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Relationship Between Work Environment and The Efficiency
for the Management of Early Childhood Educational
Institutions Belong to Chonburi Town Municipality,

Chonburi Province

Supawimol Intasron*, Vilasinee Jintalikhitdee
College of Politics and Government, Suan Sunandha Rajabhat University
E-mail: i.supawimol@hotmail.com*

*Corresponding Author

Abstract

This study aimed to examine (1) the level of working environment among
personnel in early childhood education institutions under Chonburi Municipality,
Chonburi Province; (2) the level of management efficiency in these institutions; and (3)
the relationship between the working environment and management efficiency. The
research employed a quantitative approach. The sample consisted of 147 personnel
working in early childhood education institutions under Chonburi Municipality. Data was
collected using a questionnaire. The findings revealed that both the overall working
environment and management efficiency were rated at the highest level. Moreover, the
working environment was found to have a highly positive correlation with management
efficiency. The results suggest that early childhood education institutions can utilize
these findings to enhance their working environments and develop more effective
management strategies, thereby improving institutional efficiency and effectiveness in

the future.

Keywords: Work Environment, Efficiency, Management, Early Childhood Educational

Institutions
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Abstract

With the rapid advancement of digital technology and the growing
emphasis on sustainable development, the material systems and creative logic of
sculptural art are undergoing profound transformations. This study aims to
systematically analyze the process innovations of traditional sculptural materials
under the empowerment of digital technologies, explore the integration of new
materials and emerging technologies in sculpture creation, and investigate the
application of eco-friendly materials and ecological concepts in contemporary art
practices. Using literature review, case study, and comparative analysis methods, this
research constructs a "Material-Technology-Function" tripartite analytical framework
to trace the developmental trends and technological trajectories of representative
materials—from traditional mediums to composites, digital sculptures, and recycled
or bio-based materials.

The results indicate that advanced technologies have significantly enhanced
the precision and expressive potential of traditional materials, while composites and
new technologies have greatly expanded the freedom and efficiency of form
generation, propelling sculpture from a ‘craft-based’ mode toward 'intelligent
manufacturing." The widespread adoption of sustainable materials further reflects
sculptural art’s active engagement with ecological ethics. Although challenges remain
in structural stability and longevity, such materials have demonstrated strong
potential in driving artistic creation toward sustainable development. This study
concludes that future sculptural practices will increasingly rely on the synergistic
innovation of material selection and technological pathways, continuously extending
the artistic boundaries through cross-media integration, ecological-intellicent
interaction, and applications in education and pedagogy.

Keywords: Sculpture Materials, Technological Innovation, Sustainability, Interdisciplinary
Integration, Teaching References.
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Introduction

With the rapid advancement of digital technology and the deepening of
ecological sustainability concepts, contemporary sculpture is undergoing profound
transformation in terms of materials, technological approaches, and artistic
expression. This transformation is gradually breaking the long-standing dominance
of traditional materials such as stone, metal, wood, and ceramics in sculptural
practice ( Japaridze, 2024). Empowered by digital technologies such as CNC
machining, 3D scanning and printing, and laser engraving, sculptural creation has
achieved unprecedented technical innovation, leading to simultaneous
improvements in both precision and expressive potential (Yang, 2024). Meanwhile,
the widespread adoption of composite materials, digital media, as well as recycled
and bio-based materials, has not only expanded the expressive boundaries of
sculpture (Ramaux et al., 2024) but also reinforced a deeper connection between
artistic creation and ecological ethics.

However, existing research still exhibits evident limitations in integrating
material innovation with digital transformation. Zheng (2021) analyzed the craft
logic and cultural embedding of bronze sculpture during the Shang and Zhou
dynasties from a historical perspective, providing an important reference for
understanding the technical and cultural values of traditional materials. Yet, his
research remains confined to traditional craftsmanship and fails to extend to the
issues of digital reconstruction and reinterpretation in the contemporary context.
Yang (2024) explored the integration of traditional techniques with modern digital
technologies, highlighting the potential of CNC, laser engraving, and 3D modeling in
form construction. Nevertheless, his focus lies mainly on pedagogical application
and skill transmission, lacking a systematic investigation into material selection and
process innovation. Japaridze (2024), taking Jeff Koons’s Balloon Dog series as a
case study, revealed the symbolic function of material and craft within the context
of art commercialization. However, his analysis centers more on the art market and
social interaction, without systematically addressing the interrelations among
“digital fabrication, material innovation, and ecological ideology.”

Based on these observations, this study identifies three major research
gaps: First, a systematic investigation into the “ craft reconstruction pathways” of
traditional sculptural materials under digital intervention is lacking. Second, there is
a shortage of empirical studies focusing on material innovation that evaluate how
digital fabrication reshapes creative logic from both artistic and technological
perspectives. Third, although environmental materials and ecological concepts are
frequently discussed, their sustainable value positioning and technological
constraints within contemporary sculpture remain underexplored.

Accordingly, this research seeks to establish a systematic framework that
bridges traditional craftsmanship, digital technology, and ecological philosophy. By
doing so, it aims to fill the scholarly gap between material research and
technological innovation, advancing the theoretical and practical development of
contemporary sculpture under the dual impetus of intelligent manufacturing and
sustainable design.
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Research Objectives

1. Systematically examine the developmental trajectories and artistic
application trends of traditional sculptural materials and emerging materials.

2. Explore how emerging technologies have driven the transformation of
material language and the innovation of artistic expression in sculpture.

3. Construct a systematic analytical framework for the integration of
material innovation and artistic practice, providing theoretical support and practical
guidance for future sculpture education and creative work.

Research Methodology

This study adopts the literature research method, case analysis method,
and comparative research method to ensure scientific rigor and systematic validity.

1. Literature Research Method

This study first employs the literature research method to collect, review,
and analyze relevant academic achievements in order to establish a solid
theoretical foundation. By consulting domestic and international academic papers,
research reports, monographs, and art criticism materials, the study identifies key
concepts, developmental trends, and research gaps within the field. Literature
analysis not only helps construct the theoretical framework of the study but also
provides theoretical support for subsequent case and comparative analyses. The
analytical focus is placed on four dimensions: the historical evolution of sculptural
materials; the patterns of craftsmanship innovation under the intervention of digital
technology; the embodiment of ecological and sustainable concepts in
contemporary art creation; and (4) the interaction between artistic expression and
functional value. Through these four dimensions, the study forms a systematic
theoretical reference and analytical coordinate system.

2. Case Analysis Method

During the research process, representative and innovative cases are
selected for in-depth analysis, focusing on the interrelationships among material
selection, technological application, and artistic expression. The case analysis
method provides concrete and intuitive research data, making the conclusions
more practical and meaningful. Case selection follows these main criteria: choosing
works with significant academic influence or innovative tendencies in the field of
contemporary sculpture; covering various types of materials, including traditional
materials (such as stone, wood, and bronze) and emerging materials (such as
composite, digital, and eco-friendly materials) ; and emphasizing technological
relevance, particularly works utilizing digital manufacturing, CNC carving, 3D printing,
or laser cutting. Through systematic analysis of these cases, the study investigates
the evolution and internal mechanisms of sculptural creation from the “Material—
Technology-Function”  triadic relationship, thus providing mutually reinforcing
evidence between theory and practice.

