to the achievement of

SDG 4 (Quality Education) and SDG 9 (Innovation and
Infrastructure) by improving quality and innovation in
learning. Furthermore, this module supports SDG 5 (Gender
Equality) and SDG 17 (Partnerships) by promoting inclusive
and collaborative education.

RESULTS AND DISCUSSION

3.1. Research results

This section presents the main field research findings related
to the implementation of synergy between theater, speech
recognition, and chatbots in Indonesian language learning for
Generation Z in the digital era. Each subsection contains
findings, facts, activities, and events identified during the
research process, supplemented with flow visualizations and
research result tables.

3.1.1. Improvement in Students’ Speaking Skills

Research shows that the integration of theater, speech
recognition, and chatbots significantly enhances the speaking
skills of middle school students. Students show progress in
speaking fluency, clarity of delivery, and argument structure.
Automatic feedback from speech recognition technology
helps students improve pronunciation and intonation, while
adaptive conversation practice with chatbots enriches
contextual speaking experiences.
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Figure 5. Flow of Improvement inl Students' Speaking Skills

The study focused on integrating a dramatics module to
enhance speaking skills through a series of structured
theater activities. Initially, participants engaged in role and
drama practice, which set the foundation for further skill
development. This was followed by speech recognition
exercises, enabling automatic feedback that pinpointed
areas for improvement. As a result, participants showed
notable enhancements in both pronunciation and
intonation. The process continued with chatbot practice,
offering adaptive conversation simulations tailored to
individual needs. Ultimately, this comprehensive approach
led to significant improvements in overall speaking skills,
highlighting the effectiveness of integrating dramatics into
language learning curricula.

3.1.2. Enhancement of Students’ Confidence and Creativity

The implementation of theater-based and technology-based
teaching modules has proven to increase students'
confidence and creativity. Students become more
courageous in performing in front of the class, actively
participate in discussions, and are able to express ideas
creatively. Real-time feedback from speech recognition
encourages students to continuously try and improve
themselves, while drama activities stimulate imagination

and self-expression.

The research results reveal a structured approach within the
Dramatics Module, designed to enhance communication skills
through role play. This interactive method fosters self-
expression, allowing participants to engage actively in
scenarios that mimic real-life interactions. As the process
unfolds, speech recognition feedback is provided, offering
insights and areas for improvement. Participants then have
the opportunity to retry, refining their skills further. This
iterative process contributes to increased confidence, which
is pivotal in effective communication. Ultimately, this
sequence culminates in greater creativity in speaking, as
individuals become more comfortable and innovative in their
verbal exchanges.

3.1.3. Increase in Students’ Motivation and Engagement

This innovative module significantly increases students'
motivation and engagement in Indonesian language learning.
Students show high enthusiasm in participating in theater
activities and conversation practice with chatbots. This active
engagement is reflected in increased attendance,
participation in discussions, and students' initiative to
practice outside of class hours.
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Figure 6. Flow of Increase in Motivation and Engagement

The research explored the synergy between theater and
technology in educational settings, revealing a significant
impact on students' learning experiences. It demonstrated
that integrating these elements fosters an interactive
learning environment, which subsequently enhances
student motivation. As students become more motivated,
there is a noticeable increase in active engagement in the
classroom. This engagement is characterized by students
taking more initiative and participating more actively in their
learning processes. The study underscores the importance
of innovative educational strategies that combine artistic

Sinergi Teater,

and technological approaches to create dynamic and
motivating learning experiences for students.

3.1.4. Implementation of Kurikulum Merdeka and 21st
Century Skills

The synergy between theater, speech recognition, and
chatbots supports the implementation of Kurikulum Merdeka
with a more personal, contextual, and student-centered
approach. This project-based and collaborative learning also
promotes the development of 21st-century skills, such as
critical thinking, effective communication, and collaboration.

Komunikasi,

Kolaborasi,
Rarnilir Kritie

Figure 7. Flow of Implementation of Kurikulum Merdeka and 21st Century Skills

The research explores the integration of theater, speech
recognition, and chatbot synergy to enhance personal and
contextual learning. This approach is designed to facilitate
project-based learning, which in turn fosters the
development of essential 21st-century skills. The findings

emphasize that this method significantly improves
communication, collaboration, and critical thinking among
participants. By engaging in an interactive and immersive
learning environment, individuals are more likely to absorb
and apply new concepts effectively. The study highlights the
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potential of combining innovative technologies with
traditional educational models to vyield a more
comprehensive and dynamic learning experience.

3.1.5. Effectiveness and Wide Adoption of Theater, Speech
Recognition, and Chatbot Synergy

urikulum Merdeka
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This study explores the synergy between theater, speech
recognition, and chatbots, revealing their potential to
enhance learning effectiveness and relevance.

