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Abstract

Introduction: The rapid advancement of Artificial Intelligence (AI) has created new opportunities and
challenges for education systems worldwide. In Thailand, persistent issues such as educational inequality, uneven
access to quality learning resources, centralized administration, and the need to develop future-ready competencies
have intensified the urgency of educational reform. This academic article aims to synthesize current knowledge
and conceptual perspectives on the integration of Al into Thai education to cultivate public-minded global citizens
who are ethically aware, socially responsible, and capable of engaging constructively in an interconnected world.

Subject: The article examines the relationship between Al in education, public-mindedness, and global
citizenship education. It discusses how Al can support personalized and adaptive learning, learning analytics,
automated assessment, instructional content generation, and inclusive learning for students with diverse needs.
At the same time, it emphasizes that Al should not be viewed merely as a technological tool for efficiency, but as
a transformative mechanism for promoting equity, learner agency, civic responsibility, and human-centered
learning. The article also addresses key ethical considerations, including data privacy, algorithmic transparency,
equitable access to Al technologies, Al literacy, and the preservation of the human role of teachers in Al-enhanced
learning environments.

Conclusion: The synthesis indicates that Al has strong potential to reshape Thai education by enabling
more flexible, personalized, and inclusive learning experiences. However, successful integration requires coherent
national policies, ethical governance, inclusive digital infrastructure, teacher competency development, and
continuous evaluation of both learning outcomes and social impacts.

Benefit, Utilization: The article provides a conceptual framework for transforming Thai education with
Al to cultivate public-minded global citizens. This framework can be utilized by policymakers, educators,
curriculum developers, and educational institutions as a strategic guideline for designing Al-supported learning
systems that promote equity, ethical awareness, social responsibility, and sustainable educational development in
Thailand.

Keywords: Artificial Intelligence in Education; Global Citizenship; Public-Mindedness; Thai Education Reform
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Introduction

The results of the PISA 2022 international assessment reveal that Thai students scored significantly below the
OECD average, despite the country’s per capita investment in education being comparable to nations with higher
educational outcomes (OECD, 2023). This indicates a persistent misalignment between educational investment and
actual learning achievements. One of the core issues lies in the prevalent reliance on rote memorization, rather than
fostering higher-order thinking skills (IPGCE, 2023). Moreover, rural schools in Thailand continue to suffer from
shortages of qualified teachers and essential learning resources, leading to pronounced disparities between urban and
rural education (The Asia Foundation, 2023). Additionally, the education system remains highly centralized, limiting
school leaders' autonomy and flexibility in decision-making (The Asia Foundation, 2023). These conditions underscore
an urgent need to elevate both the quality and equity of Thai education, particularly through the integration of emerging
digital innovations, including Artificial Intelligence, to transform learning processes and cultivate 21st-century Thai
citizens equipped with Al literacy and a strong sense of civic responsibility.

Scholarly research highlights that public-minded global citizenship cultivates awareness, altruism, and civic
engagement, enabling individuals to actively contribute to resolving pressing global challenges—including climate
change, socioeconomic inequality, and migration crises—through collaborative and transnational efforts (Bosio, 2022;
Akkari & Radhouane, 2022). Second, public-mindedness is a cornerstone of a robust democracy, where citizens actively
hold governments accountable and promote transparency (Sibanda, 2023). The findings reveal a significant positive
relationship between social equity integration and the perceived effectiveness of sustainable development programs,
with projects incorporating social equity principles performing better in addressing social inequalities, despite facing
challenges in financing, policy support, and stakeholder resistance. (Ahmad,2024). Therefore, instilling public-
mindedness is pivotal in building just, democratic, and sustainable societies.

In an era where Al is reshaping multiple domains of society, education is no exception. Al enables personalized
learning through adaptive systems that adjust content based on learner behavior, thereby increasing learning efficiency
and reducing cognitive stress (Wang et al., 2023). For educators, Al supports lesson planning, test scoring, and learning
analytics, allowing teachers to better focus on enhancing learner potential (Owoc et al., 2021). Al-powered learning
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analytics also help predict learning difficulties and guide timely interventions (UNESCO, 2024). Furthermore, Al
expands educational access for vulnerable learners, such as those with hearing impairments, through tools like speech
recognition and assistive chatbots (Associated Press, 2025). Nonetheless, ethical considerations such as data privacy,
equity of access, and algorithmic transparency must be carefully addressed (Kamalov et al., 2023). In summary, Al is a
transformative force capable of reshaping the structural and conceptual dimensions of Thai education to align with
global futures.

The purpose of this article is to synthesize current literature and conceptual perspectives on the use of Al in
Thai education to cultivate public-minded global citizens. The scope of the article covers key challenges in Thai
education, the concept and dimensions of public-minded global citizenship, Al-driven educational reform, ethical and
equity-related considerations and strategic pathways for policy formulation and practical implementation. This synthesis
leads to the development of a conceptual framework that integrates technology, ethics, learning science and learner
development within the evolving context of Thai education.

Challenges of Thai Education in the 21st Century

Educational Gaps and Structural Inequality

In the 21st century, Thailand's education system continues to grapple with deeply embedded structural
inequalities that directly affect the quality of education and learning opportunities for students. Recent studies reveal
that the disparity between urban and rural schools remains a critical issue, particularly in terms of access to educational
resources, teacher quality, and technological infrastructure (Wongsuwan & Makpa, 2025). The COVID-19 pandemic
further exposed the severity of the digital divide, highlighting how students in remote areas lacked equitable access to
online learning platforms (UNESCO, 2024). A report by The Asia Foundation (2023) noted that school principals in
regional areas often face restrictions in decision-making autonomy, limiting their ability to allocate resources
appropriately based on local needs. Furthermore, the current education system remains overly focused on academic
achievement, neglecting essential life skills and civic responsibility—key attributes of global citizenship in the modern
era. Therefore, the utilization of Al in education should go beyond enhancing academic performance; it must also be
leveraged as a tool to reduce disparities, enhance flexibility, and expand educational equity, especially for learners in
marginalized or underserved communities.

Developing Future-Ready Skills

As technology evolves rapidly and the global landscape becomes increasingly complex, developing future-
ready competencies among learners has become an urgent priority for Thai education. Ng et al. (2021) emphasized that
critical thinking, complex problem-solving, lifelong learning, and the ethical use of technology are among the key
competencies required for the 21st century. However, many education systems, including Thailand’s, still prioritize
content transmission over the cultivation of real-world competencies. The World Economic Forum (2024) further
argues that schools must shift their role from being mere information providers to becoming incubators of future-ready
skills. In this paradigm, Al serves as an enabling tool that empowers teachers to design personalized learning
experiences and integrate critical thinking, communication, collaboration, and civic responsibility into instructional
practices. Effective use of Al in classrooms not only tailors content to individual learners but also enhances deep learning
through data-driven insights, helping students track their progress, build intrinsic motivation, and develop competencies
aligned with the demands of the global future and Thai society.

Cultivating Public-Mindedness in the Digital Age

In the contemporary digital era, where technology connects individuals across the globe, cultivating public-
mindedness has become more crucial than ever. Public-mindedness now extends beyond physical communities to
include responsible engagement in the online world. Scholarly evidence suggests that fostering public-minded digital
engagement increases awareness of structural digital inequalities and acts as a catalyst for collaborative knowledge
exchange and resource sharing, thereby expanding equitable access to digital equity and inclusive access for
marginalized communities in digitally enabled environments (Akkari & Radhouane, 2022; Wei et al., 2022). Empirical
research indicates that social media platforms function as influential digital infrastructures that facilitate rapid
information dissemination, public discussion, and collective environmental action. These platforms enhance public
awareness of social and environmental issues while strengthening networked civic engagement and cross-sector
collaboration in digitally mediated societies. (Lestari et al., 2025). These insights suggest that cultivating digital public-
mindedness requires not only values education but also strategic use of digital technologies to promote ethical
participation and collective responsibility in both virtual and real-world communities. A summary of strategies for
fostering public-mindedness in the digital era is presented in Table 1.

Table 1. Strategies for Cultivating Public-Mindedness in the Digital Age

Strategy Core Concept Benefits for Thai Education Reference
1. Digital Media  Digital Integrating digital literacy into curricula promotes (Ng, 2021;
Literacy Literacy learners’ ability to analyze and validate information ~Carretero et al.,
Education critically and responsibly create digital content 2021)

within contemporary digital environments.
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Strategy Core Concept Benefits for Thai Education Reference

2. Promoting Good Global Promoting online etiquette, respect for privacy, and (Ribble, 2021;

Responsible Citizenship the avoidance of harmful or illegal content is Livingstone et al.,

Online Behavior essential for developing responsible global 2021; UNESCO,
citizenship and ethical participation in online 2021)
environments.

3.Using Social Applying technology to meet community needs and (Buyannemekh,

Technology for  Innovation address public issues through socially driven digital 2024)

Public Good innovation.

4. Building Goal-Oriented  Digital communities encourage collective action (Lestari et al.,

Collaborative Online and shared purposes that contribute to social well-  2025)

Online Community being while enhancing public-mindedness and

Communities civic engagement within digitally connected

environments.

The Concept of Public-Minded Global Citizenship

Public-minded global citizens are individuals who recognize the interconnectedness between local and global

issues and are prepared to actively engage in addressing them (UNESCO, 2023b). This concept emphasizes cultivating
a sense of responsibility toward humanity and the environment, rather than solely focusing on one’s own nation or
community. The survival of democratic values in a globalized world depends on an education system that promotes
'citizenship of the world' by nurturing the capacity for compassionate understanding and intercultural dialogue
(Robinson-Pant, 2023). Scholarly studies highlight that fostering global citizenship entails cultivating critical thinking
and promoting active engagement in addressing pressing global issues—such as climate change and economic
inequality—through participatory and reflective approaches that empower individuals to contribute to sustainable and
socially just societies (Bosio, 2022; Akkari & Radhouane, 2022). The development of public-minded global citizens is

thus considered a key foundation for building sustainable and just societies in the 21st century.
Definition and Dimensions of Public-Minded Global Citizenship
Public-minded global citizenship refers to an awareness of oneself as part of an interconnected global
community, accompanied by a sense of social and environmental responsibility that extends beyond national boundaries
(Bosio, 2022; Akkari & Radhouane, 2022). The concept encompasses multiple interrelated dimensions, including but

not limited to:

Table 2. Dimensions of Public-Minded Global Citizenship

Dimension Significance Reference
1. Knowledge Global citizens must develop an integrated understanding of the (UNESCO 2021)
and interconnections among political, economic, social, and ecological
Comprehension  systems to effectively engage with complex global challenges
2. Values and Globally competent individuals must embody values of equity, (UNESCO, 2021)
Attitudes justice, and human rights while cultivating empathy, openness to
diversity, and a sense of responsibility toward the environment and
future generations.
3. Skills Critical thinking is an essential competency that enables global (Santamaria-
citizens to critically understand complex global challenges, reflect on Cérdaba et al.,
social inequalities, and engage responsibly in building more justand =~ 2024)
sustainable societies.
4. Participation  Individuals with global citizenship competencies are expected to be (UNESCO, 2021;

and Action

equipped and willing to take informed and responsible action that
contributes to positive change at both local and global levels within
an interconnected world.

Bosio, 2022)

5. Identity and

Cosmopolitan identity encompasses both viewing oneself as a global

(Manokara, K.,

Consciousness citizen and feeling a sense of belonging to humanity as a whole. Lim, L., Lim, Z. Y.,
Individuals who hold this identity tend to feel responsible for the & Westgate, E. C.
well-being of others within an expanded moral circle. (2025)

6. Media and Media literacy is essential for active citizenship in an information- (Jenkins et al.,

Information saturated society, enabling individuals to critically engage with 2023)

Literacy media and contribute responsibly in digital spaces.
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International Approaches to Developing Public-Minded Global Citizens

This approach focuses on fostering learners’ awareness of global interconnectedness alongside their
capacity to engage responsibly in addressing shared societal challenges. Case-based evidence from various
national settings illustrates how these principles have been effectively implemented in educational practice.

- Finland has developed a national framework for education for global competence inthat integrates
values of justice, sustainability, and human rights into the national curriculum. According to Kasa et al. (2023),
students participate in activities that encourage critical questioning of global inequalities and foster the
development of tangible public-minded attitudes. These examples show that nurturing global citizens must be
coupled with fostering a sense of public responsibility to drive sustainable global transformation.

- Germany has systematically incorporated global citizenship and public-mindedness through initiatives
such as Education for Sustainable Development (ESD) and Globales Lernen (Global Learning). These programs
raise awareness of interconnected global issues such as poverty, environmental degradation, and human rights
violations. Schools implement international exchange programs and community projects that promote collective
responsibility at both local and global levels. For instance, the Eine Welt-Schulen ("One World Schools") initiative
promotes sustainability-focused learning and civic responsibility, reflecting the nation’s commitment to fostering
globally engaged, public-minded citizens.

- In Japan, the Ministry of Education, Culture, Sports, Science and Technology (MEXT) has launched
the Global Citizenship Education 2030 strategic plan, aiming to cultivate globally responsible citizens (MEXT,
2023). The policy requires all levels of the education system to integrate public-minded global citizenship
principles into curricula. The strategy highlights five key competencies: cultural diversity awareness,
environmental responsibility, community engagement, global issue understanding, and creative problem-solving.
This nationwide approach underscores Japan’s commitment to embedding global citizenship and civic
responsibility into formal education.

The Potential of Al in Educational Reform

Al Technologies Relevant to Education

Al is playing an increasingly pivotal role in transforming education systems. A wide range of Al-driven
technologies are now being applied to enhance teaching, learning, and educational administration. These technologies
support both personalized learning and system-level innovation, helping to bridge educational gaps, optimize learning
outcomes, and improve operational efficiency. The core Al technologies that are currently relevant to education can be
summarized in Table 3.

Table 3. Al Technologies in Education

Al Technology Educational Applications Reference
1. Adaptive Provide personalized instructional support (e.g., ChatGPT) that (Ravselj et al., 2025)
learning systems offers explanations, answers questions, and guides learners
effectively.
2. Learning Analyze learning data to identify trends and potential issues, (Alfredo
Analytics enabling instructors to adjust instruction and offer targeted et al., 2024)
interventions.
3. Automated Automatically evaluate student performance, such as grading (Owoc et al., 2021)
Assessment exams and written work, increasing efficiency and consistency
while reducing teacher workload.
4. Automated Generate instructional materials and exercises tailored to (Kamalov etal.,

Content Generation  students’ knowledge levels and interests, enriching learning 2023)
diversity and engagement.

5. Al Support for Facilitate equitable learning for students with special needs (Kamalov etal.,
Learners with through assistive technologies and adaptive content tailored to  2023)
Special Needs individual abilities.

While AT holds significant potential to enhance education, several critical challenges must be addressed. These
include concerns regarding student data privacy, equity in access to Al technologies, and the need for comprehensive
teacher training to ensure effective and ethical Al integration in educational settings (Owoc et al., 2021).

Adaptive Learning

Adaptive learning is a key application of Al aimed at enhancing educational quality in the 21st century. Al
systems can analyze learners' behavioral data in real time and dynamically adjust content, difficulty levels,
communication formats, and learning activities to align with each learner’s unique needs (Wang et al., 2023). This
approach overcomes the constraints of traditional one-size-fits-all educational models by providing more personalized
learning experiences. International studies have shown that adaptive learning can enhance students’ comprehension,
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alleviate learning-related stress, and promote intrinsic motivation, especially among learners with diverse abilities and
educational needs (Alamri et al., 2021). Furthermore, adaptive systems provide educators with actionable insights that
support targeted instructional planning, reinforcement of strengths, and personalized remediation (Hariyanto et al.,
2025). In the Thai context, adopting Al-enabled adaptive learning systems could help bridge educational gaps—
especially in under-resourced schools facing shortages of specialized teachers or large class sizes. With adequate
development and policy support, Al can serve as an intelligent teaching assistant, advancing equitable and effective
learning outcomes nationwide.

Personalized Learning Recommendation Systems

Personalized Learning Recommendation Systems (PLRS) utilize Al to analyze behavioral data, such as task
engagement and performance, to tailor lessons and activities to individual learners' abilities, interests, and learning
styles, enhancing learning outcomes and learner engagement through personalized instructional experiences (Katiyar et
al., 2024).

Recent studies have shown that Al-enhanced collaborative filtering models can improve the personalization
and relevance of e-learning resource recommendations by integrating learners’ preferences, behavioral data and
multimodal learning features (Zhai et al., 2025). Additionally, PLRS support instructors in monitoring learner progress
and adapting instruction with greater precision. In Thailand, PLRS hold substantial promise for enhancing educational
quality in diverse classrooms and mitigating systemic disparities. When developed holistically and implemented with
ethical considerations, PLRS can become a transformative mechanism for equitable access to education and
individualized learning pathways in the Thai education system of the future.

Ethical Challenges and Considerations

Privacy and Data Protection

The integration of Al into educational systems has created new opportunities for enhancing learning and
institutional management. However, it has also raised significant concerns regarding the privacy and protection of
student data—issues that require careful ethical scrutiny. As Al systems increasingly collect, process, and analyze large
volumes of sensitive learner information, the risks of data breaches, misuse, or surveillance have become more
pronounced. Ensuring that educational Al applications comply with data protection regulations and uphold the rights of
learners is therefore essential. These concerns are particularly acute in contexts where digital infrastructure and policy
enforcement are uneven, necessitating transparent governance frameworks, informed consent protocols, and secure data
handling practices to maintain trust and safeguard learners’ digital rights.

Table 4. Privacy and Data Protection Considerations for Al Applications in Education

Issue Description Considerations Reference
1. Data Al systems in education often require Clear protocols for data (Huang, 2023)
Collection and large volumes of personal data, collection should be
Usage including academic performance and implemented to prevent
learning behavior, to optimize outcomes.  violations of personal privacy.
2. Transparency  Some Al systems function as "black Lack of transparency (McNulty,
and Responsible  boxes," where decision-making complicates auditing and 2024)
Governance processes are not easily explainable. accountability when errors or
privacy breaches occur.
3. Risk Learners, educators, and parents often Awareness campaigns and (Campbell et
Education and lack understanding of how Al works and  training are essential to ensure  al., 2025)
Awareness the associated privacy risks. informed participation in Al-
integrated learning.
4. Legal and Al use in education must adhere to Compliance is vital to prevent  (Balaban,
Regulatory relevant data protection laws and best privacy violations and to 2024)
Compliance practice standards (e.g., data protection maintain trust in educational
acts, ethical guidelines). Al systems.

It is essential to develop transparent and auditable frameworks for the use of Al in education. Stakeholders,
including educators, learners, administrators, and parents—should be educated about potential risks and privacy
safeguards. Clear policies and procedures must be established for the collection, use, and storage of personal data,
ensuring ethical compliance and accountability. Regular audits and evaluations of Al systems should be conducted to
identify and mitigate privacy violations. Moreover, protecting learners’ privacy and data integrity is fundamental to
ensuring that Al integration in education yields enhanced benefits alongside effective risk mitigation.

Equity in Access to Al Technologies

While the integration of Al into education presents new learning opportunities, it simultaneously underscores
pressing equity concerns that warrant ethical attention.
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- Infrastructure and Access Inequality: Students in remote areas or from low-income families often lack
internet connectivity, appropriate devices, or supportive learning environments, limiting their ability to benefit from Al
in education (Nurhaliza, 2025).

- Al Literacy Gaps: Learners and educators frequently lack the skills needed to effectively engage with Al
tools, which hinders equitable technology-enhanced learning (Campbell et al., 2025).

- Linguistic and Cultural Barriers: Most Al systems are developed using dominant language and cultural
datasets, which may disadvantage users from local language or minority backgrounds, leading to exclusion from digital
learning opportunities (UNESCO, 2024).

- Policy and Support Disparities: Inconsistent policy frameworks and uneven governmental support often
result in fragmented implementation of Al in education, contributing to systemic inequality (Balaban, 2024).

To address these gaps, stakeholders must invest in digital infrastructure, promote Al literacy among educators
and learners, develop Al systems that accommodate language and sociocultural diversity, and establish inclusive
national policies. Bridging these divides is essential to building an equitable and sustainable educational system for all.

Preserving Humanity in AI-Driven Education

While Al opens new frontiers for personalized learning, it also raises critical questions about preserving the
human essence in education. In Al-enhanced classrooms, teachers continue to play a vital role in nurturing creativity,
curiosity, and critical thinking, complementing the personalization enabled by Al systems (Walther, 2025).
International research emphasizes that Al in education should be guided by responsible and human-centered design
principles, rather than being driven solely by efficiency. Such an approach is essential for preserving learner agency,
ethical values, trust, and meaningful human participation in educational processes (Fu & Weng, 2024). Furthermore,
algorithmic decision-making that lacks social and cultural contextualization may lead to biased or overly simplistic
outcomes, particularly in educational environments that require empathy, nuanced interpretation, and contextual
sensitivity (Williamson, 2021).

Therefore, Al development for education in Thailand should adhere to the principle of “technology for
humanity,” emphasizing relationship-building between teachers and learners, fostering meaningful participation, and
positioning Al as a supportive—not substitutive—tool. Such humanistic design preserves the core values of education
and ensures that Al enhances rather than displaces the richness of human learning experiences.

Framework for Evaluation and Success Measurement

Assessing the Social Impact of Al in Education

The rise of Al is significantly transforming the educational landscape, presenting both promising opportunities
and critical challenges that require thoughtful consideration. Evaluating the social impact of Al in education is essential
for developing a comprehensive and systematic understanding of these transformations. Key dimensions of such an
evaluation include:

Table 5. Framework for Assessing the Social Impact of Al in Education

Positive Impacts

Challenges and Concerns

1. Improved Educational Access and Equity: Al-
powered tutoring systems help learners in remote areas
access high- quality content. Al also reduces costs and
increases accessibility for low-income populations.

2. Personalized Learning: Al can tailor content and
instructional methods to each learner's specific needs,
identifying gaps in understanding and offering targeted
interventions.

3. Administrative Efficiency: = Automation reduces
teachers' administrative workload— such as grading—
freeing time for more meaningful student engagement.

1. Digital Divide: Unequal access to Al technologies
may widen gaps between well- resourced and under-
resourced  institutions, and between  different
socioeconomic and geographic groups.

2. Social Skills Development: Overreliance on
technology may hinder the development of interpersonal
and collaborative skills, reducing meaningful human
interaction.

3. Privacy and Ethical Concerns: Large- scale data
collection to optimize Al systems raises concerns about
student privacy, algorithmic transparency, and systematic
bias.

Social Impact Evaluation Framework

Policy Recommendations

1. Equity and Access: Evaluate whether Al narrows or
widens educational inequality and analyze distribution of
necessary infrastructure.

2. Quality of Education: Measure learning outcomes
within Al-supported learning environments and evaluate
the impact of Al on the development of critical thinking
and creativity.

3. Impact on Labor: Analyze transformations in the roles
of educators and staff, and assess the need for retraining
and upskilling to effectively adapt to evolving educational
demands.

1. Balanced Governance: Develop legal frameworks that
support innovation while protecting learner rights and
privacy, with clear standards for transparency and
responsible governance.

2. Infrastructure and Skills Investment: Ensure broad
access to digital technologies, especially in under-
resourced regions, and invest in Al literacy for both
teachers and learners.

3. Support for Research and Evaluation: Promote research
on the long-term effects of Al in education and develop
tools to evaluate its social and ethical dimensions.
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4. Sustainability and Integration: Assess the long- term
economic sustainability of Al implementation and its
integration into existing curricula and pedagog

Evaluation Criteria for the Effectiveness of Educational Models

In the context of developing educational models for the transition to an Al-driven society, effective
evaluation must extend beyond conventional academic achievement of metrics. UNESCO (2023a) emphasizes
the need for more holistic learning assessment frameworks, advocating for the use of Al not only to measure
cognitive outcomes but also to evaluate competencies aligned with societal goals—such as global citizenship,
public-mindedness, and sustainable development.

The effectiveness of Al-integrated educational models should be evaluated using multiple dimensions:

- Personalized Learning Gains: Includes learner progress at the individual level, measured through
adaptive assessment and diagnostic analytics.

- Engagement Analytics: Involves data-driven analysis of learning behaviors through learning
management system (LMS) logs and dashboards to assess student participation and motivation.

- Public-Minded Dispositions: Include action for public benefit, collective-oriented cognition, respect for
shared resources, responsibility and duty, and compassion, generosity, and solidarity (Sukolrat & Kajornatthapol,
2025).

- User Perception: Gauges the experiences and attitudes of both learners and educators regarding the use
of Al and the perceived appropriateness of instructional design.

- Systemic Impact: Assesses the scalability of the model across varied educational contexts and its return
on investment (ROI) in terms of educational equity, effectiveness, and policy relevance.

Such evaluation should employ a mixed-methods approach, combining both quantitative data and qualitative
insights to reflect the complexity of learning in the Al era. Importantly, it must preserve the human dimension of
education and avoid reducing learners to mere data points.

Conceptual Framework for Transforming Thai Education with AI to Cultivate Public-Minded
Global Citizens

This conceptual framework demonstrates the process by which artificial intelligence (Al) is employed to
enhance learning experiences, promote public-mindedness, and strengthen global citizenship competencies. These
efforts collectively contribute to a transformative shift in Thai education in the digital era, as illustrated below:

Conceptual Framework: Transforming Thai Education with Al
for Public-Minded Global Citizens

Reimagining Thai education
through the integration of Al
Global Citizenship
= Education
Developing globally responsible
) citizens with civic and ethical

awareness

Public-Mindedness

Fostering a sense of social
responsibility among learners.

/

= Al in Education
Cé Integrating technology to
enhance leaming processes.

Figure 1. Conceptual Framework for Transforming Thai Education with Al
to Cultivate Public-Minded Global Citizens

This framework illustrates a multi-layered approach to transforming Thai education in the digital era. At
the foundation lies the integration of Al in Education, which enables personalized and adaptive learning. Building
upon this is the cultivation of Public-Mindedness, emphasizing empathy, civic responsibility, and ethical
engagement. This leads to the broader development of Global Citizenship Education, equipping learners with the
values and competencies necessary to engage constructively in an interconnected world. The culmination of these
elements results in a transformative vision of Thai Education Reform, where Al is not merely a tool for efficiency,
but a catalyst for equity, sustainability, and human-centered learning.
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Conclusion

1. The Vision for Thai Education in the Age of Al

The advent of Al has significantly transformed the educational landscape, necessitating a new vision for the
Thai education system-one that not only responds to rapid technological developments but also reflects the nation's
aspiration to cultivate global citizens who are public-minded, ethically aware, and capable of coexisting creatively
within diverse societies. This vision must be grounded in the principles of lifelong learning, personalized learning, and
participatory learning, with Al serving as a supportive tool rather than replacing the irreplaceable role of educators
(Luckin et al., 2022). Fu and Weng (2024) emphasize that future-oriented education should adopt responsible and
human-centered Al practices that meaningfully connect teachers, learners, technologies, and educational contexts while
safeguarding ethical values, learner agency, transparency, and trust. Such an ecosystem would enhance critical thinking,
collaboration, empathy, and social responsibility. In the Thai context, the educational vision for the Al era should
prioritize Human-Centered Al in Education, with the ultimate goal of nurturing lifelong learners who are virtuous,
creative, and capable of contributing to sustainable social development. Achieving this vision necessitates a
comprehensive approach that combines aligned policies, strengthened infrastructure, and the ethical and reflective
development of educators to ensure meaningful and responsible engagement with Al (Williamson, 2021).

2. Pathways to Developing Public-Minded Global Citizens

In an increasingly interconnected world, the development of globally public-minded citizens has become an
urgent imperative for societies committed to sustainable development. Being a global citizen involves not only
awareness of global issues but also active engagement in addressing those challenges with responsibility and
compassion toward humanity. According to UNESCO (2022), public-minded global citizens are individuals who
perceive themselves as part of a global society, respect human rights, embrace cultural diversity, and are committed to
promoting justice.

Key Pathways to Cultivating Global Citizenship with Public-Mindedness:

- Education plays a central role in fostering global awareness, critical thinking, intercultural communication,
and empathy, with experiential learning and community-based participation serving as key mechanisms for developing
these competencies (UNESCO, 2021; Akkari & Radhouane, 2022). For example, student-led research projects that
connect local issues to global challenges—such as analyzing plastic waste in local communities in relation to the global
plastic crisis—offer tangible learning experiences.

- Family Engagement: Families contribute to the cultivation of values through role modeling, exposure to
cultural diversity, and encouraging participatory decision-making. Activities such as monthly volunteer work,
community clean-up efforts, reforestation initiatives, and humanitarian aid support help children internalize values of
responsibility and empathy.

- Digital Media and Technology: Digital platforms offer unparalleled opportunities for global connectivity,
dialogue, and civic engagement. However, this must be coupled with strong media literacy skills (Webster, 2025).
Participating in online communities such as Reddit or Discord, where members exchange cross-cultural knowledge and
perspectives, can serve as a powerful medium for fostering global awareness and civic engagement.

- Community Participation: Local engagement is an essential component of global citizenship. Actions such
as volunteering, supporting socially responsible businesses, or participating in sustainable development networks—like
joining a “Green Market” initiative that promotes environmentally conscious producers—build both local agency and
global responsibility.

Despite challenges such as political polarization, cultural bias, and systemic inequality, global crises continue
to underscore the necessity of shared responsibility and collaboration (Stewart et al., 2021). The development of public-
minded global citizens is a lifelong process that serves as a cornerstone for building more inclusive, equitable, and
sustainable societies.

Benefit

Based on a synthesis of existing knowledge regarding the integration of Al into educational systems to
promote global citizenship and public-mindedness, several key directions for future research are proposed. These
recommendations highlight the need for more in-depth and interdisciplinary investigations encompassing technical,
social, ethical, and policy dimensions.

First, there is a pressing need to develop and empirically examine context-aware Al learning models that can
adapt to the diverse cultural, linguistic, and socio-economic conditions of learners, especially within developing
countries (Hariyanto et al., 2025). Such models should go beyond one-size-fits-all approaches and reflect the local
realities of education systems.

Second, future studies should investigate the impact of Al on the development of ethical character and
public-minded dispositions in learners. This remains a significant research gap, as most existing studies focus
predominantly on academic outcomes and system efficiency (Luckin, Holmes, Griffiths, & Forcier, 2022).