3. Comparative Research Method

To further deepen the research, the comparative research method is
employed to conduct horizontal comparisons among multiple cases or research
objects, analyzing both similarities and differences. This method helps to extract
commonalities and particularities, and to summarize creative patterns under
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diverse contexts. Comparative analysis focuses primarily on the following criteria:
the suitability and plasticity of materials; the innovativeness and precision of
technological means; the formal expression and cultural connotation of artistic
effects; and sustainability and ecological-ethical value. By comparing different
types of materials and technological approaches, this study not only develops a
comprehensive understanding of the evolutionary features of contemporary
sculpture but also provides universal conclusions and practical insights for material
selection and technological innovation.

The researcher believes that this study, grounded in the “ Material-
Technology—-Function” analytical framework, establishes an integrated research
process combining theoretical construction, empirical analysis, and comparative
induction.

Research results

1. Technological Advancements in Traditional Materials and Contemporary
Artistic Expression

Traditional sculptural materials have gained renewed vitality through the
integration of modern manufacturing technologies. Stone carving, enhanced by
CNC machining, laser engraving, and 3D scanning, has achieved greater precision
and is now widely applied in cultural heritage conservation and artifact restoration.
Metal sculpture has overcome traditional forming limitations by incorporating 3D
metal printing, smart alloys, and laser welding, thereby enabling the creation of
complex structures and interactive forms. Wood, after undergoing thermal
treatment, chemical impregnation, and nano-coating modifications (Gao et al.,
2023), now exhibits improved durability and protective properties, making it
suitable for outdoor public art installations (Alt, 2023). Ceramic materials, through
intelligent glaze control and nanotechnology, have enhanced surface textures and,
when combined with 3D printing, allow for the fabrication of highly complex forms.
These innovations have led to broader applications in experimental and
installation art.

2. Integration of Emerging Materials and Digital Technologies

The breakthrough application of novel materials has profoundly
transformed the linguistic structure and creative logic of sculpture art. Composite
materials, represented by fiberglass and carbon fiber, possess lightweight, high
strength, and weather resistance, making them suitable for creating large-scale
sculptures and simplifying transportation and installation processes. Concurrently,
the emergence of 3D printing technology signifies a new generation of sculptural
tools. With  exceptionally  high  geometric freedom and a digital
design-to-production loop, this technology enables the direct creation of complex
structures difficult to achieve through traditional methods. Furthermore, it
eliminates the need for dedicated molds, significantly reduces costs for small-scale
and customized production, improves material utilization rates, and egreatly
shortens the design-test-optimization cycle through rapid prototyping, thus
enhancing overall efficiency. Additionally, 3D printing technology has substantially
expanded the diversity and technical boundaries of sculptural forms. However, this
technique exhibits distinct limitations. The range of available printing materials is
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limited, and their strength, high-temperature resistance, and weather resistance
cannot compete with metals or engineering plastics. The printing precision is
relatively poor, necessitating post-processing to achieve polished finishes. There
are substantial restrictions on the dimensions of artworks, and batch production is
slow and costly. Despite these shortcomings, many artists have successfully
created notable works. For instance, Joshua Harker's digitally fabricated hollow
sculptures, featuring complex details unattainable by traditional craftsmanship,
effectively demonstrate the precise visual tension achievable through 3D printing
(Kresa & Harker, 2015). By integrating high-precision modeling software such as
ZBrush and Blender, artists can simulate materials, lighting, and structural details in
virtual space (Howard, 2022), thereby extending sculptural practices from physical
realms into virtual environments, accelerating creative cycles, and facilitating
interdisciplinary collaboration.

Figure 1

Joshua Harker's digital sculptures

Note. From (https://www.joshharker.com/#jp-carousel-5936)
Figure 2

3D Printing Technology

Note. From (https://www.indiamart.com/proddetail/3d-printing-service-273016747 33.html)
3. The Rise of Eco-Friendly Materials and the Evolution of Ecological Art

~ 21 ~



NImsuywemaniuasdinumansilensiannedisdsdu T4 s atiuil 2 nangian - Sunew 2568
Received: Sep 02, 2025, Revised: Oct 07, 2025, Accepted: Oct 14, 2025

Under the guidance of the concept of sustainable development, recycled
and bio-based materials are gradually becoming new focal points in sculptural
creation. These materials not only endow discarded objects and natural resources
with new artistic vitality, but also reinforce the ecological ethics and social
responsibility embedded in the artworks. For instance, British artist Tom Deininger
creates collage-style sculptures using discarded plastic, visually revealing issues of
environmental pollution and effectively raising public environmental awareness
(Asamoah et al., 2022). This creative approach, centered on the reuse of waste
materials, is characterized by low cost and wide material availability, while also
carrying strong critical and educational significance relevant to contemporary
society. However, it also presents limitations such as poor material stability,
difficulty in long-term preservation, and insufficient structural strength. In contrast,
the exploration of bio-based materials demonstrates greater forward-looking
potential and represents a future direction for ecological art. A compelling
embodiment of the sustainability principle is the work of Philip Ross, who uses
mycelium to produce biodegradable sculptures that naturally decompose after
exhibitions, emphasizing the cyclical relationship between humans and nature
(Rashdan & Ashour, 2023). Nonetheless, such materials still face technical challenges
related to scale control and display duration in sculptural practice. Despite these
issues, renewable materials like bioplastics and bamboo fiber are widely used in
temporary exhibitions and public art for their lightweight, degradable properties
and natural textures. These qualities enhance audience immersion and promote an
organic integration between sculptural art and the natural environment. Overall,
while environmental materials infuse sculpture with ecological value, they also
compel artists to seek new balances between conceptual vision and technical
realization.

Figure 3

Tom Deininger Collage Sculpture

Note. From
(https://mbd.baidu.com/newspage/data/dtlandingsuper?nid=dt 480156230
5708555750)
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Figure 4

Philip Ross's Mycelium Furniture

= <ol _. ~
o s
Note. From https:/ / www. sfgate. com/ homeandgarden/ article/ Philip-Ross-crafts-
furniture- from-mycelium-4116989.php)

3. Intelligent Manufacturing and Ecological Interaction Expanding the
Boundaries of Art. Under the dual impetus of intelligent manufacturing
technologies and ecological interaction, sculpture art is continuously transcending
its traditional boundaries. The widespread application of digital modeling, 3D
printing, and smart material systems has significantly improved the precision and
efficiency of sculpture creation while reducing material waste and production
costs, ushering the art form into a new era of efficient and controllable “intelligent
manufacturing”. A clear example is Refik Anadol's "Melting Memories". The primary
advantages of this technological empowerment lie in its high degree of freedom in
form generation and its closed-loop digital processes, which accelerate the
creation cycle and support personalized customization, thereby promoting the
transition of sculpture toward greater intelligence and refinement. However, certain
limitations remain, including a heavy reliance on specialized technical expertise,
high equipment costs, and challenges concerning the durability and ecological
performance of some materials—factors that restrict broader application in public
settings. At the same time, the evolution of ecological art reflects the active ethical
engagement of art with environmental issues. British artist Andy Goldsworthy, for
example, creates “land art” using natural materials such as leaves, ice, and stones.
These ephemeral works gradually disappear into the environment over time,
evoking a deep awareness of impermanence and the cyclical nature of life (Binkly,
2010). The strengths of such artistic practices lie in their low environmental impact,
strong emotional resonance, and powerful sense of presence, all of which help
foster ecological consciousness among viewers. Nevertheless, their weaknesses are
also evident: short temporal lifespan, challenges in preservation, and limitations in
formal expression. In response, some contemporary artists have begun integrating
intelligent manufacturing with ecological concepts. By incorporating natural
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energies such as wind and water into new media sculptures, these works can
interact with their surroundings in real time—for example, through kinetic
installations that sway in the breeze or structures that morph with the tides. Such
innovations not only break away from the static conventions of traditional
sculpture but also explore a more symbiotic relationship among humans,
technology, and nature, thus driving the evolution of sculpture toward ecolosgically
intelligent art.