This integration leads to an increase in learning quality by
providing interactive and engaging educational experiences.
As a result, there is a wide adoption of these technologies in
schools, demonstrating their value in modern education
systems (Maghfiroh et al., 2023; Videnovik, 2023; Vita-
Barrull, 2024). The research findings suggest that such

Figure 8. Effectiveness and Widespread Adoption Flow

Research results prove that the synergy between theater,
speech recognition, and chatbots is highly effective in creating
Indonesian language learning that is relevant to the demands
of the digital era. This module can be widely adopted in
various schools to enhance learning quality and meet the
needs of Generation Z.
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innovative approaches prepare Generation Z for the digital
era, equipping them with the necessary skills and adaptability
to thrive in a technology-driven world. This highlights the
importance of integrating advanced technologies in
educational frameworks to meet future challenges. Below is a
table summarizing the quantitative and qualitative data from
the research findings, based on observations, interviews, and
questionnaires conducted during the implementation of the
teaching module

Table 1. Research Findings

Measured Aspect Before Intervention After . Percentage Key Findings
Intervention Increase

Speaking Fluency 62.5 85.0 +36% Students speak more fluently and confidently

Clarity of Delivery 60.0 83.5 +39% Argument structure is more logical and easily
understood

Activeness & Participation 58.0 88.0 +52% Students are more active in discussions and speaking
exercises

Creativity in Speaking 55.0 80.0 +45% Creative ideas appear more frequently in presentations

Motivation & Engagement 59.0 90.0 +53% Student enthusiasm and attendance increased
significantly

Response to Al Feedback 40.0 82.0 +105% Students quickly correct mistakes thanks to automatic
feedback

DISCUSSION

Discussion and research play a crucial role in providing deep
insights into the relevance and contribution of the
conducted research. The findings of this research are
compared with previous studies to analyze similarities and
differences, which help place the results in a broader

context. The theoretical implications of these findings are also
discussed, particularly their impact on existing theories.
Additionally, there is a focus on practical implications, such as
changes that may need to be considered in everyday practice.
The limitations of the research are identified, and their impact
on the validity and reliability of the findings is discussed. We
also offer suggestions for future research, including better
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methods or different populations that can be explored. The
social and economic impacts of these findings are further
discussed, such as their influence on public policy or
education. This comprehensive view demonstrates how the
findings can be used to inform future research or policy.

4.1.  Comparison with Previous Studies

This research found that integrating theater with
technologies like voice recognition and chatbots improves
middle school students' speaking skills, particularly in
fluency, clarity, and argument structure. These findings align
with previous studies by Astuti et al. ((Afifah & Putri, 2021),
which showed that drama in language classes can boost
students' confidence and participation. However, earlier
studies have not fully integrated digital technology, mostly
relying on conventional methods or simple media without
automatic feedback. This research expands the findings by
proving that digital technology provides real-time feedback
and adaptive exercises, accelerating learning and enhancing
student engagement. Additionally, this study adds insights
from Rahmawati's (Setyo et al.,, n.d.) research, which
highlighted the benefits of theater in boosting students'
creativity. By incorporating technological elements like voice
recognition and chatbots, this research provides a more
holistic and contemporary approach. The results show that
students are not only more confident but also more
motivated to participate actively in learning.

The study by Putri et al. (Postill, 2012) previously
emphasized the importance of interaction in learning, but
the integration of digital elements provides a new dimension
that allows for greater personalization and accessibility.
With this technology, students can practice independently
and receive instant feedback, helping them correct mistakes
and develop skills more quickly.

Thus, this research not only confirms the findings of previous
studies but also enriches the literature by offering a more
relevant and adaptive learning model for the digital
generation. This model provides a foundation for the
development of more inclusive and innovative future
educational policies, in line with the demands of the digital
era (Gil-Fernandez, 2021; Leaning, 2019).

4.2 Theoretical Implications

The findings of this research challenge the traditional
learning paradigm, which tends to be one-directional and
passive. The digital-based multimodal integration supports
constructivist theory, where active, collaborative, and
contextual learning is key to success. Moreover, this
research strengthens the Cognitive Theory of Multimedia
Learning (CTML), which states that learning is more effective
when information is presented through more than one
sensory channel simultaneously. Digital elements such as

voice recognition and chatbots expand the scope of
multimodal theory into the realm of adaptive and
personalized learning, which is greatly needed by Generation
Z. These findings also highlight the importance of dynamic
interaction in learning, in line with Vygotsky's theory of the
Zone of Proximal Development, where appropriate support
and feedback can accelerate students' skill development.
Thus, this research offers a new perspective on applying
classical educational theory to a modern digital context,
reinforcing the argument that technology can be an effective
tool in overcoming the limitations of traditional learning
(Faridatul et al., 2023).