Third, it is critical to design ethical governance frameworks for Al in education, ensuring that its deployment
aligns with both global standards and local values. These frameworks must address core issues such as data privacy,
algorithmic fairness, equity of access, and system transparency (Williamson, 2021).
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Finally, future research should embrace interdisciplinary collaboration among educators, data scientists,
ethicists, and community practitioners. Such collaborative efforts are vital to developing Al applications that are not
only technologically sound but also aligned with long-term social goals and sustainability agendas.
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Abstract

Introduction: Qualitative research methodologies are crucial for understanding
intricate human behaviors and complex social phenomena in the social sciences and
humanities. As contemporary research challenges become increasingly multifaceted, refining
advanced methodologies is essential. This article aims to critically explore three prominent
qualitative research tools—Focus Group Discussion (FGD), Focus Group Interview (FGI), and
Connoisseurship—along with their methodological evolution and strategic integration within
the modern digital era.

Subject: The study comprehensively analyzes each method's definition, structured
implementation process, inherent strengths, and contextual applicability. FGD is highlighted
as an effective instrument for gathering diverse perspectives through open, interactive dialogue,
making it suitable for exploring broad social issues. Conversely, FGI employs a more
rigorously structured approach, facilitating the in-depth exploration of highly specific topics.
Connoisseurship relies on refined expert judgment to generate insights with exceptional
credibility and analytical depth. Furthermore, the article profoundly examines the integration
of these traditional qualitative methods with cutting-edge technological advancements.
Specifically, it discusses how incorporating Artificial Intelligence (AI) for real-time
transcription and thematic extraction, alongside Virtual Reality (VR) for immersive participant
environments, optimizes data collection, accelerates analysis, and enhances interpretation
accuracy.

Conclusion: The findings conclusively indicate that utilizing these distinctive methods,
whether applied individually or strategically combined, yields significantly more
comprehensive, nuanced, and robust research outcomes. Integrating state-of-the-art digital
advancements systematically mitigates traditional methodological limitations, thereby
elevating research efficiency, strengthening data validity, and significantly expanding the
overall scalability of contemporary qualitative studies.
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Benefit, Utilization: The critical insights derived from this article empower modern
researchers and practitioners to appropriately select, adapt, and synergize these methodologies
while effectively navigating rapid technological shifts. This synthesized knowledge
fundamentally supports rigorous, evidence-based decision-making. Consequently, these
advanced approaches can be practically applied across a multitude of academic disciplines and
professional fields, offering substantial contributions to strategic policy development,
educational planning, and complex community-based studies.

Keywords: Focus Group Discussion; Focus Group Interview; Connoisseurship; Qualitative
Research; Digital Research Innovation
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Abstract

Background and Objective: The growing use of short-video learning and artificial intelligence (Al) in
education has intensified interest in scalable instructional formats, yet the quality of instructional design in Al-
generated materials remains underexamined. Existing studies often evaluate learning outcomes or technology
acceptance without establishing whether the instructional content itself is pedagogically sound.

Methodology: This study adopts a design-oriented approach to examine how Al-taught and human-
taught short-video Mandarin lessons can be systematically developed and evaluated. A sequential design was
employed, including learner needs analysis (N = 180), controlled instructional design, and expert evaluation (N =
5). Two sets of videos were developed using identical content to isolate the effect of delivery mode. Instructional
quality was assessed in terms of clarity and suitability.

Results: Expert evaluation showed that human-taught videos achieved a higher overall quality rating (M
=4.31,SD =0.57) than Al-generated videos (M = 4.04, SD = 0.96). Human-taught videos were particularly strong
in clarity of explanation and naturalness of language delivery (M =4.80, SD = 0.45), whereas Al-generated videos
excelled in suitability for the short-video format (M = 5.00, SD = 0.00) and pronunciation consistency (M = 4.80,
SD = 0.45). The findings suggest that instructional quality is shaped primarily by systematic design rather than
delivery mode alone, and that the two approaches offer complementary pedagogical strengths.

Discussion: This study advances a design validation perspective in Al-supported learning by
demonstrating that instructional effectiveness depends on how learning materials are designed, not merely on how
they are delivered.

Keywords: Al-assisted language learning; Human-taught instruction; Short-video learning; Mandarin as a foreign
language; Media instructional design quality
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Introduction
1. Background

In recent years, microlearning has emerged as a prominent approach in digital education, driven by the
increasing demand for flexible, accessible, and time-efficient learning formats. Microlearning typically delivers
content in short, focused segments that allow learners to engage with instructional materials in brief and repeatable
sessions. This approach has gained particular traction through the widespread adoption of short-video platforms
such as TikTok, YouTube Shorts, and similar mobile-based environments. Empirical studies have shown that when
short-form content is pedagogically structured rather than merely condensed, it can support learner engagement,
accessibility, and perceived usefulness in higher education contexts (Conde-Caballero et al., 2024).

Parallel to the expansion of short-video learning, artificial intelligence (AI) has increasingly been integrated
into educational content production. Al-generated instructional media—ranging from automated narration to
avatar-based teaching—has enabled rapid content creation, scalability, and consistent delivery across learning
contexts. Recent literature suggests that generative Al is not only transforming how educational content is
produced but also reshaping learner expectations regarding immediacy, personalization, and accessibility.
However, scholars have emphasized that the effectiveness of Al-supported instruction depends less on the
technology itself and more on how it is embedded within pedagogically sound instructional design (Law, 2024;
Kohnke et al., 2025).

These developments are particularly relevant in the context of Mandarin language learning. Unlike many
alphabetic languages, Mandarin Chinese presents specific challenges related to tonal pronunciation, phonological
precision, and the integration of spoken and written forms. Learners must repeatedly encounter and practice tones,
pronunciation patterns, and contextual usage in order to achieve meaningful progress. For this reason, instructional
formats that support repetition, clarity, and multimodal input are especially valuable. Research on video-based and
multimodal language learning has demonstrated that combining auditory, visual, and textual elements can facilitate
comprehension and retention, particularly for complex linguistic systems (Montero Perez, 2022; Tan et al., 2022).

Short-video learning environments appear well aligned with these pedagogical requirements. Their concise
structure allows for focused presentation of pronunciation and vocabulary, while their replayability supports
repeated exposure to difficult language features. At the same time, the integration of Al-generated instructional
content introduces new possibilities for delivering structured and consistent language input. Nevertheless, the
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growing use of Al in short-video Mandarin instruction raises an important question: how should such instructional
materials be designed to ensure clarity, suitability, and alignment with learner needs? Addressing this question
requires moving beyond a purely technological perspective and examining the instructional design processes that
shape the quality of Al-supported and human-delivered learning experiences.

2. Problem Statement

Despite the rapid growth of Al-supported learning and short-video-based instruction, much of the existing
research has concentrated on learning outcomes and technology acceptance rather than on the quality of
instructional design itself. In the field of educational technology, a substantial body of work has examined whether
Al-enhanced tools improve learning performance or influence learners’ willingness to adopt new technologies.
These studies have commonly drawn on frameworks such as the Technology Acceptance Model (TAM) and
related approaches, emphasizing perceived usefulness, ease of use, and continuance intention as key indicators of
success (Liu et al., 2024; Grani¢, 2022; Or, 2024; Galimova et al., 2024).

While this line of research has generated valuable insights, it tends to treat instructional media as a given
rather than as a designed artifact. In other words, the internal structure of instructional materials—such as clarity
of explanation, sequencing of content, multimodal integration, and alignment with learner needs—has often been
underexamined. Recent reviews of Al in education have highlighted this limitation, noting that the effectiveness
of Al-supported learning environments depends not only on the presence of advanced technologies but also on the
pedagogical quality of the instructional content they deliver (Zawacki-Richter et al., 2024; Law, 2024). When
instructional design is not explicitly addressed, differences in learning outcomes or user perceptions may reflect
variations in content quality rather than the inherent advantages of a particular technology.

This issue becomes particularly critical in short-video-based learning environments. Because short videos
rely on highly compressed content, even small differences in instructional clarity, pacing, and structure can
significantly influence learners’ understanding and engagement. In the context of Mandarin learning, where
pronunciation accuracy, tonal awareness, and contextual usage are essential, poorly designed instructional videos
may lead to confusion or superficial learning, regardless of whether they are delivered by Al or human instructors.
However, relatively few studies have systematically examined how Al-generated and human-delivered short
instructional videos should be designed and evaluated in terms of instructional quality before being used in
comparative or outcome-based research.

Therefore, there is a need to shift the research focus from solely evaluating the effects of Al-supported
learning toward examining the design processes and instructional quality of the learning materials themselves.
Addressing this gap will provide a more reliable foundation for understanding how Al and human instruction can
be effectively integrated in short-video Mandarin learning environments.

3. Research Gap

Although research on Al-supported learning and short-video-based instruction has expanded rapidly in
recent years, several critical gaps remain. First, existing studies rarely adopt an integrated approach that connects
learner needs, instructional design, and evaluation within a single research framework. Many investigations
examine these elements in isolation—for example, focusing on learner perceptions or learning outcomes—without
systematically linking them to the design process of instructional materials. As a result, it remains unclear how
learner needs are translated into concrete design decisions and how these decisions influence the perceived quality
of instructional media (Bond et al., 2021; Law, 2024).

Second, there is a lack of research that validates instructional materials prior to experimental comparison.
In many comparative studies of Al-generated and human-delivered instruction, the instructional content is treated
as a fixed input, and evaluation focuses primarily on differences in learning outcomes or user responses. However,
without prior validation of instructional clarity, structure, and suitability, such comparisons risk confounding the
effects of delivery mode with variations in content quality. Recent work in educational media design has
emphasized that instructional materials should be systematically developed and evaluated before being used in
experimental settings to ensure internal validity and interpretability of results (Seidel, 2024).

Third, despite the growing use of generative Al in educational content creation, there remains insufficient
design-based evidence for Al-generated instructional media, particularly in language learning contexts. Existing
literature has largely focused on the technical capabilities or user acceptance of Al tools, while fewer studies have
examined how Al-generated instructional materials can be designed to meet pedagogical standards such as clarity,
coherence, and learner alignment. This limitation is especially relevant for complex learning domains such as
Mandarin, where effective instruction depends heavily on precise explanation, multimodal integration, and
opportunities for repeated practice (Montero Perez, 2022; Tan et al., 2022).

Taken together, these gaps indicate the need for a research approach that systematically integrates learner
needs analysis, instructional design, and quality evaluation within a unified framework. Addressing this gap will
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contribute to a more robust understanding of how Al-generated and human-delivered instructional materials can
be designed to support effective learning in short-video environments.

Research Objective and Research Questions
1. Research Objectives

Drawing on the identified gaps in learner-centered instructional design and the limited design validation
of Al-generated educational materials, this study aimed to design and evaluate the quality of Al-generated and
human-taught short-video Mandarin lessons grounded in empirically established learner needs and explicitly
defined instructional quality criteria. Rather than prioritizing learning outcomes or technology acceptance, the
study adopted a design validation perspective to examine how instructional materials of demonstrable quality can
be developed and evaluated systematically before being used in comparative or outcome-based research.

2. Research Questions
To achieve this objective, the study addressed the following research questions:

1) What are learners' needs regarding short-video and Al-supported Mandarin learning in digital
environments?

2) How do experts evaluate the quality of Al-generated and human-taught short-video Mandarin
lessons in terms of instructional clarity, accuracy, and suitability?

3) What key design principles can be derived from learner needs and expert evaluations to inform
the development of Al-supported short-video Mandarin learning materials?

3. Contribution

This study makes three primary contributions to the field of Al-supported language learning and
instructional design.

First, it proposes a learner-centered instructional design approach for short-video Mandarin learning that
explicitly integrates learner needs into the development of instructional materials. While prior studies have often
examined learner perceptions or outcomes independently, this study positions learner needs as a foundational input
that directly informs design decisions, thereby strengthening the alignment between instructional content and
learner expectations.

Second, the study provides validated design evidence prior to effectiveness testing. By systematically
evaluating instructional materials in terms of clarity and suitability before conducting any outcome-based
comparison, the research addresses a key methodological limitation in existing studies. This approach enhances
the internal validity of subsequent experimental or comparative research by ensuring that instructional quality is
controlled and empirically verified.

Third, the study extends current research in Al-supported education by shifting the focus from
performance-oriented evaluation to design quality. Rather than treating Al as a tool whose value is measured
primarily through learning outcomes or user acceptance, this research conceptualizes Al-generated instructional
media as a designed educational artifact. In doing so, it contributes to a more nuanced understanding of how
instructional quality, rather than technology alone, shapes the effectiveness of Al-supported learning
environments.

Together, these contributions offer both theoretical and practical value by providing a structured
foundation for the design and evaluation of Al-supported instructional media in language learning contexts.

Literature Review
1. Short-Video Learning and Microlearning

Short-video learning has become a defining feature of contemporary digital education, largely due to the
increasing adoption of microlearning approaches. Microlearning emphasizes the delivery of content in short,
focused segments that reduce cognitive overload and allow learners to engage with material in manageable units.
From a cognitive perspective, this approach aligns with principles of cognitive load theory, which suggest that
instructional materials should minimize unnecessary processing and support efficient information encoding
(Sweller, 2023).

Empirical research has shown that segmentation plays a critical role in enhancing comprehension in video-
based learning. When content is divided into smaller, logically structured units, learners are better able to process and
retain information (Deng & Gao, 2023). In addition, replayability—one of the defining features of short-video
platforms—enables learners to revisit specific segments, reinforcing understanding through repeated exposure. This
is particularly valuable in language learning contexts, where repeated encounters with vocabulary and pronunciation
are essential for retention. Recent studies on short-video learning environments further suggest that well-designed
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microlearning content can support learner engagement and perceived usefulness, provided that instructional clarity is
maintained (Conde-Caballero et al., 2024).

2. Al in Language Education

The integration of artificial intelligence into language education has expanded rapidly, particularly with the
emergence of generative Al technologies capable of producing instructional content. Al-supported learning
environments offer several advantages, including scalability, consistency, and the ability to generate large volumes
of instructional materials efficiently. These features are especially relevant in short-video learning contexts, where
content must be produced and distributed at scale. Reviews of Al applications in education indicate that such
technologies can enhance accessibility and support self-directed learning when properly integrated into
instructional design (Law, 2024).

However, the use of Al in language instruction also presents notable limitations. One of the most frequently
discussed concerns is the reduction of social presence, which may affect learners’ perception of engagement and
connection with the instructional content. Research has shown that learners often perceive human instructors as
more authentic and communicatively effective, particularly in tasks involving explanation and contextual nuance
(Kohnke et al., 2025). In addition, questions of perceived authenticity and trust may arise when learners interact
with Al-generated instructional materials, especially if the delivery lacks natural variation or responsiveness.
These limitations suggest that the effectiveness of Al in language education depends not only on its technical
capabilities but also on how it is designed to support meaningful learning experiences.

3. Instructional Video Design

Effective instructional video design requires a systematic approach that typically involves three stages: pre-
production, production, and post-production. During the pre-production phase, instructional goals are defined,
content is selected, and scripts and storyboards are developed. This stage is particularly important because it
determines the structure and clarity of the final instructional material (Niekrenz et al., 2024).

The production phase involves the creation of the video itself, including recording, narration, and visual
presentation. At this stage, factors such as pacing, articulation, and visual emphasis play a crucial role in shaping
learners’ understanding. Poorly paced or overly dense presentations can increase cognitive load and reduce
instructional effectiveness (Deng & Gao, 2023).

In the post-production phase, the video is refined through editing, subtitle integration, and synchronization of
audio and visual elements. Multimodal integration is especially important in language learning, where combining
spoken language, written text, and visual cues can significantly enhance comprehension (Montero Perez, 2022; Tan
et al., 2022). Across all stages, instructional clarity and coherence are critical. Research consistently shows that
learners benefit from videos that are well-structured, clearly explained, and aligned with their cognitive processing
capacity.

4. Mandarin Learning in Digital Environments

Mandarin learning presents unique challenges due to its tonal system, phonological complexity, and the need
to integrate spoken and written forms. Accurate pronunciation requires sensitivity to tonal variations, while
vocabulary acquisition often depends on contextualized usage rather than direct translation. As a result, learners
typically require repeated exposure to linguistic forms and opportunities to practice pronunciation in structured
contexts (Teng, 2024; Cao Tan et al., 2024).

Digital learning environments, particularly those based on video, are well suited to addressing these
challenges. Video-based instruction allows learners to observe pronunciation, hear tonal distinctions, and engage
with contextualized examples simultaneously. Studies on multimodal language learning have demonstrated that
combining auditory and visual input can improve comprehension and retention, especially for complex linguistic
systems (Montero Perez, 2022; Tan et al., 2022). In this context, short-video formats offer additional advantages
by providing concise and repeatable learning episodes that support incremental learning.

5. Learner Needs in AI-Supported Learning

Understanding learner needs is essential for the effective design of Al-supported instructional materials. In
digital learning environments, learners often prioritize flexibility, accessibility, and the ability to engage with
content at their own pace. Short-video formats align well with these preferences, as they allow learners to access
content quickly and revisit it as needed (Conde-Caballero et al., 2024).

In addition to flexibility, clarity and repeatability are critical factors shaping learner satisfaction. Research has
shown that learners are more likely to engage with instructional content when it is clearly structured and easy to
understand (Deng & Gao, 2023). In Al-supported learning contexts, these needs become even more important, as the
absence of real-time human interaction requires instructional materials to be self-explanatory and cognitively
accessible. Recent studies on Al-assisted language learning also indicate that learners value tools that provide
consistent, reliable support while allowing for repeated practice and gradual skill development (Kohnke et al., 2025).

31

RC&SDJ | https://doi.org/10.14456/rc-sdj.2026.3



Research Community and Social Development Journal. Social Science. Vol. 20 No. 1: Article ID: e288998

Taken together, these findings highlight the importance of designing instructional materials that are not
only technologically advanced but also closely aligned with learner needs. This perspective supports the learner-
centered design approach adopted in the present study.

6. Design-Based Research and Design Validation in Educational Technology

Research in educational technology has increasingly adopted design-based research (DBR) as a framework
for developing and evaluating instructional materials in authentic educational contexts (McKenney & Reeves,
2018). Unlike experimental approaches that isolate variables under controlled conditions, DBR generates both
practical solutions and theoretical insights through iterative cycles of design, implementation, and refinement
(Bakker, 2018). This orientation is well suited to the present study, where short-video Mandarin lessons must
address complex linguistic demands within the constraints of digital delivery.

A core principle of DBR is the sequential evaluation of design quality. Nieveen and Folmer (2013) identify
three criteria: validity (whether the design is theoretically grounded and internally coherent), practicality (whether
the materials are usable by the intended audience), and effectiveness (whether they produce the intended learning
outcomes). These criteria are addressed in sequence, because each level provides the foundation for the next. The
present study focuses on validity evaluation — confirming that instructional materials are pedagogically sound
before any outcome-based comparison is conducted. Omitting this step risks conflating content quality with
delivery effects, which limits the interpretability of effectiveness findings (Plomp, 2013).

This concern is particularly relevant in Al-supported learning research, where instructional content is often
evaluated through outcome measures or technology acceptance frameworks without prior verification of
pedagogical quality (Zawacki-Richter et al., 2024; Law, 2024). When design validity is unconfirmed, observed
differences in learning outcomes or user perceptions may reflect variations in content quality rather than the effects
of delivery mode — a confound that undermines research conclusions (Seidel, 2024).

Expert evaluation is the established method for addressing the validity criterion in DBR. Experts assess
instructional materials against theoretically grounded criteria — including clarity, sequencing, and alignment with
learning objectives — to produce evidence of content validity and pedagogical soundness (Nieveen & Folmer,
2013; Plomp, 2013). This process is distinct from learner satisfaction surveys, which measure subjective
experience, and from technology acceptance assessments, which evaluate adoption attitudes. Expert evaluation
addresses the properties of the instructional artifact itself, independent of individual learner responses (Reeves,
2006). The present study adopts this approach to establish design validity for Al-generated and human-taught
short-video Mandarin lessons as a prerequisite for future effectiveness research. The conceptual framework
guiding this process is presented in Section 7.

7. Conceptual Framework

Building on the design-based research principles outlined in Section 2.6, this study adopts a learner-
centered design validation framework to guide the systematic development and expert evaluation of Al-generated
and human-taught short-video Mandarin lessons. The framework is grounded in Nieveen and Folmer's (2013)
quality criteria for educational design, with particular emphasis on the validity dimension, and reflects the
sequential logic of DBR in which needs analysis, design, and validation precede effectiveness testing.
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Figure 1. Conceptual framework
First, learner needs serve as the input conditions for the framework, encompassing learner characteristics,
language learning requirements (such as pronunciation, vocabulary, listening, and speaking), and preferences for
short-video and Al-supported learning. Together, these elements form the empirical foundation on which the
instructional design is built.

Second, designing teaching materials represents the core process through which learner needs are
translated into structured short-video lessons. Instructional content was held constant across both the Al-generated
and human-taught conditions, while the mode of delivery differed between them. This design decision ensured
that instructional quality could be evaluated independently of content variation, with the instructional materials
themselves serving as the primary carrier of the learning experience.

Third, evaluating the quality of teaching materials constitutes the content validation phase of the study.
Both instructional formats were assessed by domain experts using a shared set of criteria, with particular attention
to clarity, accuracy, and suitability. This common evaluative framework allows for consistent quality comparisons
across delivery modes and provides a replicable basis for future assessments.

Finally, the outcomes of this process represent validated design quality evidence for media evidence for
both Al-generated and human-taught short-video Mandarin lessons, establishing the groundwork for subsequent
effectiveness testing and the development of blended instructional models.

Contribution of the Framework

This framework addresses three recurring limitations in the existing literature. First, by integrating learner
needs, instructional design, and quality evaluation within a unified structure, it resolves the fragmentation that has
characterized much of the prior research in this area. Second, it introduces the concept of short-video design
validation, in which instructional materials are evaluated before experimental comparison rather than after, thereby
strengthening the methodological rigor of the research process. Third, it repositions Al-generated instructional
media as design-dependent educational artifacts whose quality is shaped by deliberate design decisions, extending
the current research agenda beyond performance-based evaluation and technology acceptance as sole criteria of
success.

Methodology
1. Research Design

This study is situated within the design-based research (DBR) tradition, specifically adopting a design
validation orientation as described by Plomp (2013) and McKenney and Reeves (2018). Within this tradition, the
sequential research design employed here—comprising needs analysis, controlled instructional design,
development, and expert evaluation—corresponds to the preliminary investigation and prototyping phases of
DBR, in which the primary goal is to establish that instructional materials are theoretically grounded, internally
consistent, and pedagogically appropriate before any effectiveness comparison is undertaken. Expert evaluation
of instructional quality, as employed in Phase 4 of this study, constitutes a validity assessment of the instructional
artifact rather than a measure of learner satisfaction or technology acceptance, and is therefore appropriate for
addressing the study's design validation objectives (Nieveen & Folmer, 2013; Reeves, 2006).

Phase 1: Learner Needs Analysis

The first phase focused on identifying learner characteristics, learning needs, and preferences related to
short-video and Al-supported Mandarin learning. Data were collected using a questionnaire survey and analyzed
using descriptive statistics. The findings from this phase served as the foundation for subsequent instructional
design decisions.

Phase 2: Instructional Design (Controlled Design)

In the second phase, instructional materials were designed under controlled conditions. Short-video lessons
were developed for both Al-taught and human-taught formats, ensuring that instructional content—including
vocabulary, structure, and visual presentation—remained consistent across both conditions. This control allowed
the study to isolate the effect of delivery mode on instructional quality.

Phase 3: Development of Instructional Videos

Based on the design specifications, two sets of short-video lessons were produced: Al-taught and human-
taught versions. Both sets followed the same instructional structure and differed only in the mode of delivery.

Phase 4: Expert Evaluation of Instructional Quality

The fourth phase involved evaluating the instructional quality of the developed videos. A panel of experts
assessed both Al-taught and human-taught materials using a standardized evaluation form. The evaluation focused
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on two dimensions: clarity and suitability. Content validity and reliability were examined to ensure the robustness
of the evaluation process.

Phase 5: Data Analysis and Design Insights

In the final phase, evaluation data were analyzed using descriptive statistics. The results were used to
compare instructional quality between Al-taught and human-taught videos and to derive design insights. These
insights informed practical recommendations for instructional design and contributed to the development of hybrid
learning approaches sassed through a consistent validation process.
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Figure 2. Sequential Research Design Procedure

This study establishes validated design evidence showing that instructional quality in short-video Mandarin
learning is primarily determined by controlled design rather than delivery mode. The findings clarify the
complementary roles of Al and human instruction and provide a focused basis for developing hybrid models and
testing learning effectiveness.

2. Sample group
The study involved 2 groups of participants.

First, 180 non-native Mandarin learners participated in the needs analysis phase using purposive sampling.
Participants were recruited via online platforms, including social media learning communities and digital education
forums, and were required to have at least basic exposure to Mandarin and active use of digital learning tools. The
sample comprised learners from multiple countries (Thailand, China, Malaysia, Europe, the Americas, and other
Asian regions) at diverse education levels, ensuring a broad representation of learner profiles. A 20-item
questionnaire divided into five dimensions (flexibility, clarity, repeatability, accessibility, and Al-assisted support)
was administered, with each item rated on a five-point Likert scale. Their responses provided the empirical basis
for identifying learner needs related to short-video and Al-supported learning.

Second, five experts were recruited using purposive sampling to participate in the evaluation phase.
Selection criteria required each expert to hold at least a master’s degree and to have a minimum of five years of
professional experience in one or more of the following areas: Mandarin language instruction, instructional design,
educational technology, or digital media production. This multidisciplinary composition ensured that the
evaluation captured both pedagogical and technical dimensions of instructional quality. The five experts included
two specialists in Mandarin language teaching, one instructional designer with experience in video-based learning,
one educational technologist, and one digital media professional.

3. Research Instruments
Two primary instruments were used in this study.
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The Learner Needs Questionnaire was developed to examine learners’ expectations and preferences
regarding short-video Mandarin learning. The instrument included items related to flexibility, accessibility, clarity
of explanation, and the need for repeated exposure to learning content.

The Video Quality Evaluation Form was designed to assess the instructional quality of the developed
videos. It focused on two main dimensions: clarity (e.g., comprehensibility, organization, and explanation) and
suitability (e.g., alignment with learner needs and instructional objectives). These dimensions were derived from
established principles of instructional video design and multimedia learning (Mayer, 2021).

4. Instrument Validation

To ensure the quality of the research instruments, both content validity and internal consistency were
examined.

Content validity was assessed using the Index of [tem—Objective Congruence (I0C) method, evaluated by
three qualified experts in language education, instructional design, and educational measurement. Each expert
independently rated every item on a scale of —1 (not congruent), 0 (uncertain), or +1 (congruent), and the IOC
score for each item was calculated as the mean of the three ratings. Items with IOC scores below 0.50 were revised
or removed. For the Learner Needs Questionnaire, IOC values ranged from 0.80 to 1.00 across all 20 items (mean
I0C = 0.92). For the Video Quality Evaluation Form, IOC values ranged from 0.80 to 1.00 across all 15 items
(mean IOC =0.91). All items therefore achieved IOC values of 0.80 or higher, indicating strong alignment between
the items and the intended constructs.

Internal consistency was evaluated using Cronbach’s alpha. A pilot test was conducted with 30 non-native
Mandarin learners who were not included in the main study sample. Cronbach’s alpha was computed for each
dimension of the Learner Needs Questionnaire, yielding values ranging from a = 0.81 to a = 0.89 across the five
subscales. The Video Quality Evaluation Form similarly achieved o = 0.84 across the 15 evaluation items. All
scales thus achieved values of 0.80 or above, which met the commonly accepted threshold for reliability in
educational research (Zakariya, 2022).

5. Instructional Design Procedure

The instructional design process was carefully controlled to ensure comparability between Al-taught and
human-taught instructional materials

1. CONTROLLED INSTRUCTIONAL CONTENT 3. INSTRUCTIONAL QUALITY
(Identical Across Both Conditions) 2. DELIVERY MODE (ONLY DIFFERENCE) EVALUATION
2

@ Learning Objectives AI-TAUGHT HUMAN-TAUGHT
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» - Evaluation Dimensions
Instructional Structure ;: @
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elements are held constant.

m Differences in instructional quality reflect the influence of delivery mode (Al vs. Human)
under controlled instructional design conditions.

Figure 3. Controlled Al vs Human Video Design

Both sets of videos were developed using identical instructional content, including:
5.1 vocabulary items
5.2 pronunciation targets
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5.3 sentence structures

In addition, the overall lesson structure and sequencing were kept consistent across both formats. The only
variable that differed between the two conditions was the mode of delivery: Al-generated presentation versus
human instructor delivery.

This control was essential to isolate the influence of instructional mode and to ensure that any differences in
perceived instructional quality were not attributable to variations in content or structure. The design process followed
established stages of instructional video development, including planning, production, and refinement (Deng & Gao,
2023).

6. Data Analysis

Data were analyzed using descriptive statistics, specifically means and standard deviations, to summarize
learner needs and expert evaluations of instructional video quality for Mandarin language learning.

Descriptive analysis was appropriate for this study because the primary objective was design validation
rather than hypothesis testing or learning outcome measurement. In design-based research, the central question is
whether instructional materials meet predefined quality criteria, not whether causal relationships exist among
variables (Tinoca et al., 2022). Inferential statistics were therefore not employed, as the study was not designed to
determine statistical significance or to generalize findings across populations.

By focusing on means and standard deviations at the item and dimension levels, the analysis provided a
clear picture of how experts perceived the clarity and suitability of each video format. These descriptive findings
establish an evidence-based foundation for future experimental or comparative research, in which the instructional
materials validated here may be tested for their effectiveness with actual learners.

Results
1. Learner Needs

The results of the needs analysis indicated a strong preference for both Al-supported learning and short-
video instructional formats. Overall, learners reported high levels of agreement across all measured dimensions,
including flexibility, accessibility, clarity, and the opportunity for repeated engagement with learning materials.

In particular, learners expressed a clear demand for instructional formats that allow for on-demand access
and repeated viewing, suggesting that replayability is a critical feature in digital Mandarin learning. Al-supported
learning was also perceived positively, especially in relation to its potential to provide consistent explanations and
scalable learning support.

These findings confirmed that short-video and Al-supported instruction align closely with learner expectations
in contemporary digital learning environments and therefore provided a valid foundation for the subsequent instructional
design phase.