Figure 5
Refik Anadol’s Melting Memories

MELTING MEMORIES

Note. From (https://refikanadolstudio.com/projects/melting-memories)

Figure 6

Andy Goldsworthy's land art

Note. From (https:/ / onedio.com/ haber/ ic-titreten-gorunusuyle-doga-ve-insanin-
harmonisini-yansitan-muhtesem-akim-land-art-arazi-sanati-908859)
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Table 1 illustrates the correlation between various sculpture materials and
their respective development trends, revealing the evolving pathway of material
performance enhancement and technolosgical integration. Traditional materials
such as stone and metal have been significantly upgraded in precision and
expressive capacity through the application of nano-coating, CNC carving, 3D
scanning, intelligent alloys, and laser welding, finding widespread use in cultural
heritage restoration and interactive art creation. Wood has seen improvements in
durability via thermal treatment and nano-coating, making it more suitable for
outdoor installations. Ceramic materials have expanded their application in public
art through glaze optimization, intelligent surface control, and 3D ceramic printing.
In terms of emerging materials, composites and advanced metals—characterized
by lisht weight, high strength, and weather resistance—have pushed the
boundaries of sculptural language when combined with technologies such as 3D
printing and mirror finishing. The development of digital sculpture and 3D printing
emphasizes customization, intelligent manufacturing, and virtual modeling, thereby
enhancing creative flexibility. Meanwhile, recycled and bio-based materials
highlight ecological responsibility and sustainability; for instance, biodegradable
materials like mycelium and bamboo fiber embody the concept of natural
cyclicity. Environmental sculptures and kinetic installations place greater emphasis
on the use of natural materials and ecological dynamics, such as wind and water
flow, to foster a symbiotic relationship between art and environment. Overall, the
evolution of sculpture materials and technologies increasingly reflects an
integrated approach that values intelligence, sustainability, and interdisciplinary
fusion.

Table 1 The correspondence between materials and development trends

Materials Development trend

Nano-sealing technology, CNC and laser engraving, 3D

Stone scanning and modeling, cultural heritage restoration
Metal 3D metal printing, smart alloys, self-healing properties,
laser cutting and welding, enhanced interactivity
Wood Heat treatment, chemical impregnation, laser engraving,
CNC technology, 3D modeling, bio-based nano coating
) Ceramic formula optimization, nano glaze, 3D printing
Ceramics

ceramics, intelligent glaze control, public art development

Composite materials and new
metal materials

Digital sculpture and 3D printing

Recycled materials

Biomaterials

Environmentally friendly sculpture

FRP, carbon fiber, lightweight, weather resistance, 3D
printing, mirror stainless steel, smart manufacturing
Digital modeling, 3D printing, multi-material printing,
intelligent manufacturing, personalized customization,
virtual sculpture

Resource reuse, plastic pollution awareness, metal
recycling, environmental protection concept, social
responsibility

Mycelium, bioplastics, bamboo fiber, biodegradability,
ecological cycle, natural immersion experience
Natural materials, temporality, wind sculptures, water flow
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Materials Development trend

and environmental interaction interaction, sustainable art

Table 2 presents six key categories of material innovation and their
corresponding sustainable application types in contemporary sculpture, systematically
revealing the correlation between different application areas and associated
technological pathways. In the domain of intelligent manufacturing, technologies such
as CNC carving, laser engraving, and 3D scanning constitute the foundational
construction system, significantly enhancing the precision and efficiency of sculpture
production. This marks a transformation from traditional craftsmanship to digital
automation. In the field of digital sculpture, high-precision modeling software like Brush
and Blender has been widely adopted, providing technical support for artists to
construct complex forms in virtual space, thereby accelerating the creative iteration
cycle. Nanotechnology is primarily employed to improve material
performance—for example, enhancing weather resistance and self-healing
capabilities—thereby significantly increasing the adaptability of sculptures in
outdoor environments. In environmentally conscious sculptural practices, material
choices increasingly favor biodegradable and low-carbon bio-based materials,
reflecting the cultural expression of eco-art aligned with sustainable development
goals. Interactive sculptures, meanwhile, integrate natural forces such as wind and
water into the operational mechanism of artworks, pushing beyond the static
limitations of traditional sculpture and embodying dynamic and contextualized
artistic features. Finally, in the realm of cultural preservation, methods such as
digital archiving and 3D scanning restoration not only preserve the formal
information of cultural heritage but also provide new pathways for its
dissemination and regeneration, reinforcing sculpture’s role in cultural memory and
historical continuity. In summary, these six types of material innovation and sustainable
application play distinct functional roles within the field of sculpture. Their
corresponding technological trajectories not only reflect the trend toward the
integration of materials and media but also represent a systematic response from
artistic creation to future ecological, cultural, and technological challenges.

Table 2 The correspondence between application categories and content

Application categories Content

Intelligent . . .
) CNC engraving, laser engraving, 3D scanning
manufacturing

Digital sculpture ZBrush, Blender, high-precision modeling
Nanotechnology Weathering-resistant and self-healing materials

Environmental . . .
Degradable materials, low-carbon manufacturing, ecological art
sculpture

) Combination of natural power (wind energy, water flow), dynamic
Interactive sculpture
sculpture

) Digital archiving, 3D scanning and restoration, cultural heritage
Cultural protection .
protection

Through comparative analysis, Table 3 presents the advantages and
disadvantages of various sculptural materials, reflecting the diversified trends in
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material selection and technological application in contemporary sculpture creation.
Overall, while new technologies empower traditional materials, they also introduce
challenges such as increased costs, technological dependency, and preservation
difficulties. Therefore, artists must carefully balance material properties with specific
artistic requirements. Specifically, stone materials, enhanced by CNC carving, laser
technology, and 3D scanning, offer improved carving precision, making them suitable
for cultural heritage restoration; however, stone processing remains challenging due
to its heavy weight and limited flexibility. Metal materials, benefiting from
advancements such as 3D printing, smart alloys, and laser welding, enable complex
and interactive structures, but come with high processing costs and complicated
maintenance requirements. Wood materials, modified through heat treatment and
nano-coatings, exhibit improved durability, particularly suitable for outdoor artworks;
nevertheless, they remain vulnerable to climatic conditions, cracking, and
deformation. Ceramic materials, with advanced glaze-control technology and 3D
printing techniques, facilitate the creation of intricate structures; however, high
energy consumption during firing and fragile nature make transportation difficult.
Composite materials and advanced metallic materials possess lightweight yet
high-strength characteristics advantageous for transport and installation, but entail
high material costs and complicated repair procedures. Digital sculpture and 3D
printing technologies enable complex structural designs, eliminate the need for
molds, and significantly enhance creative efficiency; nonetheless, material options
remain limited, with post-processing often required to improve strength and
precision. Recycled materials offer low cost, abundant availability, cultural critique,
and educational value; however, they often suffer from weak structural integrity and
preservation difficulties. Biodegradable materials highlight ecological cyclic awareness
through decomposition, but pose challenges in controlling structure, scale, and
deterioration. Additionally, environmentally interactive sculptures excel in ecological
interaction and public immersion but are inherently temporary, challenging their
preservation and dissemination. Thus, material selection should comprehensively
integrate artistic intention, environmental conditions, and practical requirements,
simultaneously addressing artistic expression, technical feasibility, and sustainability
principles.