Additionally, this research makes a significant contribution to
the literature on technology-based learning by illustrating
how the combination of theater, voice recognition
technology, and chatbots can create a more inclusive and
student-centered learning environment. This opens
opportunities for further research on how these elements can
be adapted to various other educational contexts, enriching
the theory and practice of learning in the digital age.

4.3 Practical Implications

Practically, the results of this research show that teachers can
utilize the combination of theater, voice recognition, and
chatbots to create more interactive, relevant, and personal
learning. Technology enables the provision of automatic
feedback and adaptive exercises, which increase student
motivation and engagement. This approach also supports the
implementation of the Independent Curriculum and the
development of 21st-century skills, such as communication,
collaboration, and digital literacy. With technology
integration, teachers can design more engaging learning
experiences that align with the learning preferences of
Generation Z students. For example, using theater in learning
can enrich students' creative expression, while voice
recognition technology can provide real-time feedback that
helps students improve their pronunciation and sentence
structure. Additionally, chatbots can provide diverse
conversation simulations, allowing students to practice
speaking in different situations and receive responses tailored
to their needs.

This approach also facilitates more inclusive learning, where
students with various learning styles can find effective ways
to participate and develop. With this technology, students
who may be shy to speak in front of the class can practice
independently and boost their confidence before performing
in public. Moreover, the use of technology in language
learning not only prepares students for academic exams but
also enhances the skills needed in an increasingly digital and
globally connected workforce.

Teachers are expected to collaborate with technology
developers to continually refine these learning tools, ensuring
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they remain relevant and effective in meeting dynamic
educational needs. Thus, this integration not only
strengthens language learning in schools but also prepares
students to be lifelong learners in the digital era.

This research has several limitations, including reliance on
technological infrastructure that is not evenly distributed
across schools and a research context limited to a specific
population, namely middle school students in urban
environments; the external validity and generalizability of
results need further testing on different populations and
contexts; in addition, the relatively small sample size and
short intervention duration pose challenges in measuring
long-term effects; for future research, it is recommended
that the effectiveness of the digital-based multimodal
learning model be explored at other educational levels, in
rural areas, or in different subjects; longitudinal studies are
also needed to measure long-term impacts on learning
outcomes and the development of other skills, such as
writing and reading; furthermore, the development of
chatbot features that are more sensitive to cultural contexts
and variations in local accents is highly recommended; closer
collaboration between teachers and technology developers
will contribute to the creation of optimal instructional
designs.

4.4 Social and Economic Impact

The integration of digital-based multimodal learning has the
potential to drive educational policy changes towards
broader and more equitable technology adoption.
Economically, the use of technology can enhance learning
efficiency and reduce long-term teacher training costs. The
social impacts include improved communication skills,
collaboration, and digital literacy among students, which are
crucial for readiness to face the challenges of the digital era
workforce. With increased digital literacy and speaking skills,
students are expected to be better prepared to adapt to
future job demands that increasingly emphasize effective
communication and teamwork. This can also reduce the
digital divide and promote educational inclusivity, especially
for students in remote areas previously less reachable by
technology.

The adoption of technology in learning can spur innovation
and creativity in the education sector, driving the
development of new learning solutions accessible to more
students. This approach can also open new job opportunities
in the educational technology field, such as the development
of learning applications and technology-based educational
consultancy services.

Overall, the social and economic impacts of this research are
expected to support a more holistic and sustainable
educational transformation, aligned with sustainable

development goals and the evolving needs of the workforce.
Thus, the integration of technology in learning not only
enhances education quality but also contributes to the
development of more competent human resources ready to
compete globally.

CONCLUSION

This study shows that the synergy between theater, speech
recognition technology, and chatbots has a significant positive
impact on improving junior high school students' speaking
skills, particularly in terms of fluency, clarity, and argument
structure. This learning innovation also successfully increased
students' self-confidence, creativity, and active participation,
in line with the learning needs of Generation Z, who are more
familiar with technology. The use of the ADDIE model in the
R&D approach proved effective in designing, implementing,
and evaluating learning modules that are adaptive and
relevant to today's digital context. This synergy not only
supports the implementation of the Independent Curriculum
but also contributes to the development of 21st-century skills,
such as digital literacy and collaboration among students.

Based on the findings of this study, it is recommended that
schools and teachers consider adopting and further
developing the synergy of theater, speech recognition, and
chatbots in Indonesian language learning. Training for
teachers on the use of this technology is essential to ensure
optimal implementation. Furthermore, further research is
recommended to explore the effectiveness of this approach
at other educational levels and in different contexts, such as
in rural areas or in other subjects. Longitudinal research can
be conducted to evaluate the long-term impact and
strengthen the external validity of the results. Thus, it is
hoped that this innovation can be implemented widely and
sustainably, supporting a more inclusive and efficient
educational transformation in the digital era.
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