Table 1. Learner basic information

No. Item Frequency Percent

1  Gender 180 100
Female 110 61.1
Male 70 38.9

2 Age 180 100
18-20 31 17.2
21-25 109 60.6
26-30 38 21.1
31+ 2 1.1

3 Education 180 100
High school or below, 111 61.7
Diploma or associate degree, 45 25.0
Bachelor’s degree, 13 7.2
Postgraduate degree. 11 6.1

4  Country 180 100
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No. Item Frequency Percent
Americas 20 11.1
China 28 15.6
Europe 16 8.9
Malaysia 22 12.2
Thailand 60 333
Other Asia 27 15.0
Other 7 3.9
5  Prior Experience 180 100
No 26 14.4
Yes 154 85.6

Table 1. shows that the 180 learners were predominantly female (61.1%), mainly aged 21-25 years (60.6%),
and mostly had a high school education or below (61.7%). By country, the largest proportion came from Thailand
(33.3%), followed by China (15.6%) and other Asian countries (15.0%). Most participants also reported prior
experience (85.6%). Overall, the sample was largely composed of young female learners from Thailand with prior
experience, providing a clear background for interpreting the subsequent results

Table 2. Learners’ Needs Regarding the Use of Short-Video and Al-Supported Instruction for Mandarin Learning

Learner Needs Level

Meaning
No. Evaluation Item N=180
Mean SD
1. Flexibility Needs 3.70 0.87 High
1 Ineed Mandarin materials I can study anytime and anywhere. 3.80 0.85 High
2 Ineed short-video lessons that fit my daily schedule. 3.65 0.90 High
3 Ineed a learning format that supports self-paced study. 3.50 0.95 Moderate
4 Ineed mobile-friendly Mandarin lessons. 3.85 0.80 High
2. Clarity Needs 4.65 0.53 Highest
5 I need short-video lessons with clear explanations. 4.70 0.50 Highest
6 Ineed vocabulary and grammar presented in an easy way. 4.65 0.55 Highest
7 l ;1::(? videos with clear pronunciation and suitable speaking 430 0.45 Highest
8 I need videos that use subtitles, visuals, or examples clearly. 4.45 0.65 High
3. Repeatability Needs 4.10 0.77 High
9 Ineed Mandarin videos that I can replay when needed. 4.15 0.75 High
10 Ineed short-video lessons that support repeated review. 4.05 0.78 High
11 I need a forrpat that allows repeated practice of pronunciation 495 0.70 High
and expressions.
12 Ineed lessons that support repeated learning until I understand. 3.95 0.85 High
4. Accessibility Needs 3.55 0.92 High
13 Ineed Mandarin materials that are easy to find and use online. 3.60 0.90 High
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Learner Needs Level

Meaning
No. Evaluation Item N=180
Mean SD
14 I need short-video lessons that are quick to access. 3.55 0.92 High
15 Ineed learning content suitable for regular online use. 3.45 0.98 Moderate
16 I need digital lessons that are easy to follow independently. 3.60 0.88 High
5. Al-Assisted Support Needs 4.80 0.42 Highest
17 Ineed Al tools that can explain unclear Mandarin content. 4.85 0.40 Highest
18 Ineed Al features that provide immediate help or guidance. 4.75 0.45 Highest
19 i rrll(elzepde rAS(I, sgﬁsé)ét that makes Mandarin learning more efficient 4.80 0.42 Highest
i 1Izllzczﬁl()z('?rll[;ass1sted tools that support learning outside the 430 0.44 Highest
Overall 4.16 0.70 High

Overall, the learners reported a high level of need regarding the use of short-video and Al-supported
instruction for Mandarin learning (Mean=4.16, S.D. =0.70), indicating that this instructional approach was
considered relevant and strongly needed for effective Mandarin learning.

Al-assisted support needs ranked first (Mean= 4.80, S.D. = 0.42). The two most prominent items were
the need for Al tools that can explain unclear Mandarin content (Mean=4.85, S.D. =0.40) and the need for Al
support that makes Mandarin learning more efficient and personalized (Mean = 4.80, S.D. = 0.42).

Clarity needs ranked second (Mean =4.65, S.D. =0.53). The strongest items were the need for videos
with clear pronunciation and suitable speaking speed (Mean =4.80, S.D.=0.45) and short-video lessons with
clear explanations (Mean = 4.70, S.D. = 0.50).

Repeatability needs ranked third (Mean =4.10, S.D. = 0.77). The most notable items were the need for
a format that supports repeated practice of pronunciation and expressions (Mean = 4.25, S.D. = 0.70) and the need
for Mandarin videos that can be replayed when needed (Mean = 4.15, S.D. = 0.75).

Flexibility needs ranked fourth (Mean = 3.70, S.D. = 0.87). The leading items were the need for mobile-
friendly Mandarin lessons (Mean =3.85, S.D. =0.80) and materials that can be studied anytime and anywhere
(Mean = 3.80, S.D. = 0.85).

Accessibility needs ranked fifth (Mean = 3.55, S.D. = 0.92). The most prominent items were the need for
Mandarin materials that are easy to find and use online (Mean =3.60, S.D.=0.90) and digital lessons that are
easy to follow independently (Mean = 3.60, S.D. = 0.88).

2. Instructional Quality Evaluation

The evaluation results indicated that both Al-taught and human-taught instructional videos were rated at a
high level of quality across the two dimensions of clarity and suitability. To align the findings more directly with
the two research dimensions, the 15 evaluation items were grouped post hoc as follows: clarity items (Items 2, 4,
5,6, 8,11, 12) and suitability items (Items 1, 3, 7,9, 10, 13, 14, 15). For the human-taught videos, the mean clarity
score was Mean = 4.51 (S.D. = 0.43) and the mean suitability score was Mean = 4.14 (S.D. = 0.37). For the Al-
generated videos, the mean clarity score was Mean = 3.69 (S.D. = 0.78) and the mean suitability score was Mean
=4.37 (S.D. = 0.45). These dimension-level scores are presented to supplement the item-level data in Table 3
below. It should be noted that the study employed descriptive statistics only; no inferential statistical test was
conducted to determine whether the differences between the two formats were statistically significant, consistent
with the design validation focus of this research.

The human-taught videos received higher mean scores on clarity-related items, particularly in terms of
clarity of explanation (Mean = 4.80 vs. Mean = 2.60) and naturalness of language delivery (Mean = 4.80 vs. Mean
= 2.40). Experts noted that human-delivered instruction tended to provide more natural explanations and clearer
emphasis on key learning points. These score differences were descriptively notable, particularly on clarity items;
however, no statistical comparison was conducted, and the findings should be interpreted accordingly.
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In contrast, the Al-taught videos demonstrated strong performance in terms of suitability-related items,
particularly suitability for the short-video learning format (Mean = 5.00, S.D. = 0.00) and correctness of
pronunciation (Mean = 4.80, S.D. = 0.45), demonstrating structural consistency and close alignment with the
scripted instructional sequence. The descriptive results indicate that delivery mode may differentially influence
specific dimensions of perceived instructional quality, with human instruction showing relative strength in clarity

and Al instruction in technical suitability.

Figure 5. Al-taught short videos for Mandarin learning (c-d)

Table 3. Results of the quality evaluation of human-taught and AI-Generated Chinese language teaching videos.

Quality Level
Human-Taught Al-Generated
n=5 n=5
No. Evaluation Item Mean S.D. Meaning Mean S.D. Meaning
1 Accuracy of Mandarin content 440 0.55 High 4.60 0.55 Highest
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Quality Level
Human-Taught Al-Generated
n=5 n=5
No. Evaluation Item Mean S.D. Meaning Mean S.D. Meaning

2 Appropriateness of content for intended level  4.80 0.45  Highest 3.20 0.45 Moderate

Relevance of vocabulary, grammar,
3 expressions 4.60 0.55 Highest 4.20 0.45 High
4 Clarity of lesson objectives 420 045 High 4.20 0.45 High
5  Logical sequence of lesson presentation 440 0.55 High 4.40 0.55 High
6  Clarity of explanation 480 045 Highest 2.60 0.55 Moderate
7  Suitability for short-video learning format 420 045 High 5.00 0.00  Highest
8  Support for learner understanding 480 0.45 Highest 2.60 0.55 Low
9  Suitability for self-paced learning 4.00 0.00 High 4.60 0.55 Highest
10 Correctness of pronunciation 420 045 High 4.80 0.45 Highest
11 Naturalness of language delivery 4.80 0.45 Highest 2.40 0.55 Low
12 Clarity of voice and speech rate 420 045 High 4.80 0.45 Highest
13 Quality of visual presentation 3.60 0.55 High 4.40 0.55 Highest

Readability of text/subtitles/on-screen
14  elements 3.80 045 High 4.40 0.55 Highest
15  Appropriateness of audio and sound quality 3.80 045 High 4.40 0.55 High

Overall Average 431 057 High 4.04 0.96 High

Overall, both video formats were rated at a high-quality level, indicating that they were considered
suitable for short-video Mandarin instruction. The human-taught videos received a higher overall quality score
(Mean=4.31, S.D. =0.57) than the Al-generated videos (Mean =4.04, S.D. = 0.96). For the human-taught videos,
the strongest aspects were clarity of explanation and naturalness of language delivery (Mean = 4.80, S.D. = 0.45),
followed by appropriateness of content for the intended level and support for learner understanding (Mean = 4.80,
S.D. =0.45), and relevance of vocabulary, grammar, and expressions (Mean = 4.60, S.D. = 0.55), reflecting strong
pedagogical clarity and instructional appropriateness.

For the Al-generated videos, the most outstanding strengths were suitability for the short-video learning
format (Mean = 5.00, S.D. = 0.00) and both correctness of pronunciation and clarity of voice and speech rate
(Mean = 4.80, S.D. = 0.45), showing strong technical and delivery quality. Nevertheless, the Al-generated videos
received lower ratings for clarity of explanation (Mean = 2.60, S.D. = 0.55) and naturalness of language delivery
(Mean = 2.40, S.D. = 0.55). The difference between the two overall mean scores was 0.27 points, favoring the
human-taught videos.

These findings suggest that human-taught videos received higher expert ratings on pedagogical clarity
indicators, while Al-generated videos demonstrated stronger technical consistency indicators. It should be noted
that the evaluation addressed expert-perceived instructional quality only; constructs such as learning satisfaction,
trust, or continuance intention were not directly assessed in this study and would require separate learner-
centered investigation.

3. Design Insights

A closer examination of the evaluation results revealed distinct strengths associated with each instructional
format.

The Al-taught videos demonstrated advantages in terms of consistency and repeatability. The delivery was
stable across segments, and the structure closely followed the predefined instructional sequence. These
characteristics support efficient content delivery, particularly for repetitive language elements such as vocabulary
and pronunciation.
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Table 4. Comparative Design Strengths of Al and Human Instruction

Implications for

Instructional Main design Supporting empirical Design short-video
mode strengths evidence interpretation Mandarin lesson
design
Consistency, Expert evaluation Al-taught videos are  Use Al-generated
repeatability, stable  indicated that Al- most effective when  instruction for
delivery, generated videos were the instructional vocabulary review,
pronunciation strong in short-format goal requires pronunciation
regularity, concise suitability, repeated exposure, drills, repeated
short-format pronunciation standardized practice, and
Al-taught . . . .
instruction presentation cons1.stency,. and clarity  presentation, ar'ld' scalal?le self-paced
of voice delivery. The stable pronunciation learning support.
findings also supported =~ modeling.
Al’s value for
flexibility, repeatability,
and scalable learning
assistance.
Natural Expert evaluation Human-taught Use human
explanation, showed that human- videos are most instruction for
pedagogical clarity, taught videos received effective when introducing new
contextual nuance,  higher overall ratings learners need concepts,
Human- instructi‘onal and were part‘icularly explanation, explaining d.ifﬁcult
taught approprlatenegs, strong in clarity of f:ontextual. language points,
. . stronger perceived  explanation, naturalness  interpretation, contextualizing
instruction s . .
credibility of language delivery, emphasis, and vocabulary, and
vocabulary and communicative building learner
grammar relevance, and  clarity. trust.
instructional
appropriateness.
Structured content,  Both instructional Instructional quality ~ Adopt a hybrid
clear lesson formats were rated ata  depends less on design model in
sequence, high quality level and delivery mode alone  which Al supports
suitability for short- considered suitable for ~ and more on repetition and
Shared video Mandarin short-video Mandarin controlled design, scalability while
design value learning instruction. content clarity, and ~ human instruction
alignment with supports
learner needs. explanation and
nuanced
communication.

The human-taught videos, on the other hand, showed strengths in natural explanation and clarity. Experts
observed that human instructors were better able to adjust emphasis, provide nuanced explanations, and maintain
a more engaging instructional flow.

Taken together, these findings suggest that Al and human instruction offer complementary strengths rather
than competing advantages. While Al supports structured and repeatable delivery, human instruction enhances
interpretive clarity and communicative effectiveness. These differences provide important design implications for
the development of hybrid instructional approaches in short-video Mandarin learning.

Discussion
1. Interpretation: Instructional Quality as a Design-Driven Outcome

The findings of this study suggest that instructional quality is shaped more by design decisions than by the
choice of delivery technology. Although both Al-taught and human-taught videos were rated highly, the
differences observed between the two formats were relatively small and primarily associated with specific aspects
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of clarity and suitability. This pattern indicates that the effectiveness of instructional media is not determined by
whether the content is delivered by Al or a human instructor, but by how well the material is structured, sequenced,
and aligned with learner needs.

This interpretation is consistent with established principles of multimedia learning, which emphasize that
instructional effectiveness depends on the organization and presentation of content rather than the medium itself
(Mayer, 2021). It also aligns with recent work on digital video learning, which shows that segmentation, pacing,
and clarity of explanation play a central role in shaping learner understanding (Deng & Gao, 2023). From this
perspective, Al should not be viewed as a substitute for instructional design, but as a tool whose effectiveness
depends on the quality of its implementation.

2. Reframing AI and Human Instruction: Complementary Rather Than Competitive

A key contribution of this study lies in reframing the relationship between Al-taught and human-taught
instruction. Rather than supporting a competitive model in which one mode is expected to outperform the other,
the findings suggest that the two approaches offer complementary strengths.

The Al-taught videos demonstrated advantages in terms of consistency and repeatability, which are
particularly valuable for reinforcing vocabulary and pronunciation. These features are well aligned with the
demands of Mandarin learning, where repeated exposure is essential for acquiring tonal accuracy. At the same
time, the human-taught videos showed greater strength in explanation and communicative clarity, reflecting the
ability of human instructors to adapt emphasis and provide nuanced interpretation.

This pattern is consistent with recent studies indicating that learners often perceive Al-generated instruction
as efficient but less socially present, while human instruction is associated with greater authenticity and interpretive
richness (Kohnke et al.,2025; Law, 2024). Taken together, these findings challenge the assumption that Al and
human instruction should be evaluated in isolation and instead support a hybrid perspective in which each mode
contributes distinct pedagogical value.

3. Theoretical Contribution: Toward a Design Validation Paradigm in AI-Supported Learning

This study contributes to the literature by shifting the focus of Al-in-education research from performance-
oriented evaluation to design validation. Much of the existing research has examined whether Al improves learning
outcomes or influences technology acceptance (Liu et al., 2024; Zawacki-Richter et al., 2024). While these
questions are important, they often overlook a more fundamental issue: whether the instructional materials
themselves are well designed.

By integrating learner needs, instructional design, and evaluation within a single framework, the present
study advances a design validation paradigm in which instructional quality is examined prior to outcome-based
testing. This approach addresses a key methodological limitation identified in previous reviews of Al in education,
which have noted that the effectiveness of Al-supported learning depends heavily on pedagogical design rather
than technological capability alone (Zawacki-Richter et al., 2024; Law, 2024).

From a theoretical standpoint, this shift has two implications. First, it repositions Al-generated instructional
media as design-dependent artifacts, emphasizing the role of instructional design in shaping learning experiences.
Second, it highlights the need for future research to incorporate design validation as a standard step before
conducting experimental comparisons or testing learning outcomes.

4. Practical Implications: Toward Hybrid Instructional Models

The findings of this study have direct implications for the design of Al-supported language learning
environments. Rather than choosing between Al and human instruction, educators and instructional designers
should consider how to integrate both approaches in a complementary manner.

A hybrid instructional model appears particularly promising. In such a model, Al-generated videos can be
used to provide structured, repeatable content for foundational learning tasks, such as vocabulary acquisition and
pronunciation practice. Human-delivered instruction, in contrast, can be used to support explanation,
contextualization, and the development of deeper understanding.

This approach is consistent with emerging perspectives in educational technology, which emphasize the
importance of combining automated systems with human guidance to support meaningful learning (Holmes et al.,
2022). For Mandarin learning specifically, the integration of Al-supported repetition with human-mediated
explanation may offer an effective way to address both the cognitive and communicative demands of the language.

Overall, these implications suggest that the future of Al-supported learning lies not in replacing human
instruction, but in designing systems in which Al and human roles are carefully aligned to support different aspects
of the learning process.

Conclusion
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This study examined the design and evaluation of Al-taught and human-taught short-video Mandarin
lessons through a learner-centered framework. The findings demonstrated that instructional quality is primarily
determined by design rather than by the mode of delivery. Both Al-generated and human-delivered videos
achieved high levels of quality when developed under controlled and well-structured instructional conditions.

The results also showed that learner-centered design plays a critical role in aligning instructional materials
with the demands of digital language learning. Learners expressed a strong preference for flexible, accessible, and
repeatable learning formats, and these needs were effectively addressed through short-video instructional design.
Within this context, instructional clarity emerged as a key factor influencing perceived quality, particularly in a
linguistically complex domain such as Mandarin.

Importantly, the study found that Al and human instruction should not be treated as competing alternatives.
Instead, the two approaches offer complementary strengths, with Al supporting consistency and scalability, and
human instruction enhancing explanation and interpretive clarity. This suggests that effective instructional design
should focus on integration rather than substitution, combining the strengths of both approaches within a coherent
learning system.

Overall, the study contributes to the growing body of research on Al-supported learning by emphasizing
the importance of design validation prior to effectiveness testing. It highlights the need to treat instructional media
as designed educational artifacts and provides a structured foundation for future research and development in short-
video language learning environments.

1. Limitations

1.1 The study focused on design validation, not learning outcomes; therefore, instructional
effectiveness was not measured.

1.2 Non-probability sampling limits the generalizability of the findings to broader learner populations.

1.3 Instructional quality was evaluated by a small expert panel (N = 5), which may restrict the
diversity of perspectives.

1.4 The use of a short-video format limits applicability to longer or more complex instructional
contexts.

2. Future Research

2.1 Examine learning effectiveness (e.g., pronunciation, vocabulary, retention) using experimental or
quasi-experimental designs.

2.2 Develop and test hybrid models combining Al-generated content with human instruction.

2.3 Investigate learner variability (e.g., proficiency, learning strategies, Al familiarity).

2.4 Explore adaptive and personalized Al systems in short-video learning environments

Output, Outcome, and Impact
1. Research Output

The study produces validated instructional design evidence for Al-taught and human-taught short-video
Mandarin lessons developed under controlled conditions. This includes empirically grounded design criteria and
directly comparable instructional materials.

2. Research Outcome

The findings demonstrate that instructional quality is primarily determined by design rather than delivery
mode, with both Al and human instruction achieving high quality under controlled design conditions. At the same
time, the results identify complementary strengths, with Al supporting consistency and repeatability, and human
instruction enhancing explanatory clarity and contextual understanding.

3. Research Impact

This study advances Al-in-education research by establishing a design validation perspective in which
instructional materials are evaluated prior to effectiveness testing. It reframes Al-generated instruction as a design-
dependent educational artifact and provides a structured foundation for developing hybrid instructional models
that integrate Al scalability with human pedagogical strengths.
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Abstract

Introduction: The logistics industry is an important mechanism driving the Thai economy. However,
road transportation remains a major source of carbon dioxide emissions. The use of electric trucks is therefore an
important approach to support green logistics and reduce energy costs. Nevertheless, the successful adoption of
electric trucks requires internal organizational communication to create shared understanding among employees.
This study aimed to analyze the influence of internal organizational communication on green management
efficiency and economic efficiency.

Methodology: This study employed a quantitative research design and collected data using a
questionnaire. The sample consisted of 101 employees from a logistics organization in Thailand that had adopted
electric trucks. The respondents were selected through purposive sampling. The questionnaire covered internal
organizational communication, green management efficiency, and economic efficiency. Data were analyzed using
descriptive statistics and Ordinal Logit Regression with a Hierarchical Regression approach.

Results: The respondents reported a high level of agreement regarding internal organizational
communication, green management efficiency, and economic efficiency. The Cronbach’s alpha coefficients of all
three variables were at a high level. The analysis revealed that internal organizational communication had a
statistically significant positive effect on green management efficiency and also had an indirect positive effect on
economic efficiency through green management efficiency.

Discussion: The findings indicated that achieving economic efficiency from the use of electric trucks
required effective green management. Such green management was supported by internal communication that
created shared understanding among employees with different roles and experiences.

Suggestion: Logistics organization should establish electric truck policies that are linked to green
management strategies, develop internal communication systems, and encourage feedback from operational
employees. In addition, the government should support incentive measures, infrastructure development, and
human resource development to accelerate the transition toward a low-carbon transportation system.

Keywords: Internal Organizational Communication; Green Management Efficiency; Economic Efficiency;
Electric Trucks; Logistics Business
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Table 1. General Information of Respondents

2944 (Data) AHT (Frequency) 988y (Percentage)

WA (Sex)

91¢J9 (Female) 14 13.86

%18 (Male) 87 86.14
ik I (Age: Years old)

WBENIWEBWTL 30 1 (Less than or equal 30 years old) 15 14.85

31-35 1 (31 - 35 years old) 12 11.88

36 — 40 {1 (36 — 40 years old) 23 22.77

41— 45 11 (41 — 45 years old) 26 25.74

46 - 50 11 (46 — 50 years old) 15 14.85

NINAIWEBWINTL 51 1 (More than or equal 51 years old) 10 9.90

1A = 40.11 1) (Average = 40.11 years old) FsifleniunsAsg 4 = 7.79 (Standard Deviation = 7.79)

TLAUNTIANENFGIGA (Highest Education)

FoanAnEInanlas ( Senior High School) 57 54.46

1Aty (Bachelor) 44 45.54
AL1997% (Job Position)

éﬁmmi (Manager) 23 22.77

WA (Supervisor) 14 13.86

19 WT/RLIs a7 (Officer/Coordinator) 12 11.88

WHANREUSD (Driver) 52 51.49

Uszaunnssinsinemlusiunalaqiiu (Experience in Current Position)

5-61 (5 -6 years) 69 68.32
7-81 (7 -8 years) 16 15.84
1N 8 9 (More than 8 years) 16 15.84

WAy 7.15 1 (Average = 7.15 years) zifml,ﬁmmummﬁm = 5.02 (Standard Deviation = 5.02)

mﬁmwgmuiﬂmmﬂmm (Knowledge of Electric Vehicle Trucks)

F2AUNIN (Advanced level) 18 17.82
F2AULIRNATY (Intermediate level) 26 25.74
szAUALg (Basic level) 45 44,55
STAUBENAL (Novice level) 12 11.88

FIUIUAIDYWNINNA 101 A (N=101)
(Total number of respondents 101 people) (N=101)

ARAaMNITNIasANARTuA UL AN Aun1aTan1aRiTen oy uazdy
“Wunaanin” nnae Tnsreidauadsgeigade winsmulesanadaeugaanmanlani
n199An198E8078909ANS fAARY 3.7822 sa9a4NIAe N1sdanisdidaanaaannnsy
AERIUINADHEE1TAEL TR 3.7725 waznisdantafilaaras mAnnasuaunn Uil
isruasisllasAnsnn Saindy 3.7624 aniciivefifiauafasinfigaie ssansuiufienssy
FNIUIENIUEY SATede 3.7050 axnauyReLiuasNInAalsrAanEnInnsdAnsRiden
Tnasan
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{ ¢ s a a a ¥ o/
15199 2 Nﬂﬂ"l‘i’JLﬁ‘jqz‘Vi‘j&ﬂUﬂ’J”lﬁ\lﬂﬂLﬁusfuﬂ‘ﬂﬂ‘ﬂﬁﬂ"l‘wG]’]Hﬂ”l‘i@ﬂﬂ"l‘jﬁ@ﬂ’]

Table 2. Analysis Results of Opinion Levels on Green Management Efficiency

AHARLTY ANRREWHIMIN Asulana
(Opinions) (Weighted Average) (Interpretation)
msdnnsRdentuesansmeiifanszuaunsUsulss 3.7624 Winaaesn
NN TEUETR Sy AV B AW (0.8620) (Agree)

(Green management in the organization helps create an efficient

transportation route improvement process.)

nadpnaRidenuasansmeaasalaey 3.7129 e

ATUNNTUINTUIBIBIANS (0.8042) (Agree) C .

ANANLUTLANE

(Green management in the organization helps create a

AFBEUUIA = 0.9128
(Cronbach’s Alpha

= 0.9128)
A lALET- LB -

Taafin = 0.8640

competitive advantage for the organization.)

mMsdrnsRideniuesAnsmeannsRe AuIARBNBENTAIN 3.7723 WiaaenIn
(Green management in the organization clearly helps reduce the (0.7859) (Agree)
environmental burden.)

winsmussansfinangamenlatunmnisdnnis 3.7822 WikAREHIN
M (0.8319) (Agree)

(Employees in the organization have knowledge and

(Kaiser-Meyer-0lkin
value = 0.8640)

understanding of the organization’s green management.)

(2 F;ﬂ’ifﬂy’%/‘uﬂ’]’i?ﬂﬂﬂ%ﬂ@’mﬂﬂ’)ﬂﬂ’?uﬁ% T T‘LA@YWH 3.7030 Lﬁuﬁqgmﬂ
mMaTansAdeangnillszananm (0.8068) (Agree)
(The organization is recognized by other agencies for its

effective green management.)

vanen (Note): e tnaaiduAsandeaiunnmsg (Numbers in parentheses are standard deviation)

a ¢ [ a @ a a = g
HANNTAATIENSEALAHAATW NS AME N WNATE gAY uamsTuR99T 3 Bemann
AniuluauiinatpsauagrlssfindAgiisaiunisananlyenaaudemasiuszezeng

v 1

AUTHANATYDINTTANY]H UazANBAmMANS oA NNIANITNAIN TS Fleet iamﬁnﬂfwwyﬁ
s URMTELABRIAN Lmszm%wﬁ@mﬂgﬂgﬁu@:@'gﬂ NANNTAATITINLIN BDAIDTNII 6
Uszifnfiandinlaransasanunamiy 0.9049 uaashifiuanadnmsiomandasaonaans
anetugs uazanrnsalndudinussansnmnnaasugialnesnsnidete wazilensaesay
AN AHTESIASIRTIAIINAEAT KMO WU8 Ay 0.8907 ﬂ%;fﬂyizﬁluﬁﬂﬁﬂ
uansanlnsIasdaHaiANANIaH

HeRansonanedsatsiminresaa@aiy wuan ynussduinnsulanany sz
“WinpagsIn” Tm%’mﬁmﬁﬁméw 3.4951-3.7624 meefv%yl,ﬁudfmgmﬂuLmumumuﬁagmm
L%Qi_l'm@lﬂﬂ‘j::ﬁwﬁﬂ’]wwq\‘iLﬂﬁi&iﬂﬁ@‘ﬁlLﬁﬂ@ﬂﬂﬂﬂﬁ?%ﬁﬂﬂ‘i‘jnﬂrwwyﬁ ﬂﬁ:Lﬁuﬁﬁﬁﬁmﬁ'ﬂqaﬁq@
AD ﬂﬂﬁ?%ﬁﬂﬂﬁnﬂfﬂﬁﬂﬁwméﬁsf%@ﬁmyflm%y@Lwﬁqmcfm:ﬂ:mq ARy 3.7624 T8989H7
A nalrsausmn iinaaasiesanafianssuRneeunednnsnniy Saindy 3.6357 uas

m‘mmugfmﬂm‘svgﬂfwmﬁmm@mm Apaas 3.5644

A15197 3 HAN1TAATIEISEAUANEARTNTN ST ANE AN SIS Hgia

Table 3. Analysis Results of Opinion Levels on Economic Efficiency
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ANARLTW AURAEDIEIIIN  naudans
(Opinions) (Weighted Average)  (Interpretation)
malrnusanirhmsanalraneaudemauszey 3.7624 WinmENN
£19 (0.7765) (Agree)

(The use of electric trucks helps reduce fuel costs in the long

run.)

mﬁ@musfmammﬂmv%ﬁmmémﬂ 3.5644 Wumagsn

(Investing in electric trucks is worth the investment.) (0.7405) (Agree)

imﬁmﬂTWv\Tﬂﬁﬂi:?mﬁmwmin%w5@muﬁﬂfﬁﬂﬁﬂ?‘fﬁﬁu 3.4951 AT Etats C .
ANNHUILAND

(Electric trucks have better energy efficiency than fuel- (0.7566) (Agree)

ATBUUIA = 0.9049

powered trucks.)
(Cronbach’s Alpha =

NF9ANITHEN IR TINTEY Fleet ’iammﬂfWV\Tflﬁ 3.5545 Wumagsn 0.9049)
ﬂizﬁw%mwgmmiﬂ%ﬁyﬁﬁﬁu (0.8182) (Agree) : . ca
) ) AlAERT-1NeDT- laRTN

(The overall energy management of an electric truck fleet is 0.8907
more efficient than fuel-powered trucks.) ) T )

. v v e " : o v (Kaiser-Meyer-Olkin value
ﬂﬁiT‘ﬁﬂUﬁﬁVJﬂTV\lW’m\i waNMeRnsTiransURnraLsD 3.6337 ARAIENIN 0.8907)
FopuunTu (0.8333) (Agree) o

(Using electric trucks promotes greater social responsibility

within the organization.)

nslsausnn e resanslasuanusaniean 3.5347 WinAENN
FNANUAZARININTY (0.7945) (Agree)

(The use of electric trucks enhances collaboration with

customers and business partners)

NH1899 (Note): GT’JL@‘?JT%NL’.ﬁuﬁﬂﬂ’nﬁmmuﬂ’lmﬁﬁu (Numbers in parentheses are standard deviation)

HanM9ALATIEnITsUANAniNIuU ST AN N A WA HEHnTa Tuns R e s nne Ty
¢ dl 3 a 1 ¥ o ! & o o A o
29AN5 uaRIlUAI9T 4 GepnnAniuluaiudenananseuagul sz wa Ay a9y
nsfeananieuesansiiansBeanfenmanuesesans n1sefuneniswasuulamamalulad
TnasnnaaefUsmusIIeIAnT N1985 19 MANEsITanTuN1eTueIAns nalnn1ssuiy
ANHAALAN WATNITUSUUFINTTLINNITABNITIINYDLAHDUNZIBINTINGIN WANTITTATIZN
WU 2BANANNNS 5 Uszifiuflandudse@ns asanuiamaiu 0.9117 uass s
Viannafaanaaanaesnieugs wazansalrindoddnaainainnsalunisdesnsnialy
a9Ans(neeeuEaiie uazIHeiN13AI9EBUANNIMNIZANYBIlATINTIAIAINAIEAT KMO
wuRA iy 0.7159 aglnsiusian uansanlaseasnediandiaoumsnzas
\HaResanaaisasnimingasaauAniu wuen vndseduiinisulanaey tusesy
« <& Vv ” v & 1 Vv A I v 1
FHAENIN" UAAS TN I AB UL LA LATNEHHNEBILINABAIINETNITNAMHNITRDET
neluesnns Ussfuiiiaedsgeiige Ae n1sU5uUgensruaunisiessanaafnfiumie
g pLauaunzii #szansanlunisdidug sieresesans sesaeunde nalnn1ssuls
pnAninEaurasTun1sSunagnen198a1598999ANT LATN1TEaNS NS ABULT A

mamaluladlngnesunaluiduniaenaansiuimusssnninns
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P a ¢ o a & 2 > '
B98N 4 N@ﬂ"l‘i’]Lﬂ‘i"l%%‘i&ﬂuW’J"INﬂﬂLifiuatuﬂ‘iiaﬂﬁﬂ”lwC"I"I‘HV"IQ"INN”IN’]‘jﬂTuﬂ"l‘iﬁﬂNW‘jﬂ"lﬂTu
L4
BIANT

Table 4. Analysis Results of Opinion Levels on Internal Communication Competencies

ANARLTL ANRALOWNUINATIN NITUUANS
(Opinions) (Weighted Average) (Interpretation)
AN5ADENT HBIANTANNBIANRENNANYBIBIANS 3.7525 WiuaneNnn
(Internal communication refers to the organization’s core (0.7925) (Agree)
values.)
RE AT e RT A TINRI ARV EN LWﬂTuT@@T@Tgﬂ@%U’mTu 3.7921 R eTan
VALV aBAARE LI mUETTHEIANT (0.8639) (Agree)

(The adoption of technological changes is explained in a . .
ANANUTE NG
context consistent with the organizational culture.)