Table 3 Comparison of Advantages and Disadvantages of Materials

Materials Advantages Disadvantage

Combining CNC, laser and 3D
scanning to enhance accuracy,  Difficult to process, heavy in

Stone
suitable for cultural relic weight, and with poor flexibility
restoration
Introducing 3D printing,
. .u ng 52 printing High processing costs and
intelligent alloys and laser )

Metal complex maintenance

welding to achieve complex
. : procedures
interactive structures

Heat treatment and
Wood nano-coating enhance

durability, suitable for outdoor

Sensitive to climate, prone to
cracking and deformation
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Materials Advantages Disadvantage
art
High-t ture firi
Intelligent glazed surface ISh-temperature firing consumes
) o a lot of energy and the products
Ceramics control and 3D printing form

Composite materials and
new metal materials

Digital sculpture and 3D
printing

Recycled materials

Biomaterials

Environmentally friendly
sculpture and
environmental interaction

complex structures

Lightweight and high strength,
easy for transportation and
installation

It can realize complex
structures, save molds and
improve creative efficiency
Low cost, diverse sources, with
contemporary criticality and
educational significance

Biodegradable, enhancing
ecological cycle awareness

Strong ecological interaction
and enhanced audience
immersion experience

are fragile and difficult to
transport

The material cost is high and the
repair is difficult

The variety of materials is limited,
and strength and precision
require post-processing

Poor structural strength and
difficult to preserve

Prone to decay, difficult to
control in terms of structure and
scale

Highly time-sensitive, with limited
storage and dissemination
capabilities

Discussion

The findings indicate that digital technology and material innovation have
become the core driving forces behind the transformation of contemporary
sculpture. Unlike the previous phase characterized by isolated craft improvements,
the current technological intervention exhibits a three-tier evolution trend of
precision, intelligence, and ecology.

First, traditional materials have acquired new structural potential through
technologies such as computer numerical control (CNC), laser engraving, and 3D
scanning, marking a transitional fusion between handcraft and digital fabrication.
Materials like stone and metal are not only achieving high-precision replication in
cultural heritage restoration but also offering artists more experimental and
interactive possibilities for expression. This demonstrates that digital technology has
not only altered the physical form of sculpture but also reshaped the logical
structure of artistic production. Second, the integration of new materials and digital
manufacturing technologies has driven innovation in sculptural language. The
combination of composite materials, smart alloys, and 3D printing enables artists to
achieve rapid transitions between virtual modeling and physical fabrication, forming a
“ design—generation-feedback” closed-loop mechanism. This mechanism greatly
enhances creative efficiency and formal freedom, yet it also brings practical
challenges such as high technical thresholds, strong equipment dependence, and
limited ecological durability. Consequently, the core issue in contemporary sculpture
has shifted from “ material performance optimization” to a systemic synergy among
material, technology, function, and ecology. Third, the application of eco-friendly and
bio-based materials has endowed sculptural art with new cultural significance on a
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socio-ethical level. The incorporation of recycled plastics, mycelium, and bamboo
fibers not only embodies ecological aesthetics in practice but also transforms artistic
creation into a medium for disseminating sustainability concepts. However, the
fragility and temporal instability of these materials pose challenges for exhibition
longevity and structural integrity, requiring artists to seek balance between
technology and ideology. The research concludes that contemporary sculpture is
undergoing a profound transformation from a material-based logic to an
eco-intelligent logic. Its value now extends beyond formal innovation, reflecting a
multidirectional integration of technology, humanity, and ecology.

Conclusion

This study systematically elucidates the evolutionary logic and artistic
innovation pathways of contemporary sculpture materials from three dimensions: the
digital transformation of traditional materials, the integration of new materials, and the
ecological practice of sustainable materials. The findings reveal that the introduction of
digital technology has infused traditional materials with new expressive potential,
transforming sculpture from a craft-based system grounded in manual expertise to an
intelligent manufacturing model centered on algorithms, precision, and data.
Meanwhile, the integration of composite materials and 3D printing technologies has
expanded the spatial language and structural complexity of sculpture, driving a
paradigm shift from craft-oriented creation to design-oriented thinking, and
strengthening the characteristics of collaborative innovation between art and
technology. From an ecological perspective, the application of recycled and bio-based
materials not only responds to the contemporary discourse on sustainable
development but also deepens the ethical dimension of sculpture within socio-cultural
contexts, positioning art as a convergence of ecological awareness and cultural
responsibility. Although limitations remain in terms of durability, exhibition lifespan, and
technological maturity, the significance of these practices lies in encouraging artists to
re-examine the relationship between material vitality and natural cycles.

The researcher argues that contemporary sculpture is currently undergoing
a critical transition—from material innovation toward systemic integration. Future
developmental trends are expected to manifest in three key directions: Technological
Integration Deepening — Artificial intelligence, parametric modeling, and smart
materials will further advance the generative logic and interactivity of sculpture.
Strengthening of Ecological Ethics — Biodegradable materials and circular design
concepts will become essential orientations of artistic creation. Educational System
Renewal — Art institutions should incorporate interdisciplinary —material
experimentation and digital creation training into their curricula to cultivate new
generations of artists who possess both aesthetic sensitivity and technological literacy.
In conclusion, the symbiosis between material innovation and digital technology not
only reshapes the creative logic of sculpture but also provides new directions and
possibilities for the future development of art in an era where intelligent manufacturing
and ecological civilization progress in tandem.

Recommendations
1. Enhance empirical support: Incorporate additional representative contemporary

~ 29 ~



NImsuywemaniuasdinumansilensiannedisdsdu T4 s atiuil 2 nangian - Sunew 2568
Received: Sep 02, 2025, Revised: Oct 07, 2025, Accepted: Oct 14, 2025

sculpture projects or artworks, and analyze them in conjunction with material application
outcomes and audience feedback to strengthen the practical relevance and
persuasiveness of the case studies.

2. Refine comparative analysis of technologies: Conduct a quantitative
comparison of different technological pathways ( such as CNC, 3D printing, and
nanotechnology) in terms of their effectiveness, applicable contexts, and cost-efficiency,
to improve the analytical depth of the argument.
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Abstract

The rapid transformation from the traditional to the digital business world has
created new challenges for English for Specific Purposes education. The lack of appropriate
course books for online business English communication requires a systematic investigation
of need analysis and learning analytics to guide curriculum and material development in
current digital business education. This paper, therefore, aims to explore Thai EFL university
students’ perceived needs on “English for Online Business” and to develop an English for
Online Business course for EFL university students by using Al learning analytics. Fifty-nine
participants were voluntarily asked to complete a needs analysis questionnaire with open-
ended questions reporting what high-priority or low-priority needs of English language skills
were perceived by these Thai university students. The data obtained from the
questionnaire were first analyzed by frequency, percentage, and standard deviation. The
findings showed the top three high-priority needs perceived by students, including reading
product details, writing promotional posts on social media, and listening to customers’
feedback. The students’ responses were also thematically categorized into two domains:
business English communication and international online business platforms. Three data
sets (needs analysis, the students’ English proficiency levels, and the course description)
were processed by using Al learning analytics, suggesting the teaching methods, activities,
and materials for the mixed-ability group. This paper proposes Al learning analytics to
enhance English language learning and tailor the English course. Limitations and

recommendations for practical implementation guidelines are also discussed.