ATEUUIA = 0.9117
(Cronbach’s Alpha
=0.9117)

A (AR IR

Toafin = 0.7159

ﬂ’?’iﬂ’iy’lxiﬂ’mﬁmﬂﬂiil’lﬂﬁ/u?uﬂdéﬂiLﬁNﬂ’]’mﬂ’ﬂ@ﬂf‘;ﬂﬂﬁT’m 3.7327 Lﬁucﬁwmﬂ
FRUEIIHBIANTIINTI (0.8354) (Agree)
(Creating a collective corporate image enhances

organizational cultural alignment.)

nalnnssulspanuAniufiaanne tunsusunagnsnis 3.8911 Winanasnn _ _
(Kaiser-Meyer-0lkin value

Aoan98989An3 (0.7733) (Agree)
= 0.7159)

(Feedback mechanisms contribute to the adjustment of the

organization’s communication strategy.)

nn5UsULINsTUNNsADaNsaINTaAn TS e e ANa ULE 3.9307 WilAREHIN
Lﬁwi:ﬁwﬁmw?umﬁm"wLﬁuqiﬁwmm AN (0.7650) (Agree)
(Improving communication processes based on feedback or

suggestions increases the organization’s business efficiency.)

MHEe (Note): VTQL@‘IJTMNLzﬁuﬁﬂﬂ’mﬂwmummgm (Numbers in parentheses are standard deviation)

HANITAATIAAMBIRNGY wansTunng19i 5 Trauuenisdszsismaanid 2 UM AD
yauanly dazansnmnnsdnnsdiden uiudauann Taun uwwndiaesd 1 uaz 2 sauyafiaed
Tar UszanBarmnnaesugiia Wudaulsnis Taun uuus1aeed 3, 4 uay 5 wazlnAIWIIAY
Odd-ratios wameluaan9f

Tuuuusaei 1 Uszansamnisdnnismideanduiudsns wuan daudssssu
nnafnuIgIgadansnaiteuanasiied Ay ada waraIAAHIAIuTaLTINNHHA
fdvEnaBeanes il f AyneadRn tuazdusn uanshidiug ninefifissaunisineuas
AngiAEafUsaUTan inagenan Suunhinusufulsraninmniadnnisdidealussiugedu
Lﬁ@w‘ﬁ'u@TqLmﬁmwmmm?umﬁmqamﬂumﬁﬂ’ﬁlﬁﬂ@juumﬁ@mﬁ 2 WU FaudaAINann
:ﬁ@w%waL%qmﬂﬂﬂ'Nﬁﬁfﬂ@?ﬁﬁfymmﬁﬁqq Tnefiandndsz@ns maty 1.4729 (A7 Odd-ratio
WL 4.389) waA9a1 ANAINITaTun1sAeansnteluesansrasi s lanaf ninew
@:ﬁ'ﬁ:Lﬁum:ﬁw%mwm‘sf%’mmﬁﬁLﬁmcﬁuﬁ:é’fmqﬁ?uﬂﬂ'w%’mLw wenand A1 LR chi-squared
WA 30.07 1 48.17 wazAn Pseudo R2 {inan 0.0707 1u 0.1132 uamenn nnatiindauys

AN9ABE19N18 IHBIANTEIANATTHEINITO LNITET UL USRI NINNITAANTITRT 892D
LUUITND
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@?ﬁm%’umLLum"mmﬁT%ﬂizﬁw%mwwmeﬁﬁmﬁuﬁqwﬁmm wu Dawuudaesdi 3
FULlS9EAUNNSANENQIALAZEIARINNI AT LTI N MM BNEnalBsuanas 19 fifuddny
NIEDR WA ATHUAL AL IUNNS AN IR dauAEaTestUNMTIug Ussannam
nawrsEgAaannnislrsausmn iin ileifindaulsnanuaunsaiuniasdeans neltussanatu
WULSIAEsTl 4 Wuan Faudssenanniiavana@euanes i ddnans lnedangulssans
Wil 2.0952 WazAN Pseudo R2 1finan 0.0466 ifit 0.1185 uansan nsdaaanaluesans
AN19088 UL ANE A NNaLATEgAa A NT undsannALANTaTER ugIuLBIK ADL
LUUEBLOTHLAT WAzl oiNFaLLsUsEANEAmN19T AN Rd s guuudiandd 5 wuan
UszAnsnmnisdnnisdisadaninadeuanegwiveddynieatfine UssAngnimmnag
wgngia Taadandudar@ns imady 2.4175 (A1 Odd-ratio WAy 11.212) anziAnadim
mwmuﬁiacfumiﬁ'@mimﬁsfumﬁﬂﬁﬂ"@mﬁfﬁ‘w%‘wmL%qmﬂﬂé”mﬁﬁfﬁﬁﬂﬁiymmﬁﬁ Tl
AEUSEAVEAARIAIN 2.0952 (AN Odd-ratio iU 7.783) e 11724 (A1 Odd-ratio WAL
5.596) nAIINIANAINLTUSTANEAINNNTTANITRE I GUULTIRE NAAINATIRENDUI
ﬂi:ﬁwﬁmwmiﬁmmﬁﬁ@mﬁuwmwLﬁuﬂﬂfﬂ@?ﬂﬁiyﬁ'ﬁfmziqﬂimﬁw%wmmmiéﬁiﬂﬂﬁ et
a3AN3lUgUazAVBAMYNIATEEAT WBNaNT uULd1ansdl 5 A1 LR chi-squared Wil 95,50
LAzAN Pseudo R2 Wi 0.1864 Gauumgeiigaideifieuiuundiaesdu uann wudiansd
soananaNTn iunadesnsnieussAnsuazsransnmnisdnnisdidenaansnasung
UszAnEnmninAsEgialafiign Auiu Han13aiAsIsnAsEiuayunIouLHIARNISATE7
nnsdesnsnelussansfidninanalssansnmnisdnnisdifien uazsrAnsnmnisdnnas
ﬁl,ﬁmLﬁuﬂ’@é’ﬂﬁﬁﬁm*ﬁ'ﬁﬁﬂéﬂﬁzﬁwﬁmwmﬂLﬂwgﬁ@mﬂmi%‘mmmﬂfwwywﬁfuﬁq‘sﬁ@
Taaafng

FINWANITAATILAFINATT ULARASTNHANITVARDLANNATIHIARGT

aunAgIni 1 aRnansnnetuasAnsfianinaBeanmelszinininnisdnnisdiden

I's ° ! ! 1 & 1
Tmﬁmmmm‘mmmmmumamﬁ 2 WU ﬂfJ’WNN’]N’ﬁﬂTHﬂ'TiﬁT’Jﬂ'?ﬁﬂ’m?uﬂflﬂﬂiﬁﬂ’]

1 v
aad

SNUsTRNEWMNAY 1.4729 uasiiedndonnea@Riaysu 0.01 wamean La‘j@wﬁfmm’%’ugmmﬁm
3’1‘mwmmiasfumiﬁ"@mimﬁ?umﬁﬂﬁqﬁu auiinlanafinineuaslssfiudssanEnnnas
FantsfiTanvnsneAnsuseALgedu nafnanAsaiuayuannAgIui 1 na1nde n1alioans
mﬂsfumh(ﬂiLﬁuﬂ’@%zﬁqﬁmﬁﬁwfﬁqmmﬂﬁl,ﬂyq"fmﬁymmmymﬁ'amey@m'q NAYW anAIH
ﬂﬂﬂmﬂfﬁﬂiﬁuﬂ’l’ﬁﬂﬁﬁ/ﬁﬂ’m meﬁfuwum'ﬁﬁﬂLﬁm'mgﬂumﬁmmﬁﬁLﬁﬂfmmmﬁﬂ{fﬁiyﬂﬂlwﬁ
U52@NTNIN

Gl’]i”l\‘i‘lc’il 5 N@ﬂ’]‘ﬁm‘j’]zﬁ Ordinal Logit Regression
Table 5. Results of Ordinal Logit Regression Analysis

fiuls UseAnBnmn1s9nnsadien UsgAnBnmmiarsugie
(Variable) (Green Management Efficiency) (Economic Efficiency)
LULGIA897 1 HULAIRE9T 2 LULGA89T 3 UULSIRENT 4 LUL9a897 5
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LT 0.7599" 0.8458"° 0.0356" 0.2401" 0.4063"°
(Sex) (0.5347) (0.5339) (0.4728) (0.4499) (0.4987)
28] 0.0145" 0.0290" 0.0018" 0.0080" 0.0011"
(Age) (0.0273) (0.0281) (0.0263) (0.0261) (0.0271)

FLAUNNSANENGIFA 0.4379%** 0.3833%** 0.2985%** 0.2285** 0.0379"
(Highest Education) (0.1072) (0.1114) (0.1051) (0.1064) (0.1151)

Uszaunignintayinem 0.0161" 0.0068" 0.0032" 0.0271 0.0162"
TusumissnaTaqii (0.041) (0.0406) (0.0338) (0.0346) (0.0362)
(Experience in Current Position)

BIAAIINIAUTAUSTYA Y 0.3492* 0.895" 0.6519%** 0.2498" 0.4276*

(Knowledge of Electric Vehicle (0.2081) (0.2196) (0.2102) (0.2184) (0.2253)
Trucks)

ﬂ')ﬂNﬂ’IN’IiﬂTuﬂﬂiﬁl’ﬂﬂﬂ’i - 1.4729*** - 2.0952%** 1.1724%**
melussAns (0.3623) (0.3698) (0.3847)
(Internal Communication

Competencies)

UseAnBannisaan1sdiden - - - - 2.4175%**
(Green Management Efficiency) (0.4392)
LR chi-squared 30.07%** 48.17% %+ 23.86%** 60.68%** 95.50%**
Pseudo R2 0.0707 0.1132 0.0466 0.1185 0.1864

waneAn (Note): e tuaady Ae annideiuusnnsgu (Numbers in parentheses are standard deviation); NS wxnafie Tnflifudndymng
F4F (NS means non-significant);
* pynadle SlpdAgyneatiifssiuanugaiuisinnansasay 90 (* means statistically significant at a confidence level of at least 90%);

o o an

** P ﬁﬁﬂmmfgmmmﬁﬁzﬁumwL%ﬂﬁuTﬁ@‘ﬁﬂfﬁﬁ%ﬂﬁm 95 (** means statistically significant at confidence level of at least 95%);
R YR TN ﬁﬁﬂﬁﬁﬁmmmﬁﬁﬁﬁzﬁumwL%‘ﬂﬁufﬁ@?m'ﬂﬁ;ﬂﬁm 99 (*** means statistically significant at confidence level of at least
99%)

157199 6 WAN1SAIUWITE Odd-ratios

Table 6. Results of Odd-ratios Calculation
fiaurls Usrdninmnisdnnnadidan dsedninmmiaimsgia

(Variable) (Green Management Efficiency) (Economic Efficiency)
WUUSRBT 1 WUUSRBeT 2 WULSRENT 3 UUUSRD9T 4 WUUSRENT 5
LINGT 2.199 2.328 1.061 1.276 1.531
(Sex)
8¢ 1.156 1.020 1.018 1.008 1.0011
(Age)
TLAUNTANEIGIGA 1.614 1.467 1.343 1.256 1.362

(Highest Education)

UaraunIIminIsinan 1.202 1.037 1.003 1.027 1.018
TusumissniTaqiii

(Experience in Current Position)

BIAAIHFATHIALTIYN MY 1.900 1.278 1976 1.283 1533
(Knowledge of Electric Vehicle

Trucks)

ANNATNITD NS RE AN - 4.389 - 7.783 5.596
etueanns

(Internal Communication

Competencies)

UszANBAIMNITIANIs ALY - - - - 11.212

(Green Management Efficiency)
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uanaIni WeifinUszanBnnnnsdaniadieanguundiaacil 5 mdulszanieesnisdeas
nelupsansfidnauszansnmniaassgAaanasain 2.0952 huuudiansdl 4 i 1.1724
Tuuuusaesd 5 wadspeilsldAyIeaan nafInatuaRen UsEaninnnissnnisiiden
funuidudiauaaasnsuueaan (Partial Mediation) nanafia nisdaansnisluasAnsssngn
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AINUNANITNARDLENNAFIUNG 3 BamiLayuNTaULIAANITIde n1adoasnialy
aspnaiiudadussnuiimeivindaulazananmnisdanisfiden uazlszansnmnisdnnig
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Fan19R1T 89 (GME) penefiiladndamnneads uansiiugn narndineunulassfinadiden
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wmmﬁ PN mmmwﬂﬁvmumu WHNIIUTUSD LLNJ?I,LFII?_IQﬂﬂ\isfuﬂ‘ivufluﬂ"l‘j?.luﬂd

HARINANINBAAREITULMIAAYEY Pan et dl. (2022) 1897 Smus56ATe928989AN0S
ﬁuwmw‘fumwéwmquﬁﬂﬁmmwﬁﬂmufﬁmmﬂgﬂaﬁuLﬁqmuqﬁﬁquﬁumg@u B9ANT
Fepainans pusw uarasvaNinnlaifsatunniAeesntsAlwdiTateseneiiios
Twusund 1oc fi‘mﬁmﬁﬁﬁLﬁuﬂafﬂzﬁqﬁzyﬁﬁw?ﬁ/qﬂmﬂﬁﬁmwLJ"mmaﬁmﬁ'mm;@uTﬂTu
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Abstract

Introduction: Community pharmacies serve as highly accessible primary healthcare units for both the
general public and migrant workers. However, persistent language barriers remain a critical constraint that can
compromise the quality of pharmaceutical care. This study aimed to identify communication barriers between
migrant workers and pharmacists, assess their awareness of and attitudes toward digital translation platforms, and
compare the perspectives of both groups regarding the communication effectiveness and service quality facilitated
by these platforms.

Methodology: Utilizing a quantitative survey research design, data were gathered from two distinct
cohorts: 62 community pharmacists via an online questionnaire, and 30 Myanmar migrant workers via a
questionnaire administered with the assistance of an interpreter. Intergroup differences were analyzed using
descriptive statistics and evaluated using the Mann—Whitney U test.

Results: Both pharmacists and migrant workers indicated that digital translation platforms significantly
enhance communication and pharmaceutical service quality. These platforms were found to minimize
communication errors, improve comprehension of medication instructions, bolster migrant workers’ perceived
safety during consultations, increase convenience, foster trust, and project a positive image for community
pharmacies. Furthermore, Mann—Whitney U test analysis revealed that pharmacists held significantly more
positive perceptions regarding the platform's capacity to reflect service quality, standards, and readiness compared
to the Myanmar migrant workers.

Discussion: Digital translation platforms act as vital mechanisms for facilitating intercultural
communication within community pharmacies. To bridge critical language gaps linked directly to patient trust
and clinical safety, translation software tailored specifically for pharmaceutical contexts should be developed.
Future research should expand the cohort to include international tourists to examine language-related limitations
across diverse cultural and demographic contexts.

Recommendations: The development of a dedicated, pharmacy-specific digital translation platform
supporting Myanmar and Cambodian languages is highly recommended. This platform should incorporate a
validated, high-accuracy database of clinical and health advice terminology, establish strict safety usage standards,
and be paired with intercultural communication training programs for pharmacists.

Keywords: Digital Translation Platform; Intercultural Communication; Pharmacy; Migrant Workers
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Table 1. General Information of Respondents: Pharmacists

284 AT UL
(Data) (Frequency) (Percentage)
LNFT (Sex)
959 (Female) 43 69.35
%18 (Male) 19 30.65
TLAUNIANENFIGA (Highest Education)
13euay193 (Bachelor Degree) 42 67.74
3eyy1n (Master Degree) 15 24.19
qqmdqﬂ‘%fyfyﬂw (Higher than Master Degree) 5 8.06
19eaUN19M4N199197% (Job Experience)
5-9 1 (5 -9 years) 32 51.61
10 - 14 9 (10 - 14 years) 11 17.74
1519 11 (15 - 19 years) 9 14.52
111191 19 © (More than 19 years) 10 16.13

19&e 11.21 9 (Average = 11.21 years) fingn = 5 11 (Min = 5 years)
qgn = 32 I (Max = 32 years old) ﬁquLﬁf—NLuummﬁm = 6.87 (Standard Deviation = 6.87)

AR TN LB NMTWTNIUANATT (Frequency of Services Provided to Migrant Workers)

2 — 4 pSapadUANA (2 - 4 times per week) 28 45.16
5 -7 pSanadinnmi (5 - 7 times per week) 24 38.71
8 — 10 ASIMBAUAM (8 — 10 times per week) 8 12.90
21NN 10 ASIRaFUA" (More than 10 times per week) 2 3.23

WA 5.08 AIRaFUAM (Average = 5.08 times per week)
G%%m = 2 pEapadUaTm (Min = 2 times per week) e = 12 ASIMBRUAM (Max = 12 times per week)
ﬁqul,ﬁﬂdmummi;«g’m = 2.84 (Standard Deviation = 2.84)

FIUIUAIDEWYIINNA 62 AN

(Total number of respondents 62 people)

AM57991 2 28YAYI [UIBIRABLULLFBUATH: INTHANTEUNT

Table 2. General Information of Respondents: Myanmar Workers

29YA ANl EGLLH
(Data) (Frequency) (Percentage)
LA (Sex)
969 (Female) 15 50.00
2418 (Male) 15 50.00
TLAUNTANENGIGA (Highest Education)
Ugzanfnu (Elementary School) 11 36.67
NBENFANEA (High School) 9 63.33
sravafinarinlulszwieivg (Duration of Residence in Thailand)
3-8 1 (3-8 years) 16 53.33
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9 - 141 (9 - 14 years) 6 20.00
15 - 20 11 (15 - 20 years) 8 26.67
1nfie 9.53 1 (Average = 9.53 years) firgm = 3 1) (Min = 3 years)

95 = 20 T (Max = 20 years old) ﬁuuLﬁmLUHmmﬁ’m = 5.77 (Standard Deviation = 5.77)

AN TN TEUE N 99NN (Frequency of Pharmacy Visits)
1- 2 afamadian (2 - 4 times per week) 20 66.67
3 — 4 pRamadUam (5 — 7 times per week) 10 33.33
WA 2.23 AssmadUAm (Average = 2.23 times per week)
sga = 1 AfamadAmA (Min = 1 times per week) gugm = 4 AZIABFUAMA (Max = 4 times per week)
ﬁ’zuLﬁmLuumﬁl‘iﬁm = 0.96 (Standard Deviation = 0.96)

MinugAUAIE1 e (Thai Language Skills)
sAURugM (Basic level) 20 66.67
SEAUBHAN (Novice level) 10 33.33

FUUIUAIDLWNYIINNA 30 AN

(Total number of respondents 30 people)

AMFUVDYATI [U2DIHADUULLRDUOTHAGHLTNINEIUTLUNT §I49% 30 AW UAAIAS
A191971 2 NANTIATIZINLAN NguFBLNRARaNAnanazrmemnie aoulnyeg
FuseHAaNANTiaussIHAaNnas Gadunguiifiunumandn Iuaainuseuuas a1unsn
witeudnissuiseninasnuendenssnisgquageninidesny aa9lsian usseusg
A 1 dgld o 1 o dg/ 1 ! v < = v ° o °
Hewnnguiiflszdunisineieg usrduingnaiuaawng wanshiiindenasadntunisyin
AN aTeyaNIeNAENTIN Inamnzidessyaninatsey une ewse naslsdmans
9 iWeRensanszaziaafiviintulsamalne wuan fsvazinavinineds 9.53 9 uansdndin
anguinegeiiusraunisnledinusemameluszdunds Tneflanedsnislauinis s

¥ o Ps ¥ ¥ < 1 v ] = dl -
2881 2.23 ASIARAUAM axvauniuans s iuuraILE N gEAWITLS N BN
Vv = ° o 1 v o 1 1 o 1 1 Id o
watistunisndneg Indsamalng awinezaienng wuan ngusasstsaauing fvinuy
neninaluszduiugu 4w 20 A Aninspuas 66.67 aassiidviney nennesziuGENew
F1491 10 AW Andusesay 33.33 2ayallauaAyoyw8enan19dds INTIEREN oW
wseuEafeuunesiineg uUsemennsrazioamiluas ussmaaunndaiandarin

ANNTEN NS TIDNFEIHAADNITARENTAULNAENT

1 v

A5197 3 ﬂ/fy‘iﬂqLL@Z@qﬂﬂ‘ﬁﬂ?ﬁﬂ’]‘iﬁﬂﬂ’ﬁ‘jﬁ‘ifmqﬂ UINTHANANILRLNRENT

Table 3. Problems and Obstacles in Communication between Migrant Workers and Pharmacists

NABNT IEANQIY QL THEY
ﬁiymu@:@ﬂﬂiiﬂ (Pharmacists) (Myanmar Workers)
Problem and Obstacle AN PR’ ANNG TPYRL”
(Frequency) (Percentage) (Frequency) (Percentage)
ANNUANANATHTNUTITHIBILTNIUANA
58 93.55 30 100.00
(Cultural differences among migrant workers.)
ussmanana iantante e
54 87.10 30 100.00
(Migrant workers do not understand the Thai language.)
USNUANIAIYANE e Taidn
45 72.58 30 100.00

(Migrant workers have unclear Thai pronunciation.)
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LL‘i\N’TlWI’]\'iﬂqquﬂﬁNﬁiﬂﬁﬂﬂﬁﬁﬂWﬂﬁﬁTW@ﬂ’1\'1"3161 L9

37 59.68 23 76.67
(Migrant workers are unable to clearly describe their symptoms)
WSNIUANATT NEHISABIURANNE T

22 35.48 18 60.00
(Migrant workers are unable to read medication labels.)
ussueNAafiANiaaTunsieans

19 30.65 18 60.00

(Migrant workers have anxiety in communication.)

NHIELNG (Note): ﬁ]ﬂu\f@l&l"lﬂﬂ’ﬂ 128 (Multiple responses allowed); a ﬁ@mwmﬁﬁmuwﬂuLLuumumu (Lﬂ’ﬁ“ﬁﬂi =62 AN LAY LINK

1N = 30 AU) (A percentage of total respondents (Pharmacists = 62, Myanmar workers 30).)

voyaa anIADLLULADLANANubATu nquindengIugR iR A
LAzLaTaUNTTIlNIT UM I REe AaHnTaaauT M ILALATEABINITANY
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dofiansninlsnifuntunislinie g woanfnaussiunisnfayanie e ladn wazls
nlane e uamsdiingn uwilgyemunnemeenduguassndidny wadymfnudang
Tuauap N sN s Ao HAINGUDIN1TRB AT NN T0! THAIUIDIHNDIIINITNTUANIA
WUIWNIUANATWNAY BArndatalunisfaats namnsaeunaing(n uazliasnan
Aoans01n13angNEaLeN st fndinanasnaua It uaa9nassAnun1 TR oa15910
HNNDIIBIEUIANNTlAEREY (A191971 3)

dalnngudaesiais 2 ngulazifinesnneing auei aafuAFiaunannos e
mautaniun Taasiuunszduasanaugoanidu 5 22l uanedannawd 4 wuan ngundsns
aoulngyfianug AeaduAsiaunasasaianisulanisntuszduUunatefiossdunnn 8
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AeafuAavaunasmadaifianisulaniubuszdudda
A5197 4 DIARNIANARTAUN AN THIABNTULANEA

Table 4. Knowledge of Digital Translation Platform

AN ARG QLI
.« v WANNTNANDU
FEAUDNAAITHG (Pharmacists) (Myanmar Workers) ,
° — = AHUANAN
(Knowledge Level) AN IDURE AITNT kil H )
(Test of Differences)®
(Frequency) (Percentage) (Frequency) (Percentage)
FLAUNNTIgA (Expert Level) 7 11.29 - - 3.431
F2AUNIN (Advanced Level) 22 35.48 7 23.33 (0.0006)°
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F2AUUINNAN (Intermediate Level) 27 43.55 1 36.67
seAURUg I (Basic level) 5 8.06 9 30.00
SEUBEHAY (Novice level) 1 1.61 3 10.00

{88 (Note): wmmuﬁyqﬂ"ﬁ Mann-Whitney U test (Tested by using Mann-Whitney U test); b v’hmwﬁwuﬁu (Probability value)

PRy T Tyaa o c A ‘L‘ = =
A9 NT 5 wassilynilunislafavawnaanas iiantIsulan el laslsaufiaunas
AAANTzNa 19N HINATNTUAZLIIMEI T annT Foivanengwsugvymnilunisleen
. U C . 4
wnannasHusEFufiuananiualssnveetaym Tunguindsns woan Jomiiidaedsgs
~ = A o o o & ¥ = 4 ' a & '
fignfia AnNARIAARDNYBIAANINsTiUiuaeNIn s9aNTAe ns@anmeEumnesiin
iwfigsBonlanang usziufunaaninimiu nadenanaaenown ndrnsueslynInanyes
P2 v v v o o 1
unaaNeIH AR AN NABIIBINIT U AUATATTHNIDNNWMARA FIMSUNGHUINTHY
4 ' ! = s A ' ' a it "f' 2 'T o &
Wemnn wuan Jomnfilaefegeiigame nsdannedumesilaiiafesulanany useAuifiu
v 1 o 1 v ' 1 s
ATENIN FEIAIHIAD (HTBITUNTHITBINTINIUANAT LATNITUUANILA I A TH AN T00
v ' v o o o v 1% Pl A
ANENIUINREI R e A ATy U s atun s feuasTreuunanrasueds
FflaNa1TINAN1ITNAFELAIINUANATN WU AU NU s AUTANAATIWTBINRZNS
o v 1 o 1 o ° o aa v 1 1 1 A ' 1
LAZWINHEREUNN S uanA9iues il A neada aun n1s@ennedumasiinly
iwfies 19895 uNIE289us9uAnn [HilnaTunnsfneInisleen uazusssma 19A9
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Ufiasnisleein eananisdiasnznuansimifiuaiy Suusni95ugrediinn1un1e12e9
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wnaanesnindaaunan ueniigrusnisussniszamuoaiuaznisBeusssuudneesiin
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A191971 5 ToyynnnslaAaviaunannaTy

Table 5. Problems with Digital Platform Usage

NRYNT UINIHEINRLUN WANNTNANDL
Teymn (Pharmacists) (Myanmar Workers) AHUANGT
(Problem) AN naulana NG NIULANE (Test of
(Frequency) (Interpretation) (Frequency) (Interpretation) Differences)”
ATIHARIALARBULDI AN 3.69 WuAfENIn 3.00 WiuAreunan 0.535
(Vocabulary errors) (0.8979) (Agree) (0.9613) (Neutral) (0.5930)°
naidannedunesuin uades 3.66 Wiuanenn 3.87 WinAENIn 1.980
(Unstable Internet Connection) (0.7186) (Agree) (0.7611) (Agree) (0.0478)°
T9895UN B2 EILTNIUANATT 3.03 WinAastUunans 3.57 Winanann 3.410
(Lack of language support for migrant workers) (0.9257) (Neutral) (0.8976) (Agree) (0.0007)°
TufinanfAnunialzem 3.52 WiuAnEan 3.03 WinAneUunan 4.912
(Limited time to learn system operations) (1.0222) (Agree) (0.7849) (Neutral) (0.0001)°
Tuspesunalrnmundsnasy 3.00 iuansLunans 3.37 WinAEUMNAN 1,507
(Lack of pharmaceutical functional support) (0.8624) (Neutral) (0.7768) (Neutral) (0.1319)°
ANSULRHIRENIA a5 3.59 AN GHEtH 3.47 WinAagLnan 0.646
(Incomplete voice-to-text translation) (0.9209) (Agree) (0.8683) (Neutral) (0.5183)°
I,Li\i\ﬁ']uﬁi’lxw;’nﬂﬁLﬂﬁﬁ?i?“hii'li& 3.13 Winmagunang 3.33 Winaagaunand 2.125
(Resistance to platform usage by migrant workers) (1.1182) (Neutral) (0.7581) (Neutral) (0.0336)°
7
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NNTELNR (Note): ¢ wmmuﬁyqﬂ"ﬁ Mann-Whitney U test (Tested by using Mann-Whitney U test); b v’hmwﬁwuﬁu (Probability value); ﬁﬁ

BnaduAeamudsuunnggie (Number in parentheses are standard deviation.)

A A g o ~ A & ! o Aa o —
W aATen T s U g U ANNAAIUA DA UANEWEIBIATA AUNAAN DI NIN B8NS
LUANTEY FEMA9NE HNFTNTUAZUININTINReNNT (919197 6) Tunguundans wuan

o/ dld ! dl dl = o ¥ Yo o/ ! =
AANuTIiARRugdiga Ae neUsulpgeyan e iusTuegIaND TD98INNAE N3
walamanenen uaznsulan B mMnIsunne lnasnusuEn HARINANIEENENI NFLNI K
ANMHATATYTUATINGNABY AIIHYIUANE UAZAITHATELARHYBITZUUNE T WA 1asain
mMsuEManenarnssHiiets asiugeyasn 81119 28A955259 LaTAUNEINATEINN B9
ABIN19ANLNNENFIN2NTu AN B N1 EuRA (U @15 ungRusssnEnadanan
o/ dld ! dl dl = o ¥ Yo o/ ' = a
AAnurTiiARdgigade n19UsuUR g e yaN e VENEDYIANS SD9AINTAD N19E

a 4' ! = o A Y & ! > o o [
UINTMIVLNRHICAN RS FSUULIYUNANBULUNKN LL’NGNT‘WL‘lﬂ‘l&’]’]LL‘NG’TH@]’Nﬂ’]"JT‘lﬁﬂ"ﬂNN’]ﬂiyﬂU

ﬂ’J'TNG’]EITHﬂ’]‘jL"ZI"IﬁGU?jﬂ’ﬁ ATTNNIBDNYBITSUU LL@Zﬂ"Ii\Eﬂ%‘U ﬂQ’]N%QﬁmﬁﬂLﬁﬂTﬁﬂ”M@%ﬂ
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Table 6. Opinion Level of Digital Platform Characteristics for Translation

NRANT IR RRI QL TENED) HNANITAND
@mﬁﬂﬁm:ﬁﬁﬁmmﬂmﬂﬂ%u (Pharmacists) (Myanmar Workers) ATHLANAN
(Digital Platform Characteristics) AN NTULaNa AND naulana (Test of
(Frequency) (Interpretation) (Frequency) (Interpretation) Differences)®
ULRATHWINTUNTIE (ABENILEYEN 4.69 Lﬁumﬂmﬂﬁqm 4.07 WinAaENAn 3.923
(Accurate medical terminology translation) (0.6675) (Strongly Agree) (0.8683) (Agree) (0.0001)°
wanulAnatenen 471 Wiunaesniige 413 BTG 3.078
(Multilingual translation support) (0.5548) (Strongly Agree) (1.0080) (Agree) (0.0021)°
uUlaaINTBANN Lﬁmmm waznnla 4.63 Lﬁuﬂyfmwm‘ﬁqca 413 Winaagnan 2.796
(Translation via text, speech, and images) (0.7517) (Strongly Agree) (0.9732) (Agree) (0.0052)°
watsslepgns o Ta 4.47 iunagsan 403 WinAoHIN 2.231
(Capability to translate long sentences) (0.8630) (Agree) (1.0981) (Agree) (0.0257)°
sandeaiabigulaiala 4.66 Wiunaesniige 4.23 BTG 2.756
(Text-to-speech for audio playback) (0.5990) (Strongly Agree) (0.8172) (Agree) (0.0058)°
USugeeyavnsnnentninadiungiase 4.74 Wiumesnndige 458 Wiunaesnn 3.439
(Reqularly updated linguistic database) (0.5413) (Strongly Agree) (0.8787) (Agree) (0.0006)°
fauamafimmnzan 4.65 Wiupnganniige 4.38 WinAENIn 2.415
(Reasonable service fees) (0.6298) (Strongly Agree) (0.9352) (Agree) (0.0157)°
SU9B9INTRNNULLARLNTE 4.65 Lﬁuﬁqﬂuﬂﬂﬁqm 4.20 Winanann 2.700
(Multilingual typing support) (0.7035) (Strongly Agree) (0.9248) (Agree) (0.0069)°
speFuAuNsiuarEWTe Ranana la 4.56 Wiupnganniige 4.23 WiuAngan 2.093
(Support for user feedback and error reporting) (0.7601) (Strongly Agree) (0.8584) (Agree) (0.0363)°
fiszunmamAsunuyiug 4.58 Wiupnganniige 4.27 Wiumnean 1.866
(Real-time assistance system support) (0.7139) (Strongly Agree) (0.8683) (Agree) (0.0621)°

NHILNG (Note): ¢ wmﬂﬂuﬁqa"ﬁ Mann-Whitney U test (Tested by using Mann-Whitney U test); b (Flnmwﬁﬂ%lﬁu (Probability value);

ﬂ”lsfu'NLﬁuﬁﬂmmﬁmmummgm (Number in parentheses are standard deviation.)
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Table 7. Level of Opinion on Digital Platform Usage for Translation in Intercultural Communication

NAANG R RGI L TENED) NANTNANDL

mslaRATaunaaNBIHIAn NS ULaN"MA (Pharmacists) (Myanmar Workers) AHUANAN
(Digital Platform Usage for Translation) mqyf‘i NTUUANT mmﬁ NNTULUBNA (Test of

(Frequency) (Interpretation) (Frequency) (Interpretation) Differences)”

Y v ANFHUTEANTATEULIA = 0.9704 AANLSEANTATENLIA = 0.8586
ATUNITATIVUNFNIIMUTIIN (Cultural Awareness)

(Cronbach’s alpha = 0.9704) (Cronbach’s alpha = 0.8586)
iq%‘mﬁﬂLﬁmmiaf%ﬁ”lwuﬂﬁm@ﬂimwiﬂmmgﬁﬂ 4.34 Winmngsnn 4.27 Winmnesnn 0.188
“llﬂ\iLLi\i\i'Tuﬁ;"ldﬁ;”‘l'J (Helps avoid using language that (0.7881) (Agree) (0.9072) (Agree) (0.8512)°
may be sensitive or offensive to migrant workers.)
Freas9UTIBIMATiTuRnssznIemsiaans 4.47 Wiumngann 417 R 1.353
(Helps create a friendly atmosphere during (0.6198) (Agree) (0.9129) (Agree) (0.1761)°
communication.)
IR URAIAINH TR LB AN AN 4.58 Lﬁuﬁ;'mmﬂﬁqm 4.30 Winmnesnn 1.685
LL‘N\YMG]‘NGT’VJ (Demonstrates an understanding of (0.6414) (Strongly Agree) (0.7944) (Agree) (0.0920)°
the language limitations of migrant workers.)
AHNNTRDEN TN NG T PdUsEANEATEULAA = 0.9118 AdUsEANEATEHLA = 0.8299

(Intercultural Communication) (Cronbach’s alpha = 0.9118) (Cronbach’s alpha = 0.8299)
faanaERanantunIADans 4.29 Winmngsnn 4.51 Lﬁué")ﬂmmﬁ"ggﬂ 0.442
(Help reduce communication errors.) (0.7764) (Agree) (0.8469) (Strongly Agree) (0.6586)°
meliusuenIaeLmNTayantse [agzaan 4.02 Fisaaesn 3.93 AT 0.510
(Enables migrant workers to conveniently ask for (1.0479) (Agree) (0.9803) (Agree) (0.6098)°
medication information.)
gauliusssmansningdntaendelunisfaasdu 4.19 Wiumassn 4.20 inanenn 0.109
NABNG (0.8065) (Agree) (0.7611) (Agree) (0.9132)°

(Helps migrant workers feel safe when communicating

with pharmacist.)

Amnaasnaa nslalusdun L < L <
. . ANANUSEANTATBULNA = 0.9942 ANANSEANTATEULNA = 0.8696
AIMHUANANNNTRUTTTN

(Cronbach’s alpha = 0.99942) (Cronbach’s alpha = 0.8696)
(Trust Building in Cross-Cultural Contexts)
muliussusmenaganlasndstunistiuans 465 Finaassnniign 4.37 AT 1415
(Helps migrant workers feel safe while using the (0.5152) (Strongly Agree) (0.8087) (Agree) (0.1572)°
services)
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gaeDussemmaaivimedideantunistiams 4.63 Lﬁuﬁqamﬂﬁqm 4.40 Winpaesn 0.999
(Encourages a positive attitude among migrant (0.5196) (Strongly Agree) (0.8137) (Agree) (0.3180)°
workers toward the services)

‘&QﬁTﬁLLiddquﬁ;’ld@:’l’lﬁﬂ’l’mL%ﬂ%jlustuﬁ’]mﬁ”ﬁﬂi 4.58 Lﬁuﬁ?’]ﬂ&ﬂﬂﬁqm 4.33 Lﬁuﬂy‘lﬂ&l’m 1.478
(Builds migrant workers’ confidence and trust in the (0.6665) (Strongly Agree) (0.8023) (Agree) (0.1394)°

pharmacist.)

{88 (Note): Vlmﬂ'ﬂu@;]?ﬁ% Mann-Whitney U test (Tested by using Mann-Whitney U test); b c»‘ll”lmwﬁn%l,ﬁu (Probability value);

AntnaiuAe s deaUNNAT3 I (Number in parentheses are standard deviation.)
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Table 8. Level of Opinion on Digital Platform Usage on Service Quality

NAANT NN eb e T HANTNAFDL

@mmwmﬁiﬂyﬂ%ﬂ’ﬁ (Pharmacists) (Myanmar Workers) m’mumﬂﬁﬁd
(Service Quality) AN nsulana AND NIulana (Test of

(Frequency) (Interpretation) (Frequency) (Interpretation) Differences)”

AANLTEANTATENLIA = 0.8862
(Cronbach’s alpha = 0.8862)

ANaNUTEANTATENLNA = 0.9834

élﬁu@mﬂWWﬂWiTﬁU%ﬂﬂi (Service Quality)
(Cronbach’s alpha = 0.9834)

e BnsnHaAafiu TN 452 Winansniige 417 Winmagsan 2.190
@mmwmﬁﬁu?mﬁm:ﬁuqa (Demonstrates the (0.5935) (Strongly Agree) (0.7466) (Agree) (0.0285)°
high quality of your pharmacy services to migrant

workers.)

e hiussmaaaiiu s e s v 4.48 Waagnin 413 Winaagnan 2122
mmﬁwefuﬂ'ﬁefi;u%mi (Shows that the pharmacy (0.6464) (Agree) (0.7761) (Agree) (0.0339)°
maintains professional service standards.)

e hiusursnnafuansueeezemnug 4.50 Lﬁuoﬁyfmwm‘ﬁqca 4.10 Winaagnan 2.320
punsenTuN1sLENNS (Exhibits the service (0.5937) (Strongly Agree) (0.8030) (Agree) (0.0203)°
readiness of the pharmacy.)

mpiussunaufinanafanelalunig 4.47 Wuananan 4.20 Wiaaeann 1.579
way‘l_l%mi (Enhances migrant workers’ satisfaction (0.5938) (Agree) (0.7611) (Agree) (0.1143)°

with the service.)

C"]’THW’I']NNZ@’JﬂN;’U"IEITHﬂ’]iT‘ﬁU%ﬂ'ﬁ

(Service Convenience)

ANaNLTEANTATEULNA = 0.9408
(Cronbach’s alpha = 0.9408)

ANaNLTEANTATEULNA = 0.8923
(Cronbach’s alpha = 0.8923)

msbiussunnaiansazanazng tunnsts 455 Winpngsnniige 454 Wiumganniige 0.005
1315 (Provides greater convenience for migrant (0.5917) (Strongly Agree) (0.7311) (Strongly Agree) (0.9961)°
workers.)

gailaznininantunisiuana (Reduces service 4.66 Winpngsnniige 4.43 Winmagsan 1.424
time.) (0.5415) (Strongly Agree) (0.7279) (Agree) (0.1545)°
“ﬁwmmﬂﬁﬁewqﬁ’mw%ﬂqﬂﬂ@ﬁ 3 umsludnis 4.26 Wuananan 4.33 Winanann 0.517
(Reduces reliance on interpreters or third parties.) (0.7879) (Agree) (0.8023) (Agree) (0.6049)°

mpsdaistunsbians (Service Trust AdNLazAYEATENLAA = 0.9478 ANFHUTEANTATBULA = 0.8894
(Cronbach’s alpha = 0.9478) (Cronbach’s alpha = 0.8894)

msbiussmnnsnadaintunishiuanis (Buids 4.40 Wiupngsnn 4.67 Wiupnganniige 1.653
migrant workers’ confidence in the services.) (0.6643) (Agree) (0.7303) (Strongly Agree) (0.5139)°
ausBnamnulUslalunsiudngg 4.53 Lﬁuﬁ?ﬁﬂmﬂﬁqm 4.43 Winaaann 0.438
(Promoting service transparency) (0.6706) (Strongly Agree) (0.7739) (Agree) (0.6614)°
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(Enhances the professional image of the pharmacy) (0.6373) (Agree) (0.7944) (Agree) (0.7425)°

H1Eg (Note): wmﬂﬂuﬁw‘fi‘ﬁ Mann-Whitney U test (Tested by using Mann-Whitney U test); b ﬂ‘ﬁmwﬁwuﬁu (Probability value);
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Abstract

Background and Objective: In the contemporary digital education landscape, Artificial Intelligence
(AI) has emerged as a transformative force in higher education instruction. This research aimed to: 1) study the
usage behaviors of Communication Arts students, Faculty of Management Science, Udon Thani Rajabhat
University regarding Al-developed online lessons, 2) examine their level of satisfaction with these instructional
tools, and 3) compare student opinions between Al-developed online lessons and traditional instructional methods.

Methodology: The research sample consisted of 63 Communication Arts students at Udon Thani
Rajabhat University enrolled in the News Reporting course during Semester 2, Academic Year 2025, selected
using purposive sampling (students who had engaged with all Al-developed online lesson activities, at least 80%
of all activities, throughout the semester). The research instrument was an online questionnaire administered via
Google Forms, yielding a high reliability coefficient (Cronbach's Alpha = 0.93). Data were analyzed using
descriptive statistics—frequency, percentage, mean, and standard deviation—along with a One-Sample t-test for
comparative analysis (reference value po = 3.00).

Results: The majority of participants were female (60.32%), aged 19 years (53.97%), and primarily
utilized smartphones as their main device (84.13%), typically 2—3 times per week with peak usage occurring near
examination periods and before class sessions. Overall satisfaction was rated at a high level (u=4.08, 6 = 0.69),
with Google Classroom usability receiving the highest score (i = 4.15), followed by lesson content quality (i =
4.12). Regarding the comparative analysis, students perceived Al-developed lessons as significantly superior to
traditional methods across all measured dimensions (i = 3.81, 6 = 0.79, t(566) = 24.245, p < 0.001), with the
highest scores attributed to ease of use and timely assessment feedback (p = 3.92).

Discussion and/or Suggestion: The findings reflect the digital learning behaviors of Communication
students at Udon Thani Rajabhat University, who prioritize convenience and mobile accessibility. It is
recommended that instructors adopt a Mobile-First Design approach and selectively integrate Al into appropriate
courses to support Self-Directed Learning alongside classroom instruction. Future research should employ quasi-
experimental designs with control groups to more rigorously validate these comparative findings.

Keywords: Online Lessons; Artificial Intelligence; Satisfaction; Self-Directed Learning; Journalism Education
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UszANEnnuaznEnzan Uszniafiann nan1sidaeziduesannnug Augudniuinidy
TunnsAnunnasen W N34 L%wmmLﬁ'ﬂm%ﬂuLﬁﬁumﬁmqw‘émqmﬂ%w WIBNTTWENIN

% = ¥ ¥ a o
FILLLNTTLTEWINIY Al Tui_lﬁu‘l/]ﬂ’ﬁﬁﬂﬁﬁ‘j:ﬁﬂu@q@lﬂﬁﬂi&i’mﬂﬂf‘ﬂﬁ

ngUeERIANITINY
1. WsAnungAnssunislrunBouesnlaniivmmnosygiUszivg veuindnen
FURNAPNERT AMTANYINITIANIT NWAINLNRYIEATE7H

Ls 4

2. 1aANEITEAUANRINe l9 8T NANEIR12NARIERT TRAaUNIEeuaau (AT
Wanaeltyeyusehing
= a ~ a & o ' a L ¥
3. N U gAY UAITHA AL HIDINNANHITENINUNE eUD DU AUA WMUIA Qs

a o = 5 a
TeyeyuseAngiuuniaeuuuuais

AITNUNIUIFFIUNTIHN

2
o/

ANSANEASAS I A ANETTUNTINT R B Bs N A AR T ot

ada

1. wqwﬁm‘jﬁﬁu'gﬂimﬁ@mmﬁﬂ (Cognitive Theory of Multimedia Learning: CTML)

89

RC&SDJ | https://doi.org/10.14456/rc-sdj.2026.6



Research and Social Development Journal. Social Science. Vol. 20 No. 1: Article ID ¢287540

gsg] CTML 289 Richard E. Mayer fNBgUNENNAFIH 3 U52019 [ALN 1899179019505

(Dual-channel) ALEANITUITHIGNANTNUALIREIBBNAINAW AN AR (Limited-capacity)

1%
[

ﬁmmummmmﬁﬂﬁ@mﬁm Cognitive Overload kazn15UseHIaNaLEIFN (Active-processing)
AHNNTYIONNITANHE ANALAHFLAH

Mayer (2021) Tnsimsmdnniseanuuude 15 daznns Ssansnamimszgnadunisly
Generative Al TAnanaif 1w Al 798 FLAT1snE1T YRR oy UATIUHAY Y 10489 (Coherence &
Signaling Principle) ﬁWWEuLﬁ/@M’]Lﬁu Microlearning (Segmenting Principle) LL@zN;N@uTWﬂ‘mWﬂ
Nmumwﬁu{ﬂmw (Multimedia & Spatial Contiguity Principle) ﬂﬁ‘iﬂ%ﬁx‘i‘qﬂﬁl@ﬂﬂ‘mﬂué’fm Al
TnsmAdeilfsranaaasiunsauumAn CTML agnsasunay imiidenngss CTML iigiusn
ddresniidei] ilosenifdanseininisdesnlsznaund sasnneng Banesan o
9598NUTTOATIEN UATADIANITT FINBINITNITHUTUDNHADNAETDING (NN 1REN UAS
1Ay Waannszniatyguasfindszaninmnigants fsmssdugauisasdanisan
ﬁﬂ%ﬂﬂ@?}ﬁ Al Tumuﬁ%fﬁmmm: (Mayer, 2021; Cavanagh & Kiersch, 2023)

2. foyaniszfngiunisdanisfnensesuganAne

Zawacki-Richter et dl. (2019) dauununum Al Tugasdnuaidu 4 ngu Taun nnsvimne
uazdunnlusiayBeu ssuugaondaniss n1adnuazlasfiunadnlul® uazasuuniaideng
wuUSumanzanyana Tagiii Al lasunissnszduduadesiiaBenagnsiv Feedback
wunEsaaiuazisuidaneana Learning Styles naaniden:

Tuszainlenng wafiifngan Al uisenf e, 2565-2570 489NaENINgANANEY
Tﬂyﬁ’mumﬂqﬂﬁﬂﬂﬂmgﬁfqLN%NTﬁyNﬂWUVHQWNﬁﬂH’]ﬁ’W Al N’IUiZ&I‘ﬂﬁ(T{@ﬂl’NLﬁugﬂﬁ‘i’iN
TassnaAdrasamianenduansinggaasifadunisreumaslenednaufieimmniod
TuapRasia

3, maﬁw{ﬁmmm (Self-Directed Learning (SDL)) meﬂﬁﬁﬁu{uuuwﬂmmu
(Blended Learning)

SDL wupmiudaszaasyBaultunistimuniimsnsuazazfiunanuies (Doo et al.,
2023) Al ffnsniwit "ﬁq;ﬂumaﬂiyiyﬂ" (Cognitive Scaffolding) hyfmﬂfﬁefviyu%ﬂ’ﬁmw;;mmm
24 dalus wuszLLaITRRBULATNNTUSHAUNARERMUA (Formative Assessment) Nazswiv
pj BeAnnN19ATUANIEY (Self-regulation)

yaumouluemaddeiasnuuunislnuuafa Blended Learning Lt Google Classroom
A1u3UUUY Flipped Classroom (Garrison & Kanuka, 2004) dalenialwsindnuidnunde A
éqmﬁ’]LL@zéf%vsméfu%gm%ﬂmﬁ@@ﬁﬂiwLmzﬂﬁﬂ’ﬁ@%a Nmm;mﬁ’quﬁmﬁumemmymma

289UNANET WR7EeNNTaY SDL uaz Blended Learning Iugun1sasnuuude ie99in
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1 v v
o

3183511158821 BINTTIIANNG BB uazinuzUfUR N8y Flipped Classroom Hqls Al
o Yo A id A A Y ¥ g o o ™ < a va _a
FUPUNNENBANE B UBNNBITYY ﬂm:mﬂ@uf‘mLf;mTummmumquﬂuLmzﬂﬂﬂg‘umw
(Garrison & Kanuka, 2004; Doo et al., 2023)

4. Yy lszivg iwdurvasiendnfmaransuaznisden

p9ANga199:Aulanyn Al inla lE e N INNITHA ALl a1 N9 d aua s e I d
nauUlanIYn N19a5UU5EAN waz Data Journalism agnelafinny deflaaianuaiusss laun
Al Hallucinations, Algorithmic Bias wazileyminaswadunisloyan

1 v

A Aauntaeivinlnsinananassuunumann yndsiiden g yAnnsesuaz
MI9aFELTEiaa34" (Diakopoulos, 2020) FeapARABSLNISANEIUNLMAINZeeulanMe
Tugm Al (Chokpermpoon et al., 2023) WananH Laorach (2024) é’qwudqﬁfﬂué’mﬂiﬁmﬁfwﬂ
Aaviaduiunesiianssouzaunily Al iduaaumisensinusAavaiugiu Seusdainiayann
119 Al dngaadendndadaoindnduigenan nauuen Al tusiedeinisdoanaeaes
HMANENAEIBAYaATE A IUNINZYNEE Human-Al Colloboration uaxAg3osay 104 THANS

RNIHIINALLAT B9 NN 99985 AN TN AL 1LATIASA

gﬂquwﬁj (Theoretical Framework)

CTML (Mayer, 2021) SDL (Doo et al.,2023) TAM (Davis, 1989)

fau9mu (Independent Variable) fau9673 (Dependent Variable)
unEsnaeulaifiiamnas A .
weAnssun1sleem
. >
(Online Lesson Developed by Al) " (Usage Behavior)
Awfanals
> (Satisfaction)
UNEEARY (NanenBsBefiew) WRUWUUNEEW Al TULNBUAIRY
9
(Traditional Instruction (Comparison Group))  i————— —F——————— - (Comparison of Al-Driven Lesson and

Traditional Instruction)

AT 1 NSDUWIAANISINE

Figure 1. Research Framework
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FEANHRN9ITY

1. Uazrnsuazngusesng

Uszens 7l lunieidensell Ae snAnuranandmdmamand amnanegndasusy
ane517 Tamzdendeluseimnisdarn nadoni 2 Tnsfne 2568 S1wisan 63 m

4 22 1

nguAIpY (WN19398A39H yaTairuanguiaee19laedsnisdanuuuLezes

k1]

]
=

(Purposive Sampling) 91nUszEnsinAnuail amzifowdausneisnnisde1a §1491 63 A
Tasfinoumnniadaiden (Indusion Criteria) #sfl 1) nsinAnuniamzidedeusisianisiorn
Tunaend 2 Tnnsfnuen 2568 uag 2) walrunBsussnlauiiaminaslygynssAng Ay
AADANIAEEY S1anliLesnITasay 80 189AaNTINYIINNA m@ﬁlﬁﬁﬂﬁmﬁmmﬁﬁﬂﬂm
(Journalism) iiungadansns ifesann 1) ilnsedsnisdundniindnemnanantuangy
Angn1sdnnng anerilmamansnesameiien vnnngudageiannunainnata e
aaAmeEns (AngnaviE Mamsaume wazlszsdniug) 2) gaduiiuyaeuuasimunienis
aannae Al Tuanedni lnenss innannnsaauanann s uaznazuamniameaes e
minanenaannAEey 3) ilanianedniasdenn g uiuasinus §URA manzdunis
Wande Al vanaguuuy aanelafinin nani9adad lnenizduinAnuinguilmaiu Tu
an13naeBI S einAnuaRmearanlassia(la (Purposive Sampling limitation) n1934 T
asnARATEEnEngrstatnsniusumeaslsmnaidmanefinanen

2. Lﬂ%@ﬂﬁﬂﬂqﬁﬂ/wuﬂlmL%ﬂu@ﬂu\fﬂﬁgﬁﬂﬁmm’lﬂ’izﬁﬂi / Al-Assisted Online Lesson
Development N muILNIEEnanulan iun19ada a5l laygrlasaugiiund asiloas
naTUmNIaRARAaNITEBuNTRuIIEATINISADM Usznousisde 6 gUuuy aun alan
umieu aulwnsiAin wenuAgs (Podcast) AAlaaguiiian (Video) wuudnianasum uaz
TusunsuAnidaunamasdyyazing Tnelnedadia Al lunnsasnailen sanuuunn uas

1 v
=

o s o y °o A & o & a o o o/ i
NIATIEALREY NTLUINNITNANIINBANTUATNIURDU AT U 1 NQ”‘VEIﬂ"I‘MHG]’JG]QﬂiZ’N\?ﬂﬂ'T‘j

k1l
v 1

B UBILARTUVLAZEBNLUL Prompt @150 Al Tnaazyinge sdunuenn nquilmane
Lngmmuﬁ'@ﬁ@?@dmcj Juit 2 Trip3esile Al (% ChatGPT, Claude, Gamma W&z Canva Al)
aaapneiude luunargULLIY 447 3 KATERTIeRaLAHgnABsTBIHLAZLIS UL aynEy
il 4 sidafininn1anaaeseLdu Google Classroom LiinsiadUnwinaan 15 dlamaasnin
Bew sindnenlulaly Al TnenssTuniassnsde unlalylisunsu Al mensiarniigadeanuuy
Prompt Tagaavsindmduiniinuzniaidenng Aaimuanunisnaaesaunugnaedlasgide
ABUHEUNTHIYW Google Classroom e lnsinAnyndslanasaniadew vl saune9nig

v v
[

a o a ¥ = o/ dld ! = dl o/ ¥
3 ilﬂ‘iﬂuﬁtl‘\‘iﬁﬂ‘lsﬂ ‘Wf]Wﬂ‘i’ﬁNﬂW‘ETﬁLLﬂiﬂ’JWNWQW@T@ 2AIUNANHIMRADUVIFLUANMUILAL
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=

3. AR eefi B WNN93498 AD LULFPUAINEaWAY (Online Questionnaire) K% Google
Forms @suusanniiiu 5 aam 6o

AT 1 %mﬁ"@fﬂ%mé@@uLmuzmumu 594 AT 8¢ §121AYN waztlsraunsaInIsl Al

gt 2 nafnsaunislrunidananulan (aun Aomdiniaanly gunsoiily szeziaan
LAzRRTe NN

At 3 s lonifilnsuenndensaeuuaazlssnm (Hns189% 5 526)

a7t 4 arnfanealenaunBouanulaniu 6 A (IR 5 Y1)

At 5 NaBRsufeuunBen Al FUUNEEMILUSIAN wazANAnTRN RN

WUUEBUDINE AR E sTu (Reliabilty) Tned s dnUsz@nE upan1989ATaRLA
(Cronbach's Alpha Coefficient) wfY 0.93 LLNme"]LLuumumuﬁmmL%"mfu@gﬁmzﬁuqa AN
drnsuinlulaluniside nomihuouasuninluleess @y’fifévﬂfﬁiyﬁqLﬁuﬂqﬁmiq@ﬂ@u@mmw
WPEDfle 2 Au Ao AuAfnRsaBalena (Content Validity) Tassuuuaaunnn iy dearngy
AT AR ULALINA T IAE NS ANENSI49% 3 NHU5AN WazAImInsAn 10C (Index of Item-
Objective Congruence) %!G\EQ‘T?‘I"I 10C &iy/uwi 0.67-1.00 Tunﬂﬁyﬂ pimmmeﬁﬁ'ﬁmum (10C = 0.50)
AIWALNELE 83T (Reliability) naassladuinAnuang uit inTgnqudanansdiuan 30 au
LRIRIUIANE N 52 AV B LEAN1IDIATENLNATR 0.93 Y195 apsiARHANNIEnTatsynng
WiiAe Fuft 5 PesuuLEEUANN (MMSIWSaufauumBen Al fULnBEeuuuuaais) Wunnsdn

a & o A o . . . o P ! A 1% '
ATTNAALAULEID RTINS (SUbJeCtIVG Perceptlon) ﬂﬂquﬂﬁﬂEqLWﬂﬂﬂﬂqQLﬂﬂq ﬂﬁ“ﬂf]mﬂ@‘Nﬂ’]UﬂN

v
o/ a

AFeuAEUNZeULUUALAN Feanaiiuaasiianiuauudetie (External Validity) 284015
Wisuieuln

4. MARUIIVIIHYBYA

yQ o/ o =Y d ¥ = dl '

HATaAANnIsiusausanreyaluniaBewd 2 dnisfnen 2568 Tnessuuusasuans
aaRIAUNIN Google Forms TUSINqNAI28 19N INEBINI Google Classroom filyuni93eunig
A9% MaIIINTTInANEA A U B eueeuauARmEIAY Al ATUARBANIASLWLAY [¥TEeZiaan
Tunsifiveeya 2 e InSununsaomAWATUS WM 63 9a Andusasay 100

5. N1ANIITUIANNITLTITH
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msflananasesssnidelunnee yidalndfiunisidalnedananedassannisidaly

wyuel TneinAnuynaulnsunesinglsrainnisids wazasunuuasuaslnaaiaste 1oya
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6. ﬂ"l‘ﬁl,ﬂ‘m:ﬁ%md@

”3Lﬂﬁﬂ$ﬁ°ﬂy@§ﬂ®y’mﬂﬁﬁL%ﬂW‘i‘imu’] (Descriptive Statistics) TAuA A1AMNE A1TDHAY
ANAAEY (W WATAWLT 89LUUNIAT51% (Standard Deviation: o) TasfnuaInasm n1guLla
AIAVHIEATARE A 4.51-5.00 nanedls Rewalanandige 3.51-4.50 nanedls fAanalanin
2.51-3.50 vl Rawalatnnans 1.51-2.50 nanedls fewalauss uag 1.00-1.50 nansd

fanalanpaiign

NANT5398
v oy . .