Keywords: Need Analysis, Generative Al, Learning Analytics, Course Development,

English Language Teaching
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Introduction

In the 21° Century, digital literacy and communication skills have become
essential for career success (Martinez-Bravo et al, 2022). The advancement of digital
technology alters every industry and the workers in modern careers. Workers should
have the skills to use complicated technologies and communicate with people
across cultures in an international environment (Jacqueline, 2024). This
transformation has caused educational institutions to critically examine and revise
their curricula to prepare their students to meet the evolving demands of job market
(Khan et al., 2022; Komalasari, 2021).

In the higher education context of Thailand, universities have responded to this
transformation by integrating digital technology content with language education,
particularly in English instruction (Rajamangala University of Technology Rattanakosin,
2025, Thammasat University, 2023, Ubon Ratchathani University, 2025). A review of
curriculum documents from several universities reveals a notable shift in pedagogy from
traditional business communication toward instruction focused on digital marketing, e-
commerce, online business transactions, and cross-cultural digital communication
(Crocco & Pitiyanuwat, 2022; Rajamangala University of Technology Lanna, 2023).

Digital business communication that evolves rapidly has created critical
pedagogical challenges. Emerging new technologies, communication platforms, and
shifting industry practices make course materials quickly outdated. Teaching with
commercial textbooks or fixed syllabi cannot keep pace with this speed of change. It
consequently places the burden on instructors to monitor digital business and industry
developments and continuously update course materials. Additionally, teachers must
analyze leamers’ perceptions of the course content and the essential communication
skills for digital business contexts. This analysis helps identify appropriate teaching
methods and supplementary learning activities that promote students’ learning
engagement and develop their skills throughout the course to confirm that they
acquire practical skills applicable to their future professional careers.

Given the challenges mentioned above, teachers need innovative solutions
to manage their workload while maintaining educational quality. Al learning analytics

enable English language teachers to analyze student performance data and design
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targeted instructional materials suitable for individual needs (Dugosija, 2024). This
study integrates learner needs analysis and Al learning analytics to minimize
challenges in analyzing students’ perceived needs. By using Al to identify skill eaps
and generate learning tasks and assessments, teachers can focus on pedagogical

decision-making and personalized student support rather than manual data analysis.

Research Purposes

1. To explore Thai EFL university students perceived needs on “English for
Online Business”

2. To develop English for Online Business course for EFL university students

by using Al learning analytics

Need Analysis in ESP and Learning Analytics

Addressing the challenges of preparing materials and activities for online
business English courses, Needs Analysis (NA) provides a systematic basis for course
development. According to Hutchinson and Waters (1987), NA is a systematic process
that informs leamers' needs, including learning needs (what learners want to learn)
and target analysis (what learners need to learn in specific situations, what they do
not know, and what they should learn). To conduct needs analysis effectively,
researchers frequently employ mixed research methods, including structured
questionnaires, interviews, focus groups, and classroom observations, to explore
students' needs and transform them into course content (Alavi, 2024). In ESP courses,
learning analysis typically examines the language learning environment, while target
needs analysis focuses on the language skills learners perceive as important and
prioritize, as well as the gap between their current skills and what they want to
achieve (Barghamadi, 2020; Buasuwan, 2018). This systematic approach provides
valuable information about learners' existing knowledge, current skills, and learning
behaviors (Alhasani, 2024).

Previous studies have demonstrated the practical value of this approach in
course development. Research shows that conducting needs analysis helps ensure

instructional content matches students' proficiency levels and aids in developing learning
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tasks that effectively address students' needs, leading to comprehensive outcomes
(Aizawa, 2023; Susanti, 2023). In the context of digital transformation, recent research
suggests that needs analysis for Business English should shift from traditional frameworks
to encompass digital communication channels, including email, workplace chat, social
media, video conferencing, and digital platforms (Alhasani, 2024). Specifically, studies
highlight the need for practices that utilize actual digital tools and real-world workplace
situations and confirm that needs analysis serves as an essential approach for developing
curricula and assessments that prepare students for professional success in today's digital

workplace.

Generative Al (GAI) Learning Analytics in ELT

Building on the needs analysis framework discussed above, this paper
explores how Generative Al (GAI) such as ChatGPT, Copilot, Grok, Manus, Claude and
DeepSeek can enhance the process of analyzing students’ needs and developing the
English for Online Business course. Educational studies (Liu, 2024; Liu, 2024)
demonstrate that Al learning analytics can analyze big data and develop personalized
learning, especially for facilitating English language learning—an approach that was
previously restrictive and limited to the field of information technology. Specifically,
GAI can function as an effective teaching assistant by identifying students’ needs,
learning styles, and behaviors; providing real-time feedback; and facilitating
personalized learning. These are particularly valuable in virtual classroom
environments (Jerucha & Rajakumari, 2024; Liu, 2024; Liu, 2024). They directly address
the workload challenges faced by English teachers and course coordinators when
developing courses for diverse groups of students (Thompson et al., 2025).

English teachers at Thai universities traditionally have spent a lot of time
developing courses for Thai university students across disciplines like finance, fashion
and textiles, home economics, and digital marketing. According to Fang and Broussard
(2024), this leads to gaps between pedagogical needs and content knowledge, which
demands time-consuming procedures like conducting course orientation, creating
teaching materials, and analyzing students' needs across disciplines. While reviewing

research studies in Thailand has explored GAl applications in English language teaching,
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including algorithm optimization for better learning outcomes (Chonrasak & Boonlue,
2024), teachers’ acceptance (Waluyo & Kusumastuti, 2024), and as a part of English
teaching instruction (Chavangklang & Chavangklang, 2024). These are limited guidance
for instructors with limited Al literacy who seek practical applications for course
development.

Therefore, this paper addresses this gap by demonstrating how GAI can
support English course development according to individual differences, personalized
and effective learning experience by using GAI, especially in teaching the mix-ability
group. According to the investigation by Su and Zhong (2025), GAl offers several
advantages for needs analysis. They can produce tailored content for curriculum
design, lesson planning, and learning objectives; organize differentiated learning
materials; generate aligned assessment items; develop adaptive content pathways;

and automate student performance evaluation while providing timely feedback.

Research Methodology
Population and Sample

Fifty-nine Thai second-year university students enrolled in English for
Business Online (academic year 2025) participated by using convenience sampling
technique. Their English proficiency levels ranged from A2 to B2 according to the
Common European Framework of Reference for Languages (CEFR), assessed by the
Language Institute at Rajamangala University of Technology Phra Nakhon. All
participants provided informed consent and were notified of their right to withdraw
at any time before completing the questionnaire. Anonymity was maintained by

removing personal information and assigning numerical codes for data analysis.

Setting: English for Online Business Course

English for Online Business, one of the General Education courses, has been
developed since 2023 to develop task-specific competencies for students' future
careers, address 21st-century skill competencies, and enhance language literacy. This
course covers six topics designed to prepare English for start-up entrepreneurs:

understanding vocabulary, expressions, and grammatical structures; communication
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in online business contexts; dealing with international customers; product
presentation; product advertisement; and online sales pitching. This course is a
required General Education course for students from various faculties who have
different background of English knowledge. Considering this situation, this study,
therefore, intend to study how Thai university students’ perceived needs on task-
specific competencies in English for Online Business, and how Al learning analytics
can enhance this English language course responding the students’ needs in various

field of studies

Research Instruments
Perceived Needs Questionnaire

The questionnaire was designed to identify Thai EFL university students'
perceived needs for task-specific competencies in the English for Online Business
course, focusing on the six topics, such as writing promotional social media posts
and delivering online sales pitches. The questionnaire was developed, and content
validity was verified by three experts in English language teaching. In this study, the
questionnaire was piloted with twenty university students, showing that some
irrelevant items needed to be removed. The formal academic Thai language was
simplified to improve student comprehension.