1. 2BYANUFIHUBINGNAIDLN

nauFee19sIuIn 63 A iumemdeduou 38 au Aniusesas 60.32 tiunemns
dan 25 au Anudusesay 39.68 flany 19 Tunfiga dauamn 34 an Asiusassy 55.97
8989887y 20 1 §1nam 12 A Anwusasas 19.05 ang 18 T dwwau 9 an Aniusasas 14.29
LAZHANNAT 20 9 d1am 8 e Anuliuapsas 12.70 AwaIdL

Sadunnananunie wuan ﬁﬂﬁﬂmmﬂ’ﬁmLmzfmﬁﬂﬁﬁ@ﬁ@ﬁﬁ%mwmﬁqcﬂ 37 Ay
Anuiusesas 58.75 savasiuaimnnsmsmanauazdalng 18 an Andusasay 2857 uas
amlasmdniusuasinanaanns 8 an Anusenas 12.70 amszaunianiniely Al nauden
s1eAmndl sinAnsaaningszyanaeliung (souss 39.68) sasavsnAainslriunans (Fasay
28.57) weliann (seeaz 19.05) Tiaelsias (saeas 7.94) uszielmnniign (seaas 4.76)

2. nRinssunistrunBeuaanlan

Aruglnaoid i dsunden wuainAnsaauing lraundnTiudngunsnindn
s9aeNnAauiuds uazraniamadluayn aaanaostuLuluangAngsunistrnalulad
fafioresinAnulungugu Gen Z Afenlrantanudundn

ArnAand nanlruniden woeminAnenlralanumidereiufnuasuuunaany
mavmuasiige Tasaamganlrdamas 2-3 A59 AszeziaInislrauneass Wnfnud
aoulneyTaiaan 15-30 117t way 31-60 w1t uazinafifisnanlaundeunniign fa gaelng
Fuaey ssasunAeneuaniuEen uansinfuaindnu lsundeuseulaiduesesdelunns
yuyuLATA N AENTaRnausaLTmdn

AN ANTsNNNTlrUNIE e WU weRngannislaumissnnigarelagUnsinamg
anavins S1uau 53 e Aniusasas 84.13 sa9asnAouinidn S1um 6 A (sa8aY 9.52)
LAEADHANADS AL 9149 4 AL (BEAE 6.35) ANHANHANITIINTE WUan AUAmas 2-3 ASs
S0 28 A1 (FDURL 44.44) TBIRIHNFDFUAIALAZI G194 19 AN (3DLAE 30.16) UATHINNN

3 ASIRBRUAM 9919% 16 AN (38842 25.40) ATWIZLLIIAINITIY NUAT 15-30 Wift Jnfign
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A o

13473 24 AU (5RERY 38.10) 9D9ANNIASD 31-60 WY1 914U 22 AU (5B8RT 34.92) WAZWAHNIN
15 W17t Smaw 17 AW (39887 26.98) AMWAI9IATTIRENITY WU B9 inaTuEBUNINTIgR
FIUIU 16 AL (5RURL 25.40) TAIAIHIADNDUANTRITHN 97473 13 AK (F88aL 20.63) B29LE1
PRILANLT YW 9199% 12 AU (58YA2 19.05) LAZNDURDYW 91994 10 AL (59882 15.87)
s
(du yU ‘ﬂu 1

3. sz lgaufilnsuanaan1sNoRLANEUSZLAN

Wedasenazsulas g lnsuaindanisaauunaslasny wuaknaAnLiUsziiuan
alanumiauuazdnloaquiiusylorinindiqe (u=4.17, 0 = 0.63 Az p = 417, 6 = 0.58
FINATAL) TEIRINIFD Al 4987599919 (1 = 4.14, 6 = 0.73) BUINNFIAN (U = 4.11, 6 = 0.65)
LWUURNAAIEUN p = 4.10, 0 = 0.77) LATWBALANS (u = 4.02, o = 0.68) ‘Vlﬂiﬁilﬂ’ﬁﬂ%?u‘jzﬁu
s lgmannn

Py ' a A ¢
4. ANRIND LAMBAUNIS LD EW ARTINMWIAY Al

NANT9ALATIZNATTHASNE 19289 NANHIRaUN B YUaa U [AUANMUIA98 Al V19 6 A

LAANAIHIT 1

m1519 1 ALeAgLaradoUuIasgIsAHRanalaneunEawaawulan Al

Table 1. Mean and Standard Deviation of Satisfaction with Al Online Lessons

auANfanela ALRAY @if;mﬁmmumm;gm AU
(Satisfaction Dimension) (W) (0) (Level)
AT 1: eV Ee NN
4.12 0.69
(Dimension 1: Lesson Content) (High)
AT 2: NNFEBNLULABLAZNITHILEND HIN
4.04 0.69
(Dimension 2: Media Design and Presentation) (High)
AT 3: N9 TN Google Classroom HIN
4.15 0.70
(Dimension 3: Google Classroom Usability) (High)
AT 4: NTEEUFURTNATI (AT NN
4.07 0.72
(Dimension 4: Learning Outcomes) (High)

¥ A a 2
ALY 5: NITUSLERNANSHRE

NN
(Dimension 5: Learning Assessment) 4.08 0.69
(High)
Giymﬁ 6: AnHRInala LN NN
4.03 0.67
(Dimension 6: Overall Satisfaction) (High)
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ATUATIHNAIND 19 ANRRY  FodeaunNInggIu F2AU
(Satisfaction Dimension) (W) (0) (Level)
FIMNNAN NN
4.08 0.69
(Total Overall) (High)

9 A9 1 wuan inAnsnfiaansienelaluniunasTaenu Google Classroom gafign
i = 4.15, 6 = 0.70) Tp9RsNAD A o UL u=4.12, o = 0.69) AN AUNANS
39U (u = 4.08, 0 = 0.69) éjmmﬁl,‘%ﬂugm:mﬁfg%u (n=4.07, 0 = 0.72) ATHNTBENLLILAD
WATNIIINEWE (4 = 4.04, O = 0.69) uazauanisnelalngsan (i = 4.03, o = 0.67) nﬂ@iynu

aglusziunnn

A1519 2 AsdsuazaudsunNInsg AN e lapuEBn NG e (AW 1)

Table 2. Mean and Standard Deviation of Satisfaction with Lesson Content (Dimension 1)

F18N1TUIEN AuRdy  doudeoiuunInsgn SEeL
(Assessment Items) (W (0) (Level)
e uunEauiinanngnasuas@iniie NN
4.14 0.69
(Accuracy and reliability of content) (High)
WHEMATRUARHUALIA N A INTUNTEeU] NN
4.06 0.71
(Comprehensive and sufficient content) (High)
FELAUAINYNNNEDIHBN AN T AN HIN
4.08 0.67
(Appropriate level of difficulty) (High)
WHeynianuyiuadeuaraanaaasfiuuIundaqiv NN
4.17 0.68
(Modern and up-to-date content) (High)
asasuiiamianusaiilasuazianless NN
413 0.70
(Logical and easy-to-understand sequencing) (High)
Eiet)| NN
412 0.69
(Total) (High)

= ! = * = @ = o @
9INANTNT 2 Wuan AnRenelanwunBen sinAneiReelalussdusnynU sz
Tnefanuianalanaiilanfviuaionnfiga (u = 4.17) sa9asundaiilenidarugnaas

WEeda (W= 4.14)
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51971 3 szsuAHRsnalanuil 2 AMunITeanLUURBLAZNNTHNEWe (N = 63)

Table 3. Satisfaction Level: Dimension 2 — Media Design and Presentation (N = 63)

318N19UTTAN ANRRY  AdeauNNesgIN SR
(Assessment Items) (W (0) (Level)
alanunEsuLuUgefiandaauLaTn T NN
4.08 0.71
Summary slides are clear and concise (High)
alaruniBauuuurensadngae e ladden sz Xt
4.05 0.69
Expanded slides enhance content comprehension (High)
Aulninafinaqusandaanuaasnnuazianlans NN
4.05 0.69
Infographics are visually appealing and easy to understand (High)
Podcast UniGeuiRmunwidesAuavidandalan NN
4.00 0.71
Podcast audio quality is good and content is clear (High)
Video (VDO) N‘g‘ﬂ Lﬁ@‘iﬂ’?ﬁﬂ’)’]N%WﬂHT"VLL@ZL‘ZHT’N"I%I HIN
3.98 0.70
Summary videos are engaging and easy to understand (High)
WLUYARBUNUNAANABAARDNNULTHBNTIE Y NN
4.11 0.69
End-of-chapter tests are aligned with lesson content (High)
T‘ﬂﬁLLﬂ‘jN Al ‘?J"ZIEJL%ﬁuﬂﬁ@ﬂ’?“’ﬁﬂm‘n@ﬂﬂﬂﬂ"l’ﬁﬂa HIN
Al news writing program effectively supports news 412 0.67 (High)
verification
3IH HIN
4.06 0.70
(Total) (High)

9INANTNT 3 NANNTITEATUNTEBNULLA BUATATHIANE NUITTNANEIEA91H
fanalalnesanag lusziunnn (U = 4.06, 0 = 0.70) Tngsnennsifianadegega e Tusunsw
Al 08B 81U 19 AINITORTINREUINI A (W = 4.12, O = 0.67) T09898ABULLVARBLNIELNS]
AYHFBARABITUHEMNTI B (I = 4.11, O = 0.69) wavalaAUNBauuUUEaf AN AWILAY
naEdU (U = 4.08, G = 0.71) Asady aauseniaiifinuadesiign Ao Video (VDO) aqiliilan

favamnanlauaziontass (U = 3.98, 0 = 0.70) Feflnsng Iusziumnnizui

A15197 4 sduAnRanalan Ui 3 AMun151E9IHUN Google Classroom (N = 63)
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Table 4. Satisfaction Level: Dimension 3 — Google Classroom Usability (N = 63)

318N19UTTAN ANRRY  AUdeauNIeIgIN SR
(Assessment Items) (W (0) (Level)
J2UU Google Classroom TN LRTEE AN HIN
4.20 0.71
Google Classroom is easy and convenient to use (High)
ANFAAINUNBELUL Google Classroom Haauiiusudey NN
4.17 0.70
Lesson organization is neat and well-structured (High)
mmmlﬁmﬁ\mwL%ﬂufmvlﬂﬁvgﬂmm 1N
4.23 0.68
Lessons are accessible anytime and anywhere (High)
sruuanuatissuas nfdynnanailauesas NN
4.08 0.67
The system is stable with minimal technical issues (High)
flazvuusadandefiiem nuuazinialnamnsa NN
4.14 0.73
Notification system alerts students to new content promptly (High)
it 1N
4.17 0.70
(Total) (High)

Ail A o Vv Vv 1 o A
IINAITIT 4 HANITATEAINNITLHITHUY Google Classroom WUATHNANHIR AN

fanalalpasanegluszduann (WU = 4.17, 0 = 0.70) uazinamiifinmisgegaiaiSaudioy

(
Augega Ae am1snnisunBulannivnnan (W = 4.23, 0 =

U 9

Auna Tngsnenisfidain
0.68) 789RsHTABTZLL Google Classroom T#1MNEAZALAYN (WL = 4.20, G = 0.71) wazilszuy
waadaudesidominaunsaaldenlnanssensa (U = 4.14, 0 = 0.73) pawdadu qaw
sreniafifiauedesings fe sruudeaiadesuss nddgmmiameiinuesnss (U = 4.08, G =

0.67)

m15197 5 szFUAHAaNeTanuil 4 AN BeNgUAZHAT AU (N = 63)

Table 5. Satisfaction Level: Dimension 4 — Learning Outcomes and Benefits (N = 63)

318N1TUTTA ANRRY  aldeauuNNeIgIN SR
(Assessment Items) (W (0) (Level)

uniBew Al gnenladleniiafnainisseuiuuyng NN
Al lessons enhance content understanding better 4.09 0.70 (High)

than traditional instruction
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fussgelalunisBougiisduannmslaumBew Al ahy
4.06 0.75

Al lessons increase learning motivation (High)

mm‘mL‘%ﬂuﬁmw%mmmmum NN
4.08 0.74

Enables self-paced learning (High)

unBen Al maiadun1sBenluiuEeulas NN
4.16 0.64

Al lessons effectively supplement in-class instruction (High)

sAnnsandmnsunssauNNTwialruniEew Al NN
4.03 0.77

Al lessons improve exam readiness (High)

99 NN
4.08 0.72

(Total) (High)

HANTTATEAINNT B BRI LAzHAT (A5Y wuaminAneniaauRonelalaasaney sz
HIN (W = 4.08, 0 = 0.72) lngsnanisfidanedvgegn Ap unmBew Al 5agla3 Nn13158u
TduEeulas (U = 4.16, 0 = 0.64) 9a3asuAaUniFeu Al maalnnleflen lndninisaan

wuudn® (U = 4.09, 0 = 0.70) LmzmmaaL‘%ﬂug%fmmmé’qmmmmmm (WL = 4.08, O = 0.74)

1
a A

AINATAL Fans1EnsiAeAR1ge A 9AnnIandmsunsasuNIndwiatrunEeu Al

(U = 4.03, 0 = 0.77) Badlspsag luaziuannimiu

A519% 6 TzFUANRINE lanTuT 5 ANUNTUTUIRUNANSEEHS (N = 63)

Table 6. Satisfaction Level: Dimension 5 — Learning Outcome Assessment (N = 63)

UNTUTZIRY AR @if;mﬁmmummggm LA
(Assessment Items) (W (0) (Level)
‘Ll'VIL%S’—JH%"JEIT%L"LI,’WT’V‘iﬂﬁ/ﬂﬂﬂﬁﬁuﬂﬁu“ﬂﬂ\iﬂq‘iﬁl@“ﬂl’l’lﬂqﬂﬁu HIN
Lessons strengthen understanding of fundamental journalism 4.06 0.70 (High)
principles
anTnansipmand i fleutunts Gew NN
LULLAN 4.14 0.68 (High)

Better content retention compared to traditional learning

slannaunansianag iszynalala N
4.09 0.70
Confident in applying acquired knowledge (High)
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318A19U TN AuRdy  dowdeauuNInggn SEAL
(Assessment Items) (W (0) (Level)
umiEen Al fuadsnns@engiafnaneiniiide aly
ANBOITH (High)
4.08 0.67

Al lessons promote learning more effectively than

courses without such media

9IH HIN
4.09 0.69
(Total) (High)

dl a v ¥ a a ¥ ! o/ A =
FINA1TINN 6 mm'ﬁqwmum‘sﬂ‘;‘:mummﬁlfmug WUQWHﬂﬁﬂ?&IWNﬂ"J’]NWQW@T@

Tngsaneg uszdunnn (W = 4.09, O = 0.69) lagsnan1sfiiaefsgegn Ao a111309A40

£4
o

HomdAnaessngdrinftudaeuiun1sSeuuuuiAn (I = 4.14, O = 0.68) 909a9H1AS

o—

4 1 o v L Pe v 1 A
sulannannansianngilafudszgnalala (U = 4.09, G = 0.70) uazumiFen Al f9La3un"3
BauglnAnansednilusidednuoed (U = 4.08, 0 = 0.67) auddy Fansienisfifiaeds
‘|) A = 1 v v o dﬂ/ 1 1 dﬁ/

anga A unidewraa e landnnisiug ueesnis@eaanindu (W = 4.06, O = 0.70)

Faflapang uszAusn NIl

A5 7 EFUANNRINE 9N 6 AarumnNsnalalagsan (N = 63)

Table 7. Satisfaction Level: Dimension 6 — Overall Satisfaction (N = 63)

18N1TUTAN ANRRY  AldeuNNesgIN SR
(Assessment Items) (W (0) (Level)
TnesanRenelaneun@eusenlariinmmuinag Al NN
4.03 0.68
Overall satisfaction with Al-developed online lessons (High)
pennunzi ieulaunBeud NN
4.09 0.63
Would recommend these lessons to peers (High)
ABNNTT SN TR UNE U Al TusnedenEuse (U NN
4.02 0.70
Desire for Al lesson development in other courses (High)
9N NN
4.05 0.67
(Total) (High)

dl a o ¥ = ! o/ a = '
FAINAITWINN 7 Nﬂﬂ"l‘i’]@ﬂGI'TIAV‘]’J’]N‘WGW@T@T@EI‘E’JN WU’J"I‘HﬂﬁﬂE’]NWJ’]NWGW@T@ﬂ%

1
=

Tuszdunan (W = 4.05, 0 = 0.67) Tngsnanisiidiaedsgega Ae aosnisuuzsinbiieuls
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o‘d'v v

uMmBeui (U = 4.09, 0 = 0.63) sasasunfalagsanienelanaunissusaulaufinmuinas

L4

Teyey1ssfing (U = 4.03, O = 0.68) uWazABInIaMANIswmuILnBew Al lusiedgnauas iy

a
v v
o

(U = 4.02, 0 = 0.70) AMHAIWL NeHiflaRa9anNIINAINRInealans 6 A wuasinfnun

L4

P =3 ' =%
H ﬂ’JWNWQWET@m@UWL‘iﬁu@ﬂuT@u

o/

| [ P 1 o ¥
fivmwinaeToyyUssiugen ussauninyna (1L = 4.09,
0 = 0.70)
< P a “d o > o a & a
5. MslSeuifiauumSaueaulauivmuincs Al AUUMSERLUUALGN
manBeuiieutuasell Tsnameaeu?l wuungaien (One-Sample t-test) Tnarinnunen

RAEENN9EN o = 3.00 (FLALNUNEEWISEBILUUAAMAMNINTENTN) NaUTINYAIRIT19 8

a & o '
M58 8 KANIIVANBUT (One-Sample t-test) WAHLITIUAMNAAARIBINNANHIABUNIZHN

s o & a
@@ufﬂu Al TULNERLRLLLAIAN (Lo = 3.00)

Table 8. One-Sample t-test: Student Opinions on Al vs Traditional Lessons (Mo = 3.00, n = 63)

AR n m o t df D NR
Comparison Dimension (1-tailed)  Result
mwﬁ’musﬁ%mum‘%ﬂu 63 3.7302 0.8074 7178 62 < .001 kel

(Attractiveness of Lesson)

Aanla e 63 3.6984 0.8545 6487 62 < .001  www

(Content Comprehension)

ANHEZAINTIANT Y 63 3.9206 0.7684  9.510 62 <.001  *#s
(Ease of Use)
usegatalunisBan 63 37460 0.8224  7.200 62  <.001  **x

(Learning Motivation)

WJ”INW%@NN@‘LI 63 3.7302 0.8074 7.178 62 < .001 *xx

(Exam Readiness)

ansmannNTanalaRngn 63 3.8413 08074  8.271 62  <.001  wex

(Better News Writing Recall)

INNNTANIHG VN EURTTR 65 37778 07501 8230 62  <.001  ws

(Theory-to—Practice Integration)

LLUUVI@@T@U‘E}’JEW‘?J@N@UWJ’]NL‘?.T’]T"V 63  3.9206 0.7891 9.261 62 < .001 %

(Assessment Timeliness)
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AT n m o t df D NR
Comparison Dimension (1-tailed)  Result
NAYAUANIHARGT1IRITA 65 3.8889 07209 9787 62  <.001  ws

(Creative Inspiration)

FIuNNATK (Total Overall) 567 3.8060 0.7916 24.245 566 < .001 *xx

WNTELRG: *** p < 0.007) At ange (df = 62, & = 0.05, one-tailed) = 1.670 | AZUNK 1 = UBUANANIINN,

3 =911k, 5 = umiSyu Al Ginaaan

' a G o ! a A o ¥
FINA1TI9 8 ‘W‘LI’J’TWQ"INW@L‘Viuﬂﬂﬂuﬂﬁﬂiﬂqﬁ?ﬂuwwHuﬂﬂu\fﬂu‘wWGN‘H'T@IQ?J Al

[

fowFauifsuduunBenuuuaauis fanedagenaiganans (Ko = 3.00) Twynauesned

o o o aa o/ g ! o =4 !
gAY WATATATLAU p < 0.001 BanuNgANININANEIRAMNTIHINUNEYY Al HANINGS

v
v A

NUNIEEWLUUANAN W nRRTIIN13 TR
A = ¥ ' i A o @ | = a ! = o o
HaRarsondusenunue amiinAnesniivaiuniden Al fanafugegn 3 guel

v v v

wsn aun (1) ATUNI9NTLAUANAATINETIA (1 = 3.89, 0 = 0.72, t = 9.787, p < 0.001)
(2) ATHATNALAIN TN I ITULALATULU LY ARBUYIEATITABUAITNIEN [aviun a9t 4 afl
AR (u = 3.92, t = 9.510 UAT 9.261 ANNATAL, p < 0.001) FIUAUATARRLFAGA
ApAmAIIHITaLHanT (4 = 3.70) undaAagenanqAnaeENINEEIA Y NaER (t = 6.487,
p < 0.001)

FMTUAINTINNNATUIINAY (n = 567) WU21 p = 3.81, 6 = 0.79, 1(566) = 24.245,

Y ! o ~ 4 a o o A A =4

p < 0.001 uaAsIMIANINANEIERIMARERT I1ANedeITAganTo1i AAanin

! a A o ¥ a “a ! a & a '
TngsanauniBansanlaniinmminselyagnlssAvgiamnngenaunEeuuuunaises il

WAy afifnazau 0.001

afls1ena

M2BAUTENANITATELLN ARG aaIANITATES 3 8 Fafl

Faquszasait 1: wqﬁﬂisun”rs?gum’%auaau?aﬂﬁﬁ'mm%a Al

InKaN1TATENLLN TinAnsinansasay 84.13 iden e iuiugunsomantunng
anfeumiden Taauads 15-30 wnitnenss damar 2-3 A5 uaziosantiuraslnaduaay
uazneuFEeuiud Ay noAnTsndsnantasneugUuUn19I38ug LD Just-in-Time
Learning nugUNTimAN TuENHDIE Microlearning eaaanassiunguinisaansumalulad

(Technology Acceptance Model: TAM) 284 Davis (1989) ﬁﬂﬁmﬂfﬁqmi%’u;}/ﬂmmmTum‘aT%mu
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(Perceived Ease of Use) wazAnsantiAinsiantislaynanmiivniaan (Ubiquity) iiudaqaddeyd
AEEHL999l TUNNS B BugAtEANeY §aAARBITLNINITETD9 Doo et al. (2023) inua&s
ARV AT T9 (AN HINGUN TN NIEIRFILETHNTIE BT HIRWLEY (Self-Directed Learning:
SDL) uwazn1srinfiuauies (Self-Regulation) 2asneulnas1eiissAning wananil wafngss
mawnlrunBeuraeneesudendadunisiudutisanndniaznsnisdan1sBaunissen
THEULL‘UU Blended Learning #MHN98Y Flipped Classroom (Garrison & Kanuka, 2004) ﬁ?‘lﬂ@jl,%?;lu
Anudenmaudacmuiniuszuy Al wazlsinan i andniunisAninssiazasile
UfjiiRa39 (Active Learning) 19fl nsfisinAnenlrinanadaiiies 15-30 wifinanss uegionas
WNNZENEBIN1TeBNLULABugULLY Segmenting Principle anamguE CTML 289 Mayer (2021)
4 a0 X e L oaa 2l
Punzih buoaflendumwisess isannsenelaymiuasfingssansnmnisBewg

o T o < ! a “d o >

Taquszaeait 2: szauaafanalanaumsauasulaufinmuinoy Al

Ls

NANITITENUANINANEIR A NRINa lan aunIE e ua e (Al

[% 1
o/

o .
Avmunnas Al oglusyiy
N1NYNAY (KL = 4.08, O = 0.69) BIaBAARBITLNINITIBY AATATYTY NIHANIBFIA UAS
AT (Panitpichetvong et al., 2024) fiwLa1N1941 Generative Al m‘liljimﬁﬂ’ﬁsfu;jmmu Blended

Learning TwszsuganAnuiasnalnindnunfiaouionalalngsoneg usedunin (WU = 3.97)
LATHBAARBINUITNTIYBY Zawacki-Richter et al. (2019) Ai5zy21 Al f1un90U3 UL

& v o o [V ~
UszaunaninisBenguesinAnuniusssiuganfnun lnasnefilss@nsnan

1 v

EBA91TDNTIVATI WLINATUNNTBIWUN Google Classroom HAiadegaga (L = 4.15)

FInaAARBITLNIWAIAHAY Hussein et dl. (2022) ARnuNTadaAaINanaAI NG laaasinAnel
%4n19%% Google Classroom @mmmﬁ@ﬁmzﬁuqmﬁﬂm wmqmi%’ugmqmwTumﬁTﬂmm

cle Y . v
(Perceived Ease of Use) mwﬁﬁ‘jﬁﬂ"ﬁuﬁ‘mg (Perceived Usefulness) UAZANHRIND 1A AIUEING

BauanagviiadAmyasansiale lmunaanesuesnnaiiies lngmnizamanianseiiele

dl =) ! o/ ] o/ A o/ dl = yd ] o/
‘Vlﬂ‘ﬂﬂﬂLQ@”ILL’N%V’]Q’WN?Jﬂﬁﬁquﬁ‘l’]uw@’]Lﬁuﬂ@@ﬁﬂ’]ﬂf‘gﬂﬂﬂLﬂ@@uﬂQWNW\?WﬂT@ﬂﬂQQLiE‘H N9y

1 ! 1
P=3 a a A

¥ dy =% 4‘ = ! dy
ATHIUBNTUNTEUNHANRRYTDIRIN (M = 4.12) Tﬂf—_lLﬂW’]ﬁﬂQ’]NWGW@T@@]@LH@M’]WNﬂ‘J’]N

o o ¥ T Y o ! A o/ T o s o & A o
NUANE (p. = 4.17) dznaulninian Al HenNenIn uﬂqﬁﬂQLﬂch:ﬁﬂLLﬂgquﬂuﬂLuﬂqu]Lﬁuﬂ@"zuu

!
an v A

Trasg9aasn aanAaesril Laorach (2024) ANUINTENTIOUEATAAT AT BN e UnN1T a1
asanmaviusizivesalsyneuddg unsimuny Saugafaria

TwrauedideUsznn "dlaagidlent uay "alanuniden’ nsunisusednanfiuselonm

qIqA (KL = 4.17 199) genandeUazny "weauaas” (M = 4.02) Ysingnissdfiannnsnsiunsin
AAEMEN3BeNgHITaRRAY (CTML) 289 Mayer (2021) Iagiannzansfigiueesan1ssug

v

A (Dual-channel assumption) LAZRANANTA BNATBUWLL (Multimedia Principle) AZ 91713 N 14
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FBIMNNITIUNEEAuarlansra NI DN TN sEAEA NS TR AR ALAZAASN
demlaninnainissugannresmnadeiieesafen Seaiuanulneeiqsasns Noetel et al,
(2022) 71 (PALATIEABANIHNLINNITDDNUUUABTRRAR AL TINAHH A TUNINUAZREIDE NN Z TN
FINABILINABNAANENITL U DR NE A ATy Wenanil $13deaa9 Tian et al. (2025) Sawy
AIAAADIINEANISIE BN TN mWIag I uszu LAz ATURINTINa TN ANE (nSUn1sU s 1fin
AoannuazAEenela lusziugs aelsfinie amnisesnuuudsuaznisiianeiianais
FNgA (L = 4.04) prafiaenianwanuaas (W = 3.98) uazdfle (L = 3.98) §9nDIWmun
ADINTWANWNNTHAR gaTumD (1)

@ “d a P a & ! a *'f ‘d o >
anUszaeaht 3: nmslFauiguaNAALARTENINUIITERaa R [aRTWMEIAIE

/ s 3; =

Al NULNIFERULUAILEN

NANIINARBUT LUUNRNLAYT (One-Sample t-test) WU MNANEISNANTINARINAS

o o/

a < ! 2 o > a ' = < A P~y
frnnuinuniFeueaulanfiimuinoy Al asn ngenanunisuuuuaaises wiliaddoy
VEGAR I NAUTTR (L = 3.81, O = 0.79, t(566) = 24.245, p < 0.001) lnaafifinadngs

v

AgAEeIdUALLTN TALN ANAINEEAN NS THLAL AL UNARDLEIEAFITFa LAY
21997 (L = 3.92) HARINAIIEEAARBITLIIWITEY89 Al-Adwan et dl. (2024) fiwuan
mssugasanetuntalre (Perceived Ease of Use) iiuiTadedmagegaiunissansudaiana
Yo BensTAURANANET T09RINABANUNNINIEANANNARETI9NTIA (WL = 3.89) Bvmznauln
Fnaanslalaiadasde Al lududeniinanaussiuanalazosindnualunisinnalulad
Ttlszynaly iun1anansuinansnian aoaAaesty Dickopoulos (2020) UL Chokpermpoon
et al. (2023) fiszyrWiney Human-Al Collaboration fdsnaeinanssaHendnfiinAnaTsaa.
Y ARAVIAR BN

ANNEHNTIBILILMARE LTI AU Ade Al Tunsiaayanoundulaving (mmediate
Feedback) iiusnmaandnyiivinnlnsuazuuige Ssaunalamia Contiguity Principle #84 Mayer
(2021) ﬁ%ﬁm%ﬁhﬂm%@g@ﬁLﬁmﬁuwgﬂuﬁ’uﬁqmﬁLﬂ%mﬁ'ﬁﬁﬂu;;@éwﬁﬂizﬁw%m uBNANGH
HARINASIaanARaITUITUATE89 Zawacki-Richter et al. (2019) 7idauununuan Al T
ganfnstuamnisdnuazlasfiunadnTualf (Automated Assessment) anuiunilsTuqauds

FFy28INT1THN Al 11 laTunsAnuEn

1 v | 1 1 1
a o

ampufiAeAgaga unsBsuifisuAsaiuaNaladen (U = 3.70) unfaag
F9N9ANANBNRTRIFATYNI9ETR (t = 6.487, p < 0.001) HAHFBAARBIALIDAUNLYEY Al-
Zahrani (2024) #2n19¥0 Al inlzlunisfinenenefizadninaiunissaadnaaunladean

(Deep Understanding) iflatfigufiunisaflsiguaniasulusu@euiunaes lngianielugigden
p g A
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¥
a A

ARHDNUBIUINTITNGS 1B 99591V TTUIBBNTDUATADIAI121Y AeULNEEY Al F9A25%I

maniiuas AUt saenluiuEey Almauwnunumessgaewiomn

Y v 1
av AA o o A

ag9lsfimn wan1sadeiiflaadniniinasfiansnn nanmfe nswdsuieulunisfine
AT9lB1AEN195U51398MANY (Subjective Perception) 289dnAnE NN e9Bg19AYq §9271ANgH
AAUAN (Control Group) MLFUNAEUNITEUULLAIAN LALNNAIBYNTIABNULLLINLI99N

sneArAeaiinddeiuysensianabifinanfinismeuauss (Response Bios) Aann n1539ay

1
=

AUIARAISEN13DNULUATHTIAABY (Quasi-Experimental Design) Al nquiZauiiisuann

o/ o/ o/ Q‘ a { o/ 4
NAEANITH UASTANRENONTNIINITEEUIT WA o8 U ULAZIE SN ANITANYI A E AN

1Y
a

WD RRNINEIAN (Zawacki-Richter et al., 2019; Al-Adwan et al., 2024)
wananfidanuanlsunss Al maemsaernalnsunisdssifiuanfiusslammiusssiuge (W =

4.14) uazuuunARBLTIRAMIAIY Al @mnanineyataundulaviud (U = 3.92) szviewdmin
fownlunniadsuuasugeamnssndaaaniamimalulad Al snflunumandoytu
navUIsAaNARITEV (Journdlistic Supply Chain) THafm napuANsdANIaANYIEN M ARIAAT
uuuAaANyssnaAndwine minAnudugndsdannlgugf (Primary Content Creators)
unluilaqiiu inAnunfianuassinandaneafinseslygiussfugainns ofuaneya 519
UMANE1E 99AU (Automated News Writing) Wazasa9aa [aensoilanasaamisagenan
o

L4

v X ' o - - Sy ¥ v ~
\T’IHQ‘VEIﬁW‘LI’J'Wi@ﬂfégﬁlﬁﬂ’]ﬂ’]fm'quL‘V]ﬂﬂ’]ﬂﬁ]i\fﬂfﬂgﬂ‘wﬂLL‘V]‘LA@I'JEILﬂﬂiuiﬂgﬁiyiy’lﬂizﬂiﬂﬁ

a9

o/

mnuamabilagviimniiiuiadaiss (Catayst) AinszanininAnsiuazannanstyaenulsud
LATHALNEN TRz reanuTngein nanafa nisUsAssumunanngwanilani gnisuiug
AANTBITNTAHNA UTIUBNNTBANINY Lmzéﬂﬂﬂuuuﬁflﬁ"ﬁﬁ%wu (Content Curator, Critical
Editor, and Prompt Engineer) B4aBARARDTLADIAUENATINTIBINNATINITADENTHIATUIIN
Nﬁ’mﬁuwuumﬁmL%\m%’myqﬁfjfl Al ﬂ%’iﬁﬂﬂ%&:ﬁjum%‘ﬂ\iﬁﬂLN%NNNi’iﬂuZN‘LéEET (Human
Augmentation Tool) firmsanszfuszAnsnmuazannInesudaastan Taglusmnsn
NeUILILMENA I RueainesendAetsnignns T5e59AmEN LazAanle
vLUmMdAH [naensaas0l (Diakopoulos, 2020)
faaﬁmwg?mimnms%’e:

v v P

a = ”GE 'A ! a o T GE” T fet
N R ﬂumwmmmmg ‘1}134‘1/134@mmmmmm‘jLm:mmmm UlgUse el

UGIR T 3 75 fosd

4 ¥
and

ART 1 DIAAINIATWNGRANTTNATSZUUSHANA RS UMM ANER BTG
Ao o o 7 A oo = 2 Yaa o
nAdeilidunangudslsrdnegausniduingUuuungAnsanniaieug Aaviages
inAnunEIAwAmans unguanangdessignanziueendsamnis na1afe inAnunly
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=3

gﬂLLUU "Just-in-Time Microlearning NI”IH’Z\IN"I‘;VITW‘LA" Tm;lLﬁyﬁﬂdumfjﬂuﬂ@u\f@ﬁfnquL’m%%u
(15-30 unh) Tugaelnamauuaznewnduien ssanmugiiveddynenisseniuuanis
aenARTalHUSUINEMANENdTEdy Seuanansainuiunanianends s flasdaanniu
vuna ey eddaaaulnayednea uagd wiinainAnenTuR uinaslnafiguuuunns Ty

1 o [ v 1 P o
ﬁﬂﬂ@%@ﬁLuuﬂQWNZ\IZﬂ"JﬂLL’Z\]%ﬂ’]‘iL?J’]ﬁﬁw’]%@qﬂﬂ‘im‘Wﬂ‘W’WLﬁuﬁﬂﬂ

r'd ¥ v
aand

e 2 mﬂmwgmuﬂszﬁw%mwmmﬁﬁ Al WU Dual-channel B3o@nRnaeans
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Abstract

Background and Objective: English serves as an important medium in international schools,
particularly for students learning English as an Additional Language (EAL). This research aimed to examine the
effects of Content and Language Integrated Learning (CLIL) on the English spelling skills of Grade 2 EAL
students at Udon Thani International School by comparing their post-test and pre-test scores, and to investigate
students’ satisfaction with the CLIL learning approach.

Methodology: Eight Grade 2 EAL students participated in the study selected through purposive
sampling. The research instruments designed included Content and Language Integrated Learning (CLIL) based
with 8 lesson plans, an English spelling achievement test, and a student satisfaction questionnaire. The
instructional intervention was conducted over 4 weeks, totaling 8 hours. Data were analyzed using mean, standard
deviation, and a paired-samples t-test to examine differences between post-test and pre-test scores, while
descriptive statistics were used to analyze student satisfaction. The instructional activities included vocabulary
exposure, guided spelling practice, and interactive learning tasks that encouraged students to use English in
meaningful classroom contexts.

Results: The results revealed that the English spelling scores of Grades 2 EAL students after learning
through the CLIL approach were significantly higher than their scores before the intervention. In addition, the
students reported a high level of satisfaction with the learning content, instructional activities, and teacher support
provided through the CLIL approach. The improvement suggests that integrating language learning with academic
content can support students’ understanding of spelling patterns and promote early literacy development.

Discussion and Suggestions: The findings suggest that Content and Language Integrated Learning
(CLIL) serve as an instructional approach for developing English spelling skills among primary-level EAL
students. Integrating language learning with academic content promotes meaningful learning experiences,
increases learner engagement, and supports language development. Contextualized learning activities also help
students connect vocabulary knowledge with real learning situations. Therefore, Content and Language Integrated
Learning (CLIL) should be encouraged for use in English language instruction at the primary education level.
Further research involving larger samples and longer instructional periods is recommended to strengthen the
generalizability of the findings.

Keywords: Content and Language Integrated Learning (CLIL); English spelling skills; EAL students; primary
education
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Figure 1. Conceptual Framework of study
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ﬂﬂ‘ia@/ﬁﬂ‘%ﬂfijﬂjﬁ ?—.Iﬁ"l‘lﬂuﬂ%f;/f‘ﬂ‘j@/ﬂﬂ’]‘iL%ﬂuiiﬂﬂ?%gﬁLLUUHﬁmqﬂﬁiLﬁﬂﬂﬁLLNZﬂﬂwq
(CLIL) ingnuilann F9ANANNaraINaReyinELN1Ta LN LN TALNARAEN SN HTINE
panfanalarasinFeu EAL TnauuntsdnnisidengsUiuysonnisniadeusneaindy
HonArniaf oauaiuniadeugasnianunang deannsasgUnsauAnlunisids
sananalunnd 1

In this study, Content and Language Integrated Learning (CLIL) was used as the
independent variable. The approach was expected to influence EAL students’ English spelling and
reading skills as well as their level of learning satisfaction. The CLIL approach integrates language
learning with academic content to support meaningful learning. The conceptual framework of this

study is shown in Figure 1.

FEaARNI5IY
y ¥

naAduAseiliiun1aAdudamaany (Experimental Research) fifnguszasaiiiafnun (1)
m@ﬂmﬂf]ﬁmﬂ%L‘%ﬂuﬁmﬂﬁgﬂLLuugﬁmfmfl‘sLﬁﬂmmmwm (CLIL) Aifimavinunnsniuazng
Fn1ensannuesiniGen EAL sxdudulazandnundi 2 Taedeunmnsifgassnil Tag
WRBLEUATIKNeRE BT B e uaz (2) sesuanaielazesin@euiifinenisanns
BaugAanan

1, Uﬁ:%ﬂﬂ‘iLL@‘:ﬂZ\iNﬁQﬂﬁN

Uszansdits tunnsdse Taun Snideulusunss English as an Additional Language (EAL)
seAuFulszanfnundd 2 TseBaununznfgnannd s end 11n15fnun 2568
U 8 AU

naudes1elatunisidy Ao niden EAL duuszonAnundil 2 4o 8 an Tananag
A8N19ABNLUULEIEAY (Purposive Sampling) LﬂmmﬂLﬁuﬂ@iuﬁfﬂL‘%ﬁuﬁﬁmmfé’%ﬁmymﬁwm
FnBEANgIUATUNITITLAZN 1 RENARIAEISINgE WasAndnEMrRaRRARDITUARgLTTaIR
2891719798 (Creswell & Creswell, 2023)

2. WULUNWNISI9Y

mﬁé’m%ﬁ?ﬁmuLqum'ﬁwmmLmumglmLﬁﬂqmmuﬁ@mm:mﬁ’mﬁwmm (Single
Group Pretest-Posttest Design) tngisniiiunnsiananandau (Pretest) 91nmiudnnisidens lnsly
TULUUYT0IN194 T BMIUaEAIEA (CLIL) wazTANand 95 au (Posttest) 1 a1l o UL e
AHLANATSLBI AT U ‘5134143\‘1Lﬁﬂ“ﬂyﬂ%@ﬂQﬂNﬁQW@T@ﬂﬂﬁﬁﬂL“}ﬂuﬂ’mﬂﬁdﬂﬂ‘j'@/ﬂﬂ’]‘iﬁﬁug

(Campbell & Stanley, 1963)
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5. \idaaflafilrunside
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UsEaainn 5 58AU ASBUAGNAIMY Y HanI7IEeug A9NTINNISIEEUNITRDY LAZAS
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audeiuuniasg i (S.D.) savivlzardsinanaannanssznanerarnniuingUszasn
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(100) Trlunsmsraspuanmsadaianizensasionawiilyess 2) afifioyuin yadey
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TﬂG]‘i’l@ﬂﬂll@ﬂﬁﬂmzﬂ’]‘iLL@ﬂLL@QﬂﬂQﬂﬂHﬂﬂﬂuﬂ"l‘mLﬂ‘iqﬁﬂ"ﬂﬂﬁ;ljﬂ LL@i??ﬁNﬂﬁ] t-test WUUNYN
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TeRutsdIATYNNaTANITEAU 0.05

NANTSITE
HANMSATE9INNNSTANEINGIBIN19TANTE LS Ine TrgUuuuyssnnisifianiuaznien

(CLIL) masinBzn1sauaznaRIn¥gInguaesiniGew EAL dulszandnundi 2 Tsademu

1
=

W RgR9enil saivsziuAERane larein BeuiiinenisdnnisiSaugsinana a1unen
agUnan199 [ndsil
NEUFANANNITMARBURNNATIN HA98(ARTI9aaLN1TUANLAUNAYBIAIAINUAN AT
! ! = o * aa . . = o ' a @
TENINALUNNNBUITEUUATNAITEUAINETF Shapiro-Wilk test iiasanngusinageiauinian
(N = 8) HANIIAIITHBUNUANYBYAHNITUAINUIIUNF (W = 0.919, p = 421) AvToadif t-test
LUUNGNFID 8197 AHRUE T (paired-samples t-test) TWNT93LATIZHAITHLANA YDA UMY

' = v A
NBRLIERERSAAILTEN

A1519ft 1 AzLWRAY ﬁqmﬁ'mmummgm LAZHANITNAFEUALFER t-test PBIATUWI
mamﬂmﬁqﬁ’wﬁmmé’qﬂqwﬁﬂm‘%ﬂumméﬁL‘%ﬁuﬂmﬁﬂL‘%ﬂu EAL Tﬂil?%ﬂﬂ’i'%/ﬂﬂﬂﬂ%ﬁu’guuu
ysnnnaifiovauazanEn (CLIL) Suszanfnenild 2 (inEeunquinagnsdiun 8 aw

Table 1. Mean Scores, Standard Deviations, and Results of the Paired-Samples t-test on English
Spelling Scores Before and After Instruction Using Content and Language Integrated Learning (CLIL)

Among Grade 2 EAL Students. (n = 8)

V’]ZLLIAIAL&N ALRRY ﬂl'luLfll?_I\‘i [yH)2 V”ﬁ t V?%’] P
NTVANDU (Testing) _
(Full Score) (X) q1m5311 (S.D.) (t-value) (p-value)
ﬁ@uﬁﬂu (Pre-test) 20 11.25 2.15 8.92 < 0.001
WAL (Post—test) 20 16.75 1.60

NUNLNG: NANITNAFBLUANANNTUB T d Atyneadiffisediu p < 0.001
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Note: Statistically significant at p < 0.001

1) nan1aauiinLinEEN19IURENARINEIBINEYBeENIEEN EAL dullszanAnuid
dl o o Yo o a i dy ' A
71 2 419U 8 AW NAIATUNITIANITEENFABFULLLYTNNIFHBNILATATE (CLIL) Wua &

ANRAEEINIINENELY [ngAZLWAAENAIEEWNITY 16.75 AxUWM (SD = 1.60) Ftiziinzunu

LRALNBUELINITY 11.25 AZLIN (SD = 2.15) AMNALLILANTIINNA 20 AZLIN NANITNARAL

I
1%

ATHUANANAIYATR t-test LILNQNAIBYWATNRUBAU (paired-samples t-test) WU ATIHY

1 1
a o/ aad

mﬁ’aL‘%ﬁuquimumuﬁﬂuﬁﬂumNmumﬁﬂﬁ’mmmﬂmvmm"u p < 0.001 (t(7) = 8.92, p <
0.0071)

1) The comparison of English spelling skills of eight Grade 2 EAL students after receiving
instruction through the Content and Language Integrated Learning (CLIL) approach indicated that
the post-test mean score was higher than the pre-test mean score. Specifically, the mean post-
test score was 16.75 (SD = 1.60), whereas the mean pre-test score was 11.25 (SD = 2.15) out of
a total score of 20. The paired-samples t-test revealed that the post-test scores were significantly

higher than the pre-test scores at the p < 0.001 level (t(7) = 8.92, < 0.001)

M9 2 WANITILATIEN AITHASNATe7a9i N5 83 EAL TulsanAneild 2 naasau
mﬂﬂqié’mﬂﬂﬂ‘%ﬂuﬁmﬁfﬁgﬂLmugﬁmqmﬂﬁﬂmummm (CLIL) taaan 4 e
Table 2. The analysis results indicated the level of satisfaction among Grade 2 EAL students after

participating in Content and Language Integrated Learning (CLIL) instruction for 4 weeks.

ARAY A srfumuianela

G;Iﬁumwﬁ\‘iwfasf@ (Satisfaction) X) HINT3 (Level of Satisfaction)
(S.D.)

1. pownfsnelanaryaen 4.85 0.36 sAnfige (Highest)
(Satisfaction with the Teacher)
2. mwﬁdwff@émﬁ@mﬁ%ﬂug (Satisfaction 4.68 0.45 Mﬂ‘ﬁiqm (Highest)
with Learning Content)
3. prufianelanenissan1sBeunisaen 472 0.38 mmﬁqm (Highest)
(Satisfaction with Instructional Activities)
4. ponnftanalananisUssidunanisGemn 4.70 0.39 Mﬂ‘ﬁqm (Highest)
(Satisfaction with Learning Assessment)
39H (Overall) 4.74 0.40 Mﬂ‘ﬁiqm (Highest)

wneg: nauLlanaszdiuansfnelalrinomaniaay Al 451-5.00 = xnfige, 3.51-4.50 = 170, 2.51-3.50 = uNA"4, 1.51-2.50 =
1Bt Uz 1.00-150 = upsiign

Note: The interpretation criteria for satisfaction levels were as follows: 4.51-5.00 = Highest, 3.51-4.50 = High, 2.51-3.50 = Moderate, 1.51-2.50 = Low, and
1.00-1.50 = Lowest.
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2) AnuienalagosiniGen EAL Sulszandnunidd 2 Aflnenisdaniadenginely
FULLUCLIL wuan siniensmnaflanealeny tussiunnniige Tneaaduny il X = 4.74 uas
anfiesinanmsgm (S.D.) ogyfl = 0.40

2) The satisfaction of Grade 2 EAL students toward the instructional approach using Content
and Language Integrated Learning (CLIL) was found to be at the highest level. The overall mean

score was 4.74 (X = 4.74) with a standard deviation of 0.40 (S.D. = 0.40).

afilsana
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Abstract

Background and Objective: Contemporary education aims to develop learners' analytical thinking
abilities and practical application skills. External assessments indicated that Grade 6 students in the Occupational
Studies course at Ban Pasang Nonghee School exhibited limitations in their analytical thinking. This study,
therefore, aimed to investigate: 1) students' analytical thinking ability, 2) their learning achievement, and 3) their
satisfaction with a learning management model based on a five-step collaborative learning approach integrated
with infographics. The baseline benchmark for success was set at a 75% passing criterion. The target group
consisted of 11 Grade 6 students selected through purposive sampling.

Methodology: A one-shot case study design was employed. The research instruments comprised
structured lesson plans, an analytical thinking test, a learning achievement test, and a satisfaction questionnaire.
Quantitative data were analyzed using percentages, means, and standard deviations.

Results: The findings revealed that 10 out of 11 students (90.90%) successfully met both the analytical
thinking ability and learning achievement criteria. Furthermore, the students' overall satisfaction with the
integrated learning management approach was at the highest level (M =4.84, SD = 0.37).

Discussion and Recommendations: The implementation of the 5-step collaborative learning approach
integrated with infographics demonstrated strong efficacy, enabling 90.90% of the target group to pass the
designated benchmarks. However, the "error analysis" dimension yielded a mean score of only 67.27%, failing to
meet the criterion. This suggests that error analysis involves higher cognitive complexity and requires more
extended, progressive learning experiences. Future research should explore the development of other higher-order
thinking skills, expand the sample size, and incorporate action research frameworks to optimize instructional
effectiveness across diverse educational contexts.

Keywords: Analytical thinking ability; Collaborative Learning Process (co-5 steps); Infographics
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Table 2 Results of the Analytical Thinking Ability Assessment of Grade 6 Students by the Five
Components of Analytical Thinking Skills
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Table 3 Results of the Assessment of Analytical Thinking Ability from Infographic Projects of Grade
6 Students
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Table 4 Students' Learning Achievement Through 5-Step Synergistic Learning Management

Integrated with Infographics
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Table 5 Results of Grade 6 Students’ Satisfaction with the 5-Step Collaborative Learning

Approach Integrated with Infographics
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Abstract

Background and Objective: The hyper-casual games industry in China has rapidly expanded, offering
simple gameplay yet highly competitive engagement patterns. However, many players experience frustration due
to repetitive challenges and limited rewards, which can influence their motivation and persistence. This study
aimed to construct and test a structural model explaining how perceived frustration affects players’ challenge-
seeking behavior intention through the mediating roles of challenge motivation, player effort, and player
resilience. The objective was to deepen understanding of player psychological dynamics and propose strategies
for sustaining engagement in the hyper-casual gaming sector.

Methodology: The study employed a quantitative approach using a survey design. Data were collected
from 553 Chinese players of hyper-casual games through an online questionnaire containing 10 constructs
measured by 30 indicators on a seven-point Likert scale. The data were analyzed using Partial Least Squares
Structural Equation Modeling (PLS-SEM) to examine both direct and indirect relationships among variables.
Reliability, convergent validity, and discriminant validity were established before hypothesis testing.

Results: The findings confirmed that perceived frustration significantly influenced challenge motivation,
player effort, and resilience. All three mediators positively predicted challenge-seeking behavior intention.
Moreover, the indirect effects of perceived frustration on challenge-seeking behavior intention through challenge
motivation, player effort, and resilience were significant, with challenge motivation showing the strongest
mediating effect. The model explained 72% of the variance in challenge-seeking behavior intention, indicating
strong predictive power and model fit.

Discussion and Suggestion: The results highlight that frustration, when perceived as manageable and
meaningful, can enhance motivation and resilience rather than discourage players. Game developers are
encouraged to design adaptive challenges that balance difficulty and reward to foster positive motivational states.
Future studies may explore cultural or genre-specific factors influencing frustration tolerance and player
engagement across different gaming contexts.

Keywords: perceived frustration; player resilience; player effort; challenge-seeking behavior; hyper-casual
games

Introduction

The global gaming industry has seen sustained growth in recent years, with the market size reaching
1,177.37 billion yuan in 2023, representing a year-on-year increase of 6.00%. This growth can be attributed to a
variety of factors, including technological advancements, the expansion of market demand, and industry
innovation. In the international market, the United States and Japan, as major gaming nations, exert a significant
influence on global gaming culture, while China’s gaming industry is also emerging as an important force within
the global gaming sector.

The competition in the Chinese gaming market is extremely fierce, especially as the gross value of games
continues to increase and the consumer base keeps expanding, gradually amplifying its impact on the economy.
The value of a game is directly related to the number of players it attracts, implying that the more players a game
has, the greater its value. Consequently, how gaming companies design their games to attract a larger player base
has a profoundly significant impact on their development.

They are designed to provide a quick and easy gaming experience for a broad audience, making them
suitable for playing during short, fragmented periods of time hyper-casual games, with their simple and intuitive
game mechanics, have rapidly captured the market. These games are easy to pick up and typically have a short
life cycle, ranging from a few weeks to a few months. This simplicity not only attracts a broad player base but
also brings significant profits to developers in a short period of time (Deterding et al., 2011). With the proliferation
of smartphones and mobile devices, hyper-casual games, as one genre of mobile gaming, are closely linked to
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technological advancements and have brought substantial market potential to the mobile gaming industry
(Flanagan & Nissenbaum, 2014).

Despite the rapid development of the hyper-casual gaming sector, which provides players with immediate
entertainment and relaxation opportunities, it has also triggered a sense of frustration among players. This is a
complex emotional experience resulting from the game’s challenges. Perceived frustration has multidimensional
characteristics, including, but not limited to, perceived challenge, failure experience, perceived resource
constraints, negative social interactions, and expectation-reality discrepancies. These dimensions significantly
affect the players’ challenge motivation, which may, in turn, influence their intention to engage in challenge-
seeking behavior.

In the context of hyper-casual games, frustration plays a paradoxical yet vital role in sustaining player
engagement. Rather than being purely negative, mild or controllable frustration functions as a motivational
feedback loop that encourages players to retry and adapt after each failure. Prior studies have shown that
frustration can increase focus, persistence, and task engagement when challenges are perceived as attainable
(Bowman, Keene, & Najera, 2021; Kosa & Uysal, 2022). This emotional tension between failure and achievement
creates a dynamic state that keeps players within an optimal zone of engagement, similar to the “flow” experience
(Csikszentmihalyi, 1990). In hyper-casual games, where progress depends on rapid cycles of attempt and reward,
understanding how frustration transforms from an aversive feeling into motivational energy is crucial for
explaining players’ sustained participation and resilience.

Research Question

How does perceived frustration influence players’ challenge-seeking behavior intention through the
mediating roles of challenge motivation, player effort, and player resilience among Chinese players in the hyper-
casual games industry?

Research Objectives

To analyze the multidimensional characteristics of perceived frustration among Chinese players in the
hyper-casual games industry.

To examine the relationships between perceived frustration, challenge motivation, player effort, player
resilience, and players’ challenge-seeking behavior intention.

To develop and validate a theoretical model explaining how perceived frustration influences players’
challenge-seeking behavior intention through mediating psychological factors.

To provide theoretical insights and practical recommendations for game developers to enhance players’
challenge intention and satisfaction through optimized game design.

Literature Review

Self-Determination Theory (SDT) was proposed by Deci and Ryan (2013). It emphasizes that three basic
psychological needs—autonomy, competence, and relatedness—drive intrinsic motivation and well-being. In the
field of games, studies focus on how to enhance players’ experience and engagement by satisfying these needs
(Przybylski et al., 2010). When the design of Hyper-Casual Games is unbalanced, and players feel that their
competence or autonomy is restricted due to excessively high challenges, they tend to experience frustration (Ryan
et al., 2006). This study uses SDT as a framework to explore the mechanism of the impact of players’ Perceived
Frustration on Challenge-Seeking Behavior Intention in Hyper-Casual Games.

Perceived Frustration and Player Effort

Perceived Frustration is not a concept exclusive to games but a product of the intersection and evolution
of psychology and human-computer interaction research. The Frustration-Aggression Hypothesis (Dollard et al.,
1939) points out that obstacles can induce preparation for aggression. The PENS Model (Ryan et al., 2006) further
introduces Self-Determination Theory into the game context, arguing that frustration arises when players’ needs
for autonomy, competence, or relatedness are hindered. This study defines Perceived Frustration as "a negative
emotional experience caused by an individual encountering obstacles or failures when pursuing important goals,
which may affect the individual’s motivation and subsequent behaviors" (Riediger & Freund, 2004).

Frustration Theory divides Perceived Frustration into two core components: "challenge" and "failure",
laying the foundation for subsequent dimensionalization (Amsel, 1992). The subsequent stress-evaluation
perspective supplements that resource constraints are key situational factors inducing frustration. Meanwhile, the
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social dimension also proposes that negative interpersonal interactions can independently trigger frustration
experiences (Lazarus & Folkman, 1984). Furthermore, the cognitive mechanism of Expectation-Reality
Discrepancy can also be used to explain the formation process of frustration emotions (Berkowitz, 1989).
Integrating the aforementioned viewpoints, a computer frustration model is constructed, formally listing Perceived
Challenge, Resource Constraints, and Expectation-Reality Discrepancy as measurable dimensions, thereby
completing the paradigm integration from single-point discussion to a multi-dimensional framework (Bessiére et
al., 2007). Based on this, the study operationalizes Perceived Frustration in the game context into five sub-
dimensions: Perceived Challenge, Failure Experience, Perceived Resource Constraints, Negative Social
Interactions, and Expectation-Reality Discrepancy.

Player Effort originates from the fields of game research and user experience. With the expansion of the
industry, it is defined as the sum of time, energy, and psychological-behavioral resources invested by players to
achieve game goals (Larche & Dixon, 2020). From a cognitive perspective, this construct is regarded as a
volitional process that combines value evaluation, strategy selection, and failure response. It is regulated by
cognitive control and determines resource allocation compared with the early focus on motivation and player types
(Yee, 2006). Recent studies have regarded effort as a core variable explaining variations in game participation
and experience. This study defines Player Effort as a volitional behavior, that is, an active action taken by an
individual to achieve a certain goal (Lee et al., 2025)

Perceived Frustration is not a purely negative experience; in Hyper-Casual Games, it can be transformed
into a driving force for effort through multi-dimensional mechanisms. Moderate Perceived Challenge can
stimulate the desire to win, driving players to invest more cognitive and behavioral resources (Agrawal & Dalvi,
2023). Controllable failures induce repeated attempts and strategy adjustments, thereby strengthening continuous
efforts. However, if the frequency of failures is too high and there is no compensation mechanism, it can lead to
players quitting. The scarcity of props, time, or health points increases a sense of urgency, prompting players to
optimize strategies and increase cognitive investment (Agrawal & Dalvi, 2023). Competition, comparison, and
even taunting trigger negative emotions but can stimulate the motivation for self-validation (Agrawal & Dalvi,
2023). When the results do not meet expectations, emotional fluctuations occur, but this instead strengthens
subsequent investment, as long as the goals and feedback are designed reasonably (Agrawal & Dalvi, 2023).
Comprehensively considering the above dimensions, Perceived Frustration generally presents a "double-edged
sword" effect in the Hyper-Casual Games context. When challenges, failures, resource constraints, social
comparisons, and expectation gaps are designed to be moderate and overcomeable, they can all positively enhance
Player Effort by strengthening cognitive control and intrinsic motivation.

Based on the above discussion, Perceived Frustration can promote Player Effort. Therefore, this study
proposes the following research hypothesis:

H1: Perceived Frustration has a positive impact on Player Effort.
Perceived Frustration and Challenge Motivation

Challenge Motivation originates from the distinction of "approach-avoidance" tendencies in
Achievement Motivation Theory (Atkinson, 1957). Later, it was defined by mastery goal orientation research as
a cognitive framework that "views challenges as opportunities for learning”" (Dweck & Leggett, 1988). After
entering the game context, this construct was operationalized as the experience of "players actively seeking
obstacles that require effort to overcome in order to test and improve their abilities". Its degree of satisfaction is
positively correlated with the satisfaction of competence needs and continuous participation (Ryan et al., 2006;
Yee, 2006). The study defines Challenge Motivation as the obstacles or difficulties that players encounter in games
and need to make efforts to overcome (Ryan et al., 2006; Yee, 2006).

The measurement of Challenge Motivation follows two paths: achievement orientation and situational
adaptation. Early Achievement Motivation Scales listed challenge-seeking as an independent dimension (Yee,
2006). The Work Preference Inventory further included task difficulty preference and persistence as indicators of
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intrinsic motivation (Amabile et al., 1994). After entering the game context, the Online Game Motivation Scale
described challenges through three question clusters: progress and power-game mechanics-competition (Yee,
2006). The Game Experience Questionnaire included challenges, competence, and flow experience
simultaneously. The Player Experience of Need Satisfaction Scale based on Self-Determination Theory reflected
challenges indirectly through competence needs (Ryan et al., 2006). The Digital Game Motivation Scale
supplemented it with "skill development-competition" (Demetrovics et al., 2011). Integrating the above internal
and external motivations, the study divides Challenge Motivation into two dimensions: Self-Transcendence
Motivation and Social Competition Motivation.

Although Perceived Frustration is often classified as a negative experience, it can be transformed into
Challenge Motivation in the Hyper-Casual Games context through multi-dimensional mechanisms. Firstly,
Perceived Challenge and Failure Experience weaken immediate self-efficacy, triggering reflection and strategy
adjustment, thereby strengthening the willingness to try repeatedly (Bowman et al., 2021). Secondly, Perceived
Resource Constraints increase a sense of urgency through the scarcity of time and props, prompting players to
optimize strategies and invest additional cognitive resources (Cacciata et al., 2022). Thirdly, Negative Social
Interactions (rankings, taunting, competitive comparisons) stimulate the motivation for self-validation and Social
Competition, making players double their efforts under the goal of surpassing others (Kosa & Uysal, 2022).
Finally, Expectation-Reality Discrepancy evokes the pursuit of progress through cognitive dissonance. When the
feedback mechanism indicates "achievable success", the discrepancy is transformed into a driving force for
continuous investment (Cacciata et al., 2022). Self-Determination Theory further points out that the above
dimensions jointly weaken the sense of competence and control, thereby activating the intrinsic compensation
mechanism, making players restore psychological balance with a higher level of Challenge Motivation (Mills et
al., 2018). Based on this, the following research hypothesis is proposed:

H2: Perceived Frustration has a significant positive impact on Challenge Motivation.
Perceived Frustration and Player Resilience

The concept of Player Resilience originally originated from physics, used to describe the ability of
materials to return to their original state after being subjected to external forces. Later, this concept was borrowed
by psychologists to describe an individual’s ability to adapt and recover when facing adversity (Masten, 2001). In
the field of game research, the concept of Player Resilience is derived from psychological resilience research,
specifically referring to players’ ability to cope when facing frustration and challenges in games (Masten, 2001).
This study defines Player Resilience as players’ ability to cope when facing frustration and challenges in games.