The questionnaire was divided into three parts: the first part included the
background information such as field of study and faculty; the second part included
16 items with a four-point rating scale from 1 (lowest priority) to 4 (highest priority),
focusing on the students' perceived needs related to task-specific competencies in
the English for Online Business course. The four-point scale was used to receive a
definite positive or negative responses what English language skills perceived by the
students from the lowest to the highest priority needs in the English for Online
Business course; and the third part concerned an open-ended question eliciting
students' perceived as high-priority and low-priority needs for other related skills.

The reliability of the questionnaire was analyzed by using Cronbach's Alpha = .97.
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Selection of Generative Al (GAI) Learning Analytics
This study proposes Generative Al (GAl) as an alternative approach to
develop an English for Online Business course more suitable for Thai EFL tertiary
students. Several GAl tools were piloted to find out which Al tool was the most
suitable for this study. The results of the pilot study showed that Claude Al (Pro) is
the most suitable for learning analytics due to its reliability, accuracy, data privacy
protection, token support capacity, and user familiarity. We also piloted what

prompts and input data should be used for English course development.

Data Collection and Data Analysis

The participants in this study were fifty-nine voluntary students enrolled in
English for Online Business from the Business Administration Program, including
Management, Marketing, and Financial Innovation and Investment at Rajamangala
University of Technology Phra Nakhon, Thailand. These participants were asked to
complete a questionnaire in Thai, reporting their needs and what kinds of English
language skills they perceived as necessary to develop in the English for Online
Business course during the first class session. The students' responses obtained from
the questionnaire were analyzed as follows.

In the first stage, these responses were analyzed using frequency counts,
percentages, means, and standard deviations. To analyze the four-point rating scale
questionnaire, the range was calculated as (4-1 = 3) and divided by four (3 + 4 = 0.75).
The mean scores, therefore, were determined and interpreted as follows (Srisa-ard,
2003): a mean score from 1.00 to 1.75 indicates "the lowest priority needs"; a mean
score from 1.76 to 2.50 indicates "low priority needs"; a mean score from 2.51 to 3.25
indicates "high priority needs"; and a mean score from 3.26 to 4.00 indicates "the highest
priority needs."

For the open-ended question, the students' responses were thematically
categorized to identify other skills that the students perceived as high-priority and
low-priority needs in English for Online Business, such as the integration of Al for

online business. These responses were analyzed manually.
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In the second stage, the data were prepared by converting the summarized
data from Word into xlsx files. All personal information was anonymized by assigning
participant numbers; only their English proficiency levels and the questionnaire findings
were included in the input data. The data were then double-checked to ensure
language compatibility and reduce potential errors when using GAI. All data used in
this study were opted out of Al model training. Three input datasets used in this study
were the course description of English for Online Business, the students' English
language proficiency, and the findings of students' perceived needs. The prompt, as

shown below, was designed based on objective, context, target, role, and task.

Context Target

You are designing a comprehensive English for
Online Business course for Thai university
students whose English ranged from A2 to B2
(mix-ability group) who perceived needs in
studying English course. The course will be
developed through the results of the needs
that detailed learning

analysis captures

analytics data.

Role

Act as an expert curriculum designer and
learning analytics specialist with expertise in
business  English pedagogy, EFL course
development with mixed-ability group, and

data-driven educational design.

Thai EFL students who study in English for
Online Business in the academic year of 2025,
who need to improve their English proficiency
for online business environments, with
measurable learning outcomes that can be

tracked through analytics.

Task
Develop a course structure that follows
course description:
® |Interactive activities designed to
generate meaningful analytics data
®  Assessment strategies that provide
actionable insights
e  Adaptive learning pathways based
on performance metrics

e 215t Century Skills Integration

Results of Students’ Perceived Needs

Table 1 presents survey data obtained from undergraduate students (N=59)
studying English for Online Business in the beginning academic year of 2025. The
findings report several areas perceived as high-priority needs. In other words, reading

with students’ high perceived needs concerned reading product details, labels, and
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product information (M = 2.89, SD = 0.78) reading and understanding emails from
international customers (M = 2.60, SD= 0.89), as well as reading comments and
product reviews in English (M = 2.54, SD = .85)

In terms of writing skills, the findings show that the students perceived
writing product descriptions (M = 2.40, SD = 0.87) and replying to customer emails
M = 237, SD.= 0.87) were rated as low-priority needs. By contrast, writing
promotional posts on social media as a high-priority need (M = 2.72, SD = 0.97). It is
most likely that these participants were familiar with formal business inquiries and
correspondence; however, they were unfamiliar with persuasive writing for marketing
purposes on social media.

For listening and speaking skills, these participants focused on high-priority
perceived needs in listening orders from foreign customers (M = 2.60, SD = 0.94), and
listening to feedback from international customers (M = 2.61, SD = 0.92), while other
items, for example, negotiation and presentation skills were considered as low-
priority needs perceived by undergraduate students. The findings also show that
using polite English in business communication was identified as a high-priority need
M = 2.55, SD = 0.98), while specific vocabulary (M = 2.27, SD = 0.97) and correct

grammar (M = 2.33, SD = 1.01) were perceived as lower priorities.

Table 1 Thai EFL university students perceived needs on English for Online Business

N = 59
Reading Skills The Low High The M SD Interpretation
lowest highest
1. Reading and understanding 11.9% 32.2%  40.7% 15.3% 260 .89 High priority
emails from international 7 19 24 9 needs
customers
2. Reading comments and 5.1% 54.2% 22% 18.6% 254 85 High priority
product reviews in English 3 32 13 11 needs
3. Reading international 15.3% 475%  23.7% 16.6% 2.35 .90 Low priority
business documents such as 9 28 14 8 needs
charts, graphs, infographics
4. Reading product details, — 35.6% 39% 25.4% 289 .78 High priority
labels, and product 21 23 15 needs
information
Writing Skills The Low High The M SD Interpretation
lowest highest
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5. Writing product descriptions 10.2% 54.2%  20.3% 15.3% 2.40 87 Low priority
in English 6 32 12 9 Needs

6. Replying to emails or 12.1% 51.7%  22.4% 13.8% 237 .87 Low priority
messages from international 7 30 13 8 needs
customers

7. Writing promotional posts on 8.5% 39% 23.7% 28.8% 272 97 High priority
social medias 5 23 14 17 needs

Speaking and Listening Skills The Low High The M SD Interpretation

lowest highest

8. Presenting and pitching 22% 39% 27.1% 11.9% 2.28 94 Low priority
products in English on social 13 23 16 7 needs
medias

9. Communicating with 16.9% 45.8% 22% 15.3% 2.35 .94 Low priority
international customers 10 27 13 9
through online platforms

10.  Negotiating with foreign 18.6% 458%  18.6% 16.9% 2.33 97 Low priority
suppliers 11 27 11 10 needs

11.  Listening to and 11.9% 37.3%  30.5% 20.3% 2.60 .94 High priority
understanding orders from 7 22 18 12 needs
international customers

12.  Listening to online business 11.9% 49.2%  23.7% 15.3% 242 .89 Low priority
tutorial videos in English 7 29 14 9 needs

13.  Listening to feedback from 8.5% 44.1%  25.4% 22% 261 .92 High priority
international customers 5 26 15 13 needs

Language Usage Skills The Low High The M SD Interpretation

lowest highest

14.  Using specialized e- 24.7% 39%  23.7% 13.6% 2271 97 Low priority
commerce business 14 23 13 8 needs
vocabulary

15.  Using polite English in 136%  39%  25.4% 22% 255 .98 High priority
business communication 8 23 15 13 needs

16.  Using correct grammar in 22% 39% 22% 16.9% 233 101 Low priority
business communication 13 23 13 10 needs

While the key findings showed that the highest-priority English language

needs involved customer-facing communication tasks: reading emails and product

information, listening to orders and feedback, and writing promotional content. The

qualitative data from the open-ended section revealed two categories of priority

needs. First, business English communication difficulties emerged as the dominant
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concern, focusing on fundamental communicative skills. Participants expressed
needs to "develop listening and speaking skills" and achieve "conversational

comprehension”, for example "l want to understand conversations," "want knowledge
in presentation skills". Second, international online business platforms reflected
awareness of cross-border commerce, for example, one participant showing the
desire for "channels for selling with America". The qualitative findings indicate that
English communication difficulties present a major concern rather than the specific
business skills identified in the questionnaire, revealing a gap between students'

perceived needs and task-specific competencies in the English for Online Business

course (see Discussion).

Results of Course Development by GAI

To develop this course by using Al learning analytics to address EFL students'

perceived needs of English for Online Business. Figure 2 presents infographic by GAI.

Figure 2 Infographic of learning analytics for English for Online Business by GAl

English for Online Business

Course Design for Thai University Students

Total Students English Levels

@ High Priority Skills (Based on Data)

3 Email Communication # Product Reviews - Social Media Marketing

2.60

Reading & understanding customer emails

2.54

Reading comments & product reviews

2.72

Writing promotional posts

® Key Teaching Activities

. Reading Skills £ Writing Skills Listening Skills ®: Speaking &

7 Authentic email analysis + Platform-specific content 7 Voice message analysis Communication

¥ Email sorting with digital Gl  Video call simulations ¥ Cultural sensitivity role-
tools ¥ A/B testing for posts 7 Business podeast tasks P

v Product catalog creation / Hashtag research activities ¥ Order-taking scenarios v Register awareness training

+ Review sentiment analysis + Tone adjustment practice v Cross-cultural negotiations

¥ Customer service
simulations
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28 Teaching Methods by Level

A2 Level B1 Level B2 Level
Scaffolded Learning Task-Based Learning Autonomous Learning
* Heavy teacher support with templates * Project-based marketing campaigns « Content creation for peer teaching
* Peer mentoring with advanced students ® Problem-solving customer scenarios * Advanced data analysis projects
« Multimodal input (visual + audio + text) « Semi-independent research tasks = Cross-cultural communication leadership
« Basic digital tools (Google Docs, Canva) « Google Analytics introduction * Al chatbot experimentation

Iy Teaching Materials & Technology

= Digital Platforms B Authentic Materials Support Tools
* Canvas/Moodle LMS » Real Thai export company emails s Grammarly for writing
* Microsoft Teams  Lazada/Shopee product pages * Cambridge Business Dictionary
* CanvaPro » Successful Thai business social media » Kahoot for vocabulary
* Google Analytics * YouTube business channels * FlipGrid for speaking
* Facebook Insights  Digital marketing webinars » WordPress for portfolios

» Assessment Strategy

™\

60% 20% 20%

Continuous Assessment Mid-term Project Final Project
+ Digital portfalio + Product catalog creation + 1-week business simulation
+ Weekly vocabulary logs » Level-based requirements + Handle real scenarios
+ Role-play recordings « A2:5 products « Peer evaluation
« Social media designs « B2: Full marketing strategy « Reflection compenent
Support Systems

Language Support Digital Literacy Support Motivation Strategies

« Buddy system (A2 + B1/B2) « IT department mentors * Guest speakers

+ Grammar clinics + Video tutorial library + Competition elements.

« Self-paced online resources « Practice before assessment « Progress visualization

ls] Assessment Framework

40% 30% 30%

Integrated Business Communication Project Cross-Cultural Customer Service Digital Marketing Campaign
Complete online business presence creat Multi-country customer interaction portfolio Analytics-driven social media strategy
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# 21st Century Skills Integration

Addressing Digital Literacy + Language Competence

3 @ » -

Critical Thinking Creativity Collaboration Communication
Data analysis & problem- Innovative marketing International virtual teams Multi-platform customer
solving campaigns interaction

D |
Cultural Competence Digital Literacy
Cross-cultural business Progressive tech skill
scenarios building

This study demonstrates how GAl learning analytics can systematically
transform ESP course development through data-informed design. The results showed
that GAI learning analytics showed GAl's potential to address ESP challenges. First, GAI
generated adaptive learning pathways for diverse students. Second, the system
autonomously identified and organized authentic business materials such as
Lazada/Shopee product pages, social media accounts, YouTube channels, and
marketing webinars—reducing instructor preparation time. Third, curriculum design and
technology integration as GAI produced comprehensive, scaffolded activities across
four English language skills. Finally, GAI also identified optimal platform
combinations—Canvas, Google Analytics, Facebook Insights—and support tools such
as Grammarly and Flipgrid based on pedagogical effectiveness research, eliminating

costly trial-and-error technology adoption.

Discussion

The research findings reveal that students perceived practical skills (e.g., reading
product labels and emails, understanding product reviews, writing promotional posts on
social media, and listening to order processing and feedback from international
customers) as high-priority needs, while undervaluing negotiation, presentation, and
digital competencies. These findings demonstrate critical tensions in ESP course design
that require careful interpretation. The emphasis on practical skills supports Hutchinson
and Waters' (1987) framework distinguishing "learning needs" (what learners want to learn)

and "target needs" (what learners actually need in ESP contexts). Students demonstrated
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clear orientation toward immediate workplace applicability, supporting findings from
Cheng (2022) and Susanti (2023) that Business English learners prioritize tasks directly
applicable to professional settings.

However, the low priority assigned to negotiation and presentation skills,
despite their documented importance (Deng, 2024), indicates students lack exposure
to authentic international business contexts where these competencies prove crucial.
As Barghamadi (2020) and Buasuwan (2018) emphasize, effective needs analysis must
examine both what learners perceive as important and the gap between current skills
and those required—a gap evident in students' undervaluation of strategic skills. This
finding validates Alhasani's (2024) argument that needs analysis should provide insights
into not only learners' current perceptions but also actual target situation
requirements. Thai students appear to conceptualize business English traditionally—
formal correspondence and face-to-face meetings—rather than recognizing digital
platforms as legitimate professional communication, reflecting caps between
pedagogical content and actual workplace practices in Thai contexts (Fang & Broussard,
2024). Therefore, teachers should prioritize a balance of students’ perceived needs
and task-specific needs.

In addition to GAI learning analytics, these findings were consistent with prior
studies (Fang & Broussard, 2024, Liu, 2024; Su & Zhong, 2025), demonstrating GAl's
capacity to represent a paradigm shift from labor-intensive, intuition-based course
design to efficient, data-driven, pedagosgically optimized development. In other
words, this study has illustrated GAl's potential to transform English for Specific
Purposes (ESP) curriculum development while maintaining pedagogical precision and
enhancing student outcomes. Despite the numerous benefits of using GAl learning
analytics, English instructors have encountered many difficulties. For example,
staying up-to-updated with the latest trends and technologies and learning how to
use them to produce innovative and engaging learning materials remains challenging
due to the rapid evolution of GAl (Gayed, 2025; Moorhouse, 2024). Additional
challenges include insufficient training, lack of institutional support, resistance to
change, and technological barriers (Dugosija, 2024). The limitations of using GAl in

this study focus solely on three data sets: course description, perceived needs, and
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English language levels. Other factors, such as learning behaviors, learning styles, and
students’ interests, should be included to enhance students' motivation and
engagement (Chonraksuk & Boonlue, 2024; Liu, 2024). In addition, the findings should
be monitored long-term to determine whether GAI can sustainably foster English
language learning.