Moderate Perceived Challenge and controllable failures force individuals to adjust strategies repeatedly.
In the cycle of approaching-failing-trying again, the abilities of problem-solving and emotional regulation are
strengthened (Larche & Dixon, 2020). Perceived Resource Constraints induce a sense of urgency through the
scarcity of time and props, driving players to optimize resource allocation and develop adaptive decision-making
(Larche & Dixon, 2020). Although Negative Social Interactions (rankings, taunting, competitive comparisons)
weaken immediate emotions, they stimulate the motivation for self-validation and Social Competition, enabling
players to improve their psychological resilience under the goal of surpassing opponents (Cacciata et al., 2022).
Expectation-Reality Discrepancy triggers self-reflection and goal revision through cognitive dissonance. When
feedback indicates that the gap can be narrowed, individuals continue to invest and enhance their tolerance for
failure (Cacciata et al., 2022). Comprehensively speaking, all dimensions jointly weaken the sense of
instantaneous control and self-efficacy, forcing players to use deeper coping resources, thereby transforming
frustration experiences into the growth of resilience (Cacciata et al., 2022). Based on the above discussion,
Perceived Frustration can promote Player Resilience. Therefore, this study proposes the following research
hypothesis:

H3: Perceived Frustration has a positive impact on Player Resilience.

Challenge Motivation and Player Effort
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Challenge Motivation drives Player Effort through two dimensions: Self-Transcendence and Social
Competition. The former focuses on skill improvement and achievement pursuit, enabling players to maintain
cognitive investment in high-difficulty levels and repeatedly optimize strategies (Hoffman et al., 2022). The latter
uses social pressure caused by rankings, achievement systems, and real-time battles to stimulate players to invest
additional time and energy to gain a competitive advantage. Physiological indicators (heart rate, skin conductance)
increase simultaneously, forming a positive competition-effort cycle (Smith et al., 2008). Both types of motivation
can enhance intrinsic motivation and self-efficacy, prompting players to maintain focus and persistence in the
failure iteration process, and ultimately improving overall performance (Larche & Dixon, 2020). Based on the
above discussion, Challenge Motivation can promote Player Effort. Therefore, this study proposes the following
research hypothesis:

H4: Challenge Motivation has a positive impact on Player Effort.
Challenge Motivation and Challenge-Seeking Behavior Intention

Players’ Challenge-Seeking Behavior Intention in games is rooted in three classic frameworks.
Achievement Motivation Theory regards it as the intrinsic driving force for pursuing excellence (McClelland et
al., 1953). Flow Theory points out that moderate challenges are key conditions for maintaining immersion and
enjoyment, thereby prompting players to continuously seek new difficulty levels to continue the flow experience
(Csikszentmihalyi, 1990). Self-Determination Theory further emphasizes that continuous challenges strengthen
intrinsic motivation by satisfying competence needs, making players actively invest in more difficult tasks (Ryan
& Deci, 2000). Game research also places challenges at the core of the experience, clearly pointing out that well-
designed progressive difficulty can stimulate players’ Challenge-Seeking Behavior (Juul, 2013). Integrating the
above viewpoints, Challenge-Seeking Behavior Intention is defined as the behavior of players actively pursuing
increasingly difficult tasks or challenges in the game environment (Brandse & Tomimatsu, 2014).

Challenge Motivation strengthens Challenge-Seeking Behavior Intention through two parallel paths:
Self-Transcendence and Social Competition. The former focuses on skill breakthroughs and growth experiences,
and enhances intrinsic persistence through the progress-sense of achievement cycle, enabling players to maintain
long-term investment even in the failure iteration process (Ryan & Deci, 2000; Juul, 2013). The latter relies on
rankings, competitive modes, and social comparisons to stimulate the desire to "surpass others". Along with
physiological arousal (heart rate, skin conductance) and self-esteem enhancement, it drives players to continuously
meet higher difficulties to gain status recognition (Bécklund et al., 2022). Both types of motivation are mediated
by the balance of skills and challenges, and positive emotional regulation. When players perceive moderate
challenges and timely feedback, their self-efficacy is enhanced, forming a closed loop of motivation-effort-re-
challenge, which significantly extends the game’s lifespan (Backlund et al., 2022). Based on the above discussion,
Challenge Motivation can promote Challenge-Seeking Behavior Intention. Therefore, this study proposes the
following research hypothesis:

H5: Challenge Motivation has a positive impact on Challenge-Seeking Behavior Intention.
Challenge Motivation and Player Resilience

Challenge Motivation strengthens Player Resilience through two paths: Self-Transcendence and Social
Competition. The former focuses on task orientation, enabling players to view failures as opportunities for ability
improvement under the framework of long-term goals. Through strategy iteration and self-efficacy accumulation,
psychological resilience is enhanced (Smith et al., 2008). The latter relies on rankings, social comparisons, and
honor incentives. With the help of external competitive pressure, it triggers rapid emotional regulation and strategy
adjustment to ensure an advantageous position in subsequent confrontations, thereby improving the ability to
adapt to adversity (Kosa & Uysal, 2022). Both types of motivation can mitigate frustration’s negative affect via
positive emotional processes and by strengthening self-efficacy, thereby supporting a higher-level coping cycle
of repeated failure and re-challenge; evidence shows that manageable difficulty and constructive feedback foster
persistence, while resilient players reinterpret failure and quickly recover to re-engage. (Ryan & Deci, 2000; Kosa
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& Uysal, 2022). Based on the above discussion, Challenge Motivation can promote Player Resilience. Therefore,
this study proposes the following research hypothesis:

Hé6: Challenge Motivation has a positive impact on Player Resilience.
Player Effort and Challenge-Seeking Behavior Intention

In Hyper-Casual Games, concise mechanisms and high-frequency micro-challenges coexist, and players’
multi-dimensional efforts have become the core driving force for promoting Challenge-Seeking Behavior
Intention. Specifically, the continuous investment of time and energy will strengthen the sunk cost and game
identity, making players willing to restart immediately after encountering failures (Larche & Dixon, 2020). At the
same time, cognitive efforts significantly improve self-efficacy through immediate decision-making and strategy
iteration, thereby promoting players to actively choose more difficult tasks (Larche & Dixon, 2020). In addition,
emotional efforts help alleviate frustration and anxiety, accelerate psychological recovery, and maintain positive
emotions in the closed loop of effort-achievement-re-challenge (Lalla & Sheldon, 2021). Studies further show
that the synergy of the above dimensions significantly and positively predicts Challenge-Seeking Behavior
Intention. Moreover, in the design context of hierarchical unlocking and immediate feedback, it can effectively
enhance players’ psychological adaptability (Bécklund et al., 2022). Based on the above discussion, Player Effort
can promote Challenge-Seeking Behavior Intention. Therefore, this study proposes the following research
hypothesis:

H7: Player Effort has a positive impact on Challenge-Seeking Behavior Intention.
Player Resilience and Challenge-Seeking Behavior Intention

In Hyper-Casual Games, resilience is defined as the psychological ability of players to recover quickly
and continue moving forward when encountering failures or setbacks. It significantly improves Challenge-
Seeking Behavior Intention through four paths: emotional regulation, psychological recovery, learning adaptation,
and social interaction. The ability of emotional regulation enables players to quickly calm the negative emotions
caused by frustration and maintain a positive gaming attitude (Larche & Dixon, 2020). The ability of
psychological recovery helps players quickly adjust their cognitive and emotional states after failures, shorten the
interval between re-challenges, and enhance persistence (Larche & Dixon, 2020). The ability of learning
adaptation promotes individuals to extract experience from failures and optimize strategies, forming a positive
cycle of failure-reflection-re-attempt, thereby enhancing confidence and investment in future challenges (Larche
& Dixon, 2020). The ability of social interaction provides external encouragement through rankings, teamwork,
and social support, further consolidating players’ Challenge Motivation and continuous participation intention
(Bécklund et al., 2022). Comprehensively speaking, players with high resilience show stronger self-efficacy,
positive emotions, and stress resistance when facing increasing difficulties. These psychological resources are
jointly transformed into stable Challenge-Seeking Behavior Intention (Smith et al., 2008). Based on the above
discussion, Player Resilience can promote Challenge-Seeking Behavior Intention. Therefore, this study proposes
the following research hypothesis:

HS: Player Resilience has a positive impact on Challenge-Seeking Behavior Intention.
Perceived Frustration and Challenge-Seeking Behavior Intention

In Hyper-Casual Games, Perceived Frustration is not a purely negative experience. Instead, it stimulates
Challenge-Seeking Behavior Intention through the synergy of five dimensions: Perceived Challenge, Failure
Experience, Resource Constraints, Negative Social Interactions, and Expectation-Reality Discrepancy. Moderate
Perceived Challenge induces flow and self-improvement motivation, making players actively improve their skills
to maintain the balance between difficulty and ability (Larche & Dixon, 2020). Controllable failures provide
opportunities for strategy iteration. In the cycle of "trying-adjusting-trying again", players enhance their
adaptability and strengthen their intention for subsequent investment (Larche & Dixon, 2020). Resource
Constraints force players to optimize allocation, improving the depth of decision-making and goal commitment
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(Kosa & Uysal, 2022). Negative interactions caused by rankings and social comparisons temporarily weaken
emotions but trigger competitive drive, prompting players to extend their gaming time for status validation (Lalla
& Sheldon, 2021). When the actual results are lower than expected, cognitive dissonance drives players to narrow
the gap by modifying strategies, thereby transforming frustration into long-term motivation (Liao et al., 2016).
Comprehensively speaking, all dimensions jointly transform immediate frustration into the motivation for "re-
challenge" by enhancing self-efficacy, strategy reflection, and emotional regulation, significantly improving
Challenge-Seeking Behavior Intention. Based on the above discussion, Perceived Frustration can promote
Challenge-Seeking Behavior Intention. Therefore, this study proposes the following research hypothesis:

HO: Perceived Frustration has a positive impact on Challenge-Seeking Behavior Intention.
Mediating Variables

In the Hyper-Casual Games context, Perceived Frustration is transformed into Challenge-Seeking
Behavior Intention through three parallel paths. Firstly, frustration triggers additional efforts: players increase
their investment simultaneously at the cognitive, emotional, and behavioral levels. They alleviate negative
experiences through strategy iteration and emotional regulation, thereby improving self-efficacy and re-challenge
motivation (DiMenichi & Tricomi, 2015). Secondly, frustration is amplified into Challenge Motivation by the
game difficulty curve, stimulating the goal of mastery-surpassing and driving players to try repeatedly and
maintain a high level of investment (Yu et al.,2018). Finally, players with high resilience weaken the negative
effects of frustration through rapid emotional recovery and failure reconstruction mechanisms, maintaining long-
term participation intentions (Yu et al.,2018). Empirical evidence consistently shows that effort, Challenge
Motivation, and resilience all exhibit significant mediating effects between Perceived Frustration and Challenge-
Seeking Behavior Intention. Based on the above content, the following hypotheses are proposed:

H10: Player Effort plays a significant mediating role between Perceived Frustration and Challenge-
Seeking Behavior Intention.

HI11: Challenge Motivation plays a significant mediating role between Perceived Frustration and
Challenge-Seeking Behavior Intention.

H12: Player Resilience plays a significant mediating role between Perceived Frustration and Challenge-
Seeking Behavior Intention

Research Conceptual Framework
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Experience

Challenge-Seeking
Behavior intention

Perceived

Perceived frustration

Resource
onstraint

Challenge
Motivation
Self-
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Figure 1. Research Conceptual Framework
Source: Analysis by the researchers

Created to define the independent variables, mediating variables, and dependent variables.
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Materials and Methods

The questionnaire adopts a mature scale that has been tested in existing studies. It covers demographic
information and ten variables: five dimensions of Perceived Frustration (Perceived Challenge, Failure Experience,
Resource Constraints, Negative Social Interactions, Expectation-Reality Discrepancy), two dimensions of
Challenge Motivation (Self-Transcendence, Social Competition), Player Effort, Resilience, and Challenge-
Seeking Behavior Intention. Each variable is measured with three 7-point Likert items. Respondents answer from
"strongly disagree" to "strongly agree" based on their own Hyper-Casual Games experience. The sources of the
scale are all based on literature included in Web of Science to ensure the validity and reliability of the structural

dimensions and operability.

Table 1. Content of Scale

Variable Items Reference
The level design in hyper-casual games is
challenging. conceptually adapted
Perceived I need to try different approaches to pass levels in ~ from
Challenge hyper-casual games. Csikszentmihalyi
The difficulty of the levels keeps me highly (1990)
focused.
I refuse to give up after each failure. tuallv adanted
Failure After multiple failures, I am more determined to concepluaily adapte
) . from Kissane et al.
Experience try again.
o . (2004)
After failing, I try new strategies.
I realize that the number of level-up items is
Perceived limited. conceptually adapted
Perceived Resource Using items wisely is crucial to passing levels. from Hobfoll
frustration Constraints When the items are limited, I hesitate whetherto ~ (1989)
use them.
I feel competitive pressure when I see my ranking
Negative is low. tuallv adanted
Social I feel competitive pressure when I see my friends conceptually adapte
. from Brakus (2009)
Interactions pass levels.
Passing levels demonstrates my ability.
I feel anxious when I fail due to careless
. mistakes.
Expgctatlon— The difficulty of the game exceeds my concep?uallly adapted
Reality . from Higgins
Discrepancy expectations. (1987)
I often fail to pass levels because of small
mistakes.
T hopetoi te through effort.
Self. ope to 1r.npr0ve my pass ra.e rough effor conceptually adapted
Transcendence The game is a way fgr me to improve myself. from Guo et al.
Motivation Faster level completion is a reflection of personal (2023)
growth.
Challenge I feel happy when I pass levels faster than my
Motivation ) friends_
Social I will try harder to pass levels faster than m conceptually adapted
Competition . Y p y from DiMenichi &
Motivation friends. Tricomi (2015)
I feel a sense of achievement when I pass levels
before my friends.
I improve my pass rate by continuously trying.
Player Effort I am willing to invest effort to pass levels. conceptually adapted

Player Resilience

I am willing to watch ads to obtain items to pass
levels.

I can quickly recover from the frustration of
failure.

I learn from repeated failures.
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I believe I can pass levels through repeated

failures.

I plan to continue playing hyper-casual games

when I have time. conceptually adapted
Challenge-Seeking Behavior I am interested in trying other hyper-casual from Fishbein &
intention games when I have time. Ajzen

After passing a level, I immediately want to try (1977)

again.

This study adopts Judgmental Sampling for questionnaire collection. For researchers, it is usually
impossible to determine the composition of the basic population. Data collection was conducted over a four-week
period between April and May 2024. The online questionnaire was distributed through multiple popular Chinese
gaming and social platforms such as WeChat game groups, QQ communities, TapTap forums, and Baidu Tieba
to reach diverse player groups. Participants were invited using open survey links and encouraged to share them
within gaming communities to increase response diversity. Prior to the full data collection, the questionnaire was
translated into simplified Chinese and back-translated into English to ensure semantic equivalence. All
respondents were required to provide electronic informed consent before participation and were screened to ensure
that they had played at least one hyper-casual game within the past month and were 18 years of age or older.
Participation was voluntary and anonymous, and respondents were free to withdraw at any time. Although the
data collected in the study has potential selection bias, it is impossible to randomly select user samples because
there is no complete website directory of (the number of Hyper-Casual Games players & survey scenarios). Before
the official distribution, the study randomly selected 150 players for a pre-test. The results showed that the
reliability and validity of the questionnaire met the standards. After the pre-survey, the study officially distributed
and collected 553 questionnaires.

The study employs Partial Least Squares Structural Equation Modeling (PLS-SEM) as its core data
analysis tool. PLS-SEM integrates the iterative estimation techniques of principal component analysis and
multiple regression, forming a powerful method for causal modeling (Hair et al., 2014; Hair et al., 2019; Hair et
al., 2023). The advantage of this method is that it has relatively loose requirements on the normality and
randomness of variables and can effectively analyze complex prediction models (Hair et al., 2019; Petter et al.,
2007). It is based on these advantages that PLS-SEM is selected for data analysis in this study. When implementing
PLS-SEM analysis, this study adopts a two-stage method. In the first stage, the Reliability and Validity of the
questionnaire are analyzed to ensure data quality. In the second stage, the path coefficients of the structural model
and their explanatory power are calculated and verified to gain a deeper understanding of the structural
relationship between variables (Hulland, 1999). These two stages together constitute an important process for this
study to verify the structural relationship.

Results

Demographic Analysis

The study surveyed the basic information of the respondents, including gender, age, marital status,
education level, monthly disposable income, and occupation, and conducted a frequency analysis to present the
basic characteristics of the sample. The analysis results are as follows:

The study collected data from 553 respondents who participated in hyper-casual games in China. Among
them, female players accounted for 53.3%, slightly exceeding male players (46.7%), indicating a relatively
balanced gender distribution. In terms of age, the majority were 18-25 years old (43.6%), followed by 31-40
years (19.2%), 26-30 years (14.5%), 41-50 years (10.7%), and above 50 years (12%), showing that young adults
constitute the core group of hyper-casual game players.

Regarding marital status, 49.7% were unmarried, 44.3% married, and 6% divorced or separated,
suggesting a predominantly single and younger player base. For education, most respondents held an associate
degree (34.9%), followed by bachelor’s degrees (22.6%), high school or technician qualifications (19.7%),
master’s degree and above (16.5%), and only 6.3% had junior high school education or below.

In terms of monthly disposable income, 36% earned below 3,000 yuan, while the remainder were
distributed across 3,001-6,000 yuan (12.7%), 6,001-9,000 yuan (14.8%), 9,001-12,000 yuan (14.8%), 12,001—
15,000 yuan (15.4%), and 6.3% earned above 15,001 yuan. These results suggest that most participants belong to
the low- to middle-income group. With respect to occupation, private enterprise employees formed the largest
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share (37%), followed by students (24.7%), state-owned enterprise staff (19.4%), government employees (14.6%),
and teachers or researchers (4.3%).

Overall, the demographic profile reflects a diverse yet predominantly young, educated, and moderately
earning player population, which is consistent with the general characteristics of hyper-casual game users in
China.

Reliability and Validity Test

Firstly, the study used the data collected from participants to test the reliability and validity of the research
scale. Cronbach’s a Analysis, which is widely used to measure scale reliability, was used to test the reliability of
the questionnaire in this study. On the other hand, Confirmatory Factor Analysis (CFA) was adopted to determine
whether the Convergent Validity (explaining the internal reliability of items used to measure the same construct)
and Discriminant Validity (explaining the extent to which different constructs are not related to each other and
whether constructs can be distinguished from each other) of the scale fall within the numerical range of the
literature (Bagozzi & Yi, 1988 ). To test the reliability and Convergent Validity of the scale, the study calculated
the Standard Load Factor, Cronbach’s o, Composite Reliability (CR), and Average Variance Extracted
(AVE) values of all behavioral constructs in the study. For Discriminant Validity, the study calculated the Fornell-
Larcker Criterion.

According to the requirements of reliability and convergence standards, the Standard Load Factor should
be greater than 0.6 for acceptability, and ideally greater than 0.7 (Chin, 1998). The Cronbach’s o coefficient
should be greater than 0.7, the Composite Reliability (CR) should be greater than 0.6, and the Average Variance
Extracted (AVE) should be higher than 0.5. When the Average Variance Extracted (AVE) exceeds 0.5, it indicates
that the measurement model has good Convergent Validity (Hair et al., 2014)

Table 2. Reliability and Convergent Validity of Each Construct

Variable Cronbach’s alpha Composite reliability Average variance extracted (AVE)
PC 0.941 0.941 0.894
FE 0.931 0.932 0.879
PRC 0.939 0.939 0.891
NSI 0.939 0.939 0.891
ERD 0.934 0.934 0.883
STM 0.941 0.941 0.895
SCM 0.933 0.933 0.882

PE 0.932 0.933 0.880

PR 0.941 0.942 0.894
CSB 0.942 0.943 0.895

The meticulous process of assessing discriminant validity involves carefully examining the correlation between
the AVE square root of a latent variable and the other latent variables, as per the Fornell-Larcker criterion in Table
4.3. It mandates that each latent variable’s AVE square root value (value on the diagonal) must be more significant
than its correlation with the other latent variables, ensuring the highest level of discriminant validity.

Table 3. Fornell-Larcker Criterion

Variables PF CM PE PR CSB
Perceived frustration (PF) 0.886
Challenge Motivation (CM) 0.592 0.917
Player Effort (PE) 0.662 0.740 0.938
Player Resilience (PR) 0.659 0.686 0.760 0.946
Challenge-Seeking Behavior intention (CSB) 0.621 0.714 0.761 0.694 0.946
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Path Analysis

To evaluate the model structure, the study adopted a bootstrapping procedure with 5000 resamples to
obtain the standardized B (B), t-values, and coefficient of determination (R?) (Hair et al., 2014 ). The model was
used to estimate path coefficients and T-values. The path coefficient represents the strength and direction of the
variable relationship to show the functional relationship between observed variables and latent variables. The R?
value represents the explanatory power of the model (Hair et al., 2023).

Table 4. Path Coefficients

Hypothesis  Relationship Original Sample S(:Iili?(r)i T statistics P values Decision
sample(O) mean(M) (STDEV) (O/STDEV)
H1 PF->PE 0.344 0.345 0.048 7.151 0.000 Supported
H2 PF->CM 0.592 0.592 0.041 14.291 0.000 Supported
H3 PF->PR 0.389 0.391 0.044 8.788 0.000 Supported
H4 CM->PE 0.537 0.536 0.049 11.041 0.000 Supported
H5 CM->CSB 0.264 0.264 0.059 4.507 0.000 Supported
H6 CM->PR 0.455 0.454 0.046 9.803 0.000 Supported
H7 PE->CSB 0.368 0.369 0.067 5.512 0.000 Supported
H8 PR->CSB 0.155 0.154 0.057 2.738 0.006 Supported
H9 PF->CSB 0.119 0.120 0.055 2.172 0.030 Supported

Notes: PC, Perceived Challenge, FE,Failure Experience, PRC, Perceived Resource Constraints, NSI, Negative
Social Interactions, ERD, Expectation-Reality Discrepancy,STM ,Self-Transcendence Motivation, SCM,Social
Competition Motivation, PR,Player Resilience, PE Player Effort, CSB, Challenge-Seeking Behavior intention.

The results of the study indicate that all hypotheses are supported. To further discuss the impact of entrepreneurial
passion on international performance, this paper investigates the mediating effect of Perceived Frustration on
Challenge-Seeking Behavior Intention, with specific mediating effect test data shown in Table 4.5.

Table 5. Specific Indirect Effects

Original S 1 Standard e
rigina ample andar T statistics

Hypothesis Relationship sa(rgI;le rr(l;il)n Zise'}/ggzlr; (O/STDEY) P values  Decision
H10 PF->PE->CSB 0.127 0.127 0.028 4.510 0.000  Supported
HI11 PF->CM->CSB 0.156 0.156 0.036 4.346 0.000  Supported
H12 PF->PR->CSB 0.060 0.060 0.024 2.527 0.012  Supported

Note: *** indicates p<0.001, ** indicates p<0.01, * indicates p<0.05.

All three indirect paths demonstrate statistical significance, with P-values less than 0.05, indicating that
the mediating effects are reliable. The strongest indirect effect is through Challenge Motivation (0.156), followed
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by Player Effort (0.127), and Player Resilience (0.060). These results suggest that both Challenge Motivation and
Player Effort are crucial mediators in the relationship between PF (Perceived Frustration) and CSB (Challenge-
Seeking Behavior Intention), with Player Resilience contributing to a lesser extent.

The results of the data analysis show that all hypotheses are supported, indicating that the chain path of
Perceived Frustration-Challenge Motivation-Effort-Resilience in the Hyper-Casual Games context is highly
consistent with existing theories and empirical findings. Specifically, H1-H3 confirm that Perceived Frustration
significantly promotes Player Effort, Challenge Motivation, and Resilience, confirming the core position of
frustration as an emotional driving force. H4-H6 further reveal that Challenge Motivation not only directly
strengthens Effort and Challenge-Seeking Behavior Intention but also enhances Resilience through the
improvement of self-efficacy, which is consistent with the functional discussion of the satisfaction of challenge
needs in Intrinsic Motivation Theory. H7 and H8 indicate that Effort and Resilience are two pillars for maintaining
long-term Challenge Behavior, and their positive effects provide psychological resources to guarantee sustainable
participation. H9 illustrates the direct impact of Perceived Frustration on Challenge-Seeking Behavior Intention,
highlighting the key signaling role of emotional experience in behavioral decision-making. The mediating results
of H10-H12 clarify that frustration indirectly shapes Challenge-Seeking Behavior through the sequence of "Effort-
Motivation-Resilience", highlighting the importance of the emotion-cognition-behavior synergy mechanism.
Comprehensively, if Perceived Frustration is designed to be moderate and overcomeable, it can be transformed
into a core catalyst for engagement, providing empirical evidence for game designers to use emotional stimulation
to optimize retention and experience.

Discussion

The discussion addresses all four research objectives: (1) identifying the multidimensional characteristics
of perceived frustration, (2) examining the relationships among perceived frustration, motivation, effort,
resilience, and challenge-seeking intention, (3) validating the proposed theoretical model through empirical
testing, and (4) providing practical recommendations for enhancing player engagement. Each objective is
systematically discussed below in relation to the study’s findings.

The findings of this study demonstrate that perceived frustration serves as a pivotal motivational signal
that can positively influence challenge-seeking behavior intention when framed as a manageable and meaningful
experience. Although frustration is traditionally regarded as a negative affective response, the results reveal its
potential to stimulate cognitive and emotional engagement, leading to sustained effort and perseverance in gaming
contexts. This supports recent perspectives emphasizing that frustration and difficulty are not inherently
detrimental but can, under certain conditions, enhance motivation and learning outcomes (Chamarro et al., 2020).
When players encounter obstacles that are challenging yet achievable, they tend to reappraise frustration as a sign
of progress, engage in adaptive strategies, and experience satisfaction from overcoming adversity.

The empirical relationships confirmed in this study indicate that perceived frustration significantly
enhances challenge motivation, player effort, and resilience. These findings resonate with prior research
suggesting that moderate difficulty enhances intrinsic motivation and fosters the state of “flow,” where players
experience enjoyment from balancing competence and challenge (Fuster et al., 2014). This study provides
additional evidence that frustration, rather than discouraging participation, can facilitate adaptive persistence when
players perceive feedback as constructive and success as attainable. Furthermore, it has been demonstrated that
need frustration in online video games uniquely predicts motivational outcomes, showing that frustration is not
equivalent to mere dissatisfaction but represents a complex motivational construct that can mobilize effort when
properly regulated (Kosa & Uysal, 2022). Our results expand this view by empirically validating frustration as a
functional antecedent of motivation and resilience, suggesting that negative effects can act as a catalyst for
personal growth and engagement.

Challenge motivation emerged as a central mediator in the process linking frustration to behavior,
indicating that players transform negative affect into purposeful action when driven by intrinsic or mastery-
oriented goals. Similar to educational contexts where challenge-based learning enhances engagement and skill
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acquisition, game players translate perceived obstacles into motivational energy that sustains long-term
participation. Player effort and resilience also proved essential psychological resources that stabilize emotional
fluctuations and maintain engagement, supporting the theoretical model of emotional regulation and self-
determination. This mechanism aligns with evidence that resilient players reinterpret failure as an opportunity to
improve, thereby reinforcing their sense of competence and maintaining persistence even in the face of repeated
setbacks (Yu et al., 2018). Collectively, these findings advance the understanding of the “frustration—motivation—
behavior” chain by illustrating how emotional dissonance is transformed into a motivational force through
cognitive reappraisal and adaptive coping.

From a practical standpoint, these insights carry important implications for game designers and digital
experience developers. Games that intentionally integrate adaptive difficulty, constructive feedback, and
calibrated failure can sustain engagement by channeling frustration into motivation. Recent studies on dynamic
difficulty adjustment (DDA) suggest that systems that adapt to player skill levels can improve emotional balance
and enhance enjoyment by maintaining an optimal level of challenge (Lee et al., 2025). In this regard, frustration
becomes a design element rather than a flaw: it keeps players within the motivational “sweet spot” where challenge
exceeds ability slightly but remains attainable. Additionally, moderate levels of social comparison, as observed in
competitive gaming environments, can enhance motivation by providing reference points for self-improvement
and achievement (Lee et al., 2025). How does competition enable social comparison? A comparison of behavior
in competitive internet-based games. However, excessive competitive pressure may produce negative affect,
suggesting that balance in social interaction design is crucial for sustaining engagement. For managers and
platform administrators, cultivating resilience through supportive design, such as clear feedback loops, progress
indicators, and restorative break mechanics, can mitigate the adverse emotional effects of frustration and maintain
long-term player retention.

Overall, this research enriches the theoretical and practical understanding of how emotional experiences
in games, particularly frustration, interact with motivational and behavioral outcomes. By validating the mediating
roles of challenge motivation, player effort, and resilience, the study contributes to an integrated framework of
adaptive engagement in hyper-casual gaming. Beyond gaming, the findings offer broader implications for the
design of learning and training environments where controlled frustration can be used to enhance persistence and
mastery. When appropriately balanced, frustration does not diminish enjoyment; instead, it becomes a
psychological trigger for growth, resilience, and continuous challenge-seeking behavior.

Limitations and Future Research

This study has three limitations. Firstly, the sample focuses on Hyper-Casual Games players, and whether
the framework is applicable to other game types or real-life scenarios remains to be verified. Secondly, Self-
Transcendence and Social Competition Motivation are only included as dimensions, and their dynamic interaction
with Resilience and Challenge Behavior needs to be further explored. Thirdly, the data relies on self-reporting,
and external variables such as cultural background and platform characteristics have not been examined (Larche
& Dixon, 2020). Future studies can adopt longitudinal or experimental designs, introduce behavior tracking,
physiological indicators, and cross-cultural comparisons to clarify the causal path and expand the external validity
of the model. At the same time, the applicability in multiple scenarios, such as education and training, should be
investigated.

Conclusions

This study confirms that perceived frustration, when experienced at a moderate and manageable level,
acts as a constructive motivational force rather than a deterrent in hyper-casual gaming. The results demonstrate
that frustration significantly enhances players’ challenge motivation, effort, and resilience, which in turn
strengthen their intention to engage in continuous challenge-seeking behavior. Challenge motivation emerged as
the most influential mediator, showing how emotional tension can transform into purposeful engagement. Overall,
the research contributes to understanding how emotional regulation and motivation interact in digital play. It
highlights that well-balanced frustration, supported by adaptive difficulty and constructive feedback, can sustain
player engagement and promote long-term persistence and psychological growth in gaming and related learning
contexts.
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