Hence, English instructors should take multiple factors into consideration
when integrating GAl into their teaching practices. These include data privacy and
security concerns (Antoniak, 2023), ethical implications such as algorithmic bias,
transparency, and responsible use (Eden et al., 2024), reliability and accuracy of Al-
generated outputs (Zaman, 2024), and the development of both teachers' and
students' Al literacy competencies (Liu, 2025). This study, therefore, demonstrates that
GAl can serve as an alternative tool for analyzing learning analytics, enhancing language
learning, and designing suitable courses for Thai EFL university students. However, the
course content and materials generated by GAl should be carefully reviewed and
validated by English instructors prior to classroom implementation, as Al systems may
produce hallucinations, factual inaccuracies, or misleading information that could
compromise pedagogical quality (Huang et al,, 2024). Human oversight remains

essential to ensure accuracy and pedagogical appropriateness (Yan et al., 2024).

Conclusions and Recommendations

This study shows that Thai students prioritized the basic language skills for
operating business tasks such as reading product information and writing polite
business correspondence; however, they paid less attention to advanced skills
considered essential for real-world digital marketing demands, such as negotiation,
presentation, and digital media communication. Therefore, English instructors should
balance learners perceived needs with the real skill demand of the current job
market and digital business context.

The integration of GAl learning analytics offers significant pedagogical
implications for ESP instruction by enabling educators to bridge the gap between
students' perceived needs and actual market demands, but the challenges are

maintaining communicative and cultural authenticity that is critical to effective learning.
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This paper, therefore, provides an alternative approach to design pedagogically ESP
courses that prepare students for the demands of digital business environments.
Future research should investigate the long-term effectiveness of GAI-
integrated ESP courses by conducting longitudinal studies that track students' language
development and career success in digital marketing positions over time. Researchers
should also explore how different Al tools and learning analytics platforms can be
optimized to maintain communicative and cultural authenticity while delivering

personalized instruction.
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Abstract

Guidelines for the Development of Special Economic Zone Administration in
Kanchanaburi Province. This study aimed (1) to analyze the administration of the Special
Economic Zone (SEZ) in Kanchanaburi Province across four dimensions—administrative
structure, operational process, legal and regulatory framework, and environmental context—
and (2) to propose guidelines for its development. A qualitative research approach was
employed through in-depth interviews with three key groups: government agencies, private
sector entrepreneurs, and civil society representatives. Documentary research using policy
papers, official reports, and related literature complemented the field data. Content analysis
following Krippendorff’s (2018) framework was applied with triangulation ensuring data validity.

Findings showed that SEZ administration faces major constraints (1) a centralized
bureaucratic structure causing slow decisions and limited flexibility. (2) weak interagency
coordination leading to redundancy and mismatch with local contexts. (3) overlapping and
outdated laws hinder effective policy implementation; and (4) an economic and social
environment still unsupportive of investment due to insufficient infrastructure and labor
capacity. Four key development guidelines are proposed (1) establish a provincial-level
special administrative unit with direct decision-making authority. (2) enhance operational
flexibility through a one-stop service system. (3) enact a specific SEZ law to streamline
governance and (4) develop infrastructure and human resources aligned with the Bio-
Circular-Green Economy (BCG) model. In conclusion, SEZ administration should shift toward
an integrated, localized governance system emphasizing coordination accountability and
adaptability to strengthen its role in driving Thailand’s border economic growth sustainably

and effectively.

Keywords: Administrative Development, Special Economic Zone, Kanchanaburi

Province
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Abstract

Hakka walled villages of southern lJiangxi are a vital component of
traditional Chinese residential architecture and hold a significant position in Hakka
culture. However, the number of these structures has plummeted from nearly
1,000 in the early years of the People's Republic of China to fewer than 700
today, necessitating an increasingly urgent conservation effort. As the value of
traditional Chinese culture grows, the effective preservation and revitalization of
the Hakka walled house culture of southern Jiangxi has become a key research
topic. This study analyzes the artistic characteristics of walled house architecture
and folk culture, exploring the spiritual and aesthetic values, underlying them
and extracting cultural symbols from both architecture and folk customs.
Leveraging the immersive painting tool Tilt Brush within virtual reality technology,
the study explores artistic forms and creative methods within a virtual
environment, enhancing the appeal of walled house art and identifying the
intersection between traditional architectural culture and modern artistic
creation. The resulting work results in four immersive virtual environments. The
research showcases the artistic characteristics of walled house culture, leveraging
the interactivity and immersive Ness of virtual art to enhance cultural
communication. The study aims to present expressive and contemporary
artworks in relevant exhibitions, walled house-themmed museums, and other
platforms. The study also explores the value of virtual painting in the digital
preservation of traditional culture, ultimately contributing to the promotion and
preservation of walled house culture.

Keywords: Hakka People in Southern Jiangxi, Culture of Hakka Walled Villages,
Virtual Reality Painting
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Introduction

Southern Jiangxi's Hakka walled villages are a key type of Chinese
traditional residential architecture, mainly distributed in Ganzhou's southern
counties (Longnan, Quinan, An yuan, Xuanwu). Longnan preserves over 370
compounds (prominently square "fang weiwu") with well-preserved styles (Wan,
1996). As multifunctional spaces integrating residence, defense, religion and
community, they embody Hakka's spatial wisdom and cultural identity shaped by
migration (Zhou, 2012).

In 1999-2000, Tokyo University of the Arts' Keiichiro Moribayashi and
Kazutoshi Katayama led Sino-Japanese teams to survey southern lJiangxi. They
noted the large-scale walled villages integrate multiple functions around a
central plaza, forming rare monumental vernacular architecture. "To see a walled
village is like reading an architecture textbook," they commented, while Waseda
University's Yamamoto called them "ancient Rome's Eastern counterpart—a
architectural miracle," highlighting their unique complexity and scale.

Recent local government preservation efforts (data collection, training,
tourism investment) boosted awareness but are superficial. Digital art uses 3D
modeling (Blender, 3ds Max) or drone scanning, but such tools prioritize precision
over emotion; laser scanning/BIM focus on realism, leading to static experiences
and high costs. Virtual painting, with 3D and interactivity, offers new solutions by
conveying cultural spirit via artistic translation.

This study takes Hakka walled villages as a case, integrating symbol
extraction, technical application and immersive design. It creates four thematic
virtual scenes ('Inheritance," "Stability," "Celebration," "Watchfulness"), providing
references for traditional culture's digital representation.

Research Objectives

1. To investicate and analyze the symbolic features of Hakka walled
villages and folk culture in southern Jiangxi.

2. To study the characteristics and creative methods of virtual painting art.

3. To create virtual painting works that reflect the characteristics of walled
house culture.

Literature review

1. Studies on Hakka Walled Village Culture

Hakka walled villages, a distinctive form of traditional residential
architecture in southern lJiangxi, encapsulate profound clan-based cultural
traditions and spatial symbolism. Scholars have approached these structures from
various disciplinary angles—including architecture, anthropology, and folklore—to
examine their defensive features, spatial configurations, and cultural functions
(Zhong, 2013). Beyond serving as dwellings, walled villages function as central
arenas for collective identity and ritual practice (Liu, 2003). More recent scholarship
has shifted toward analyzing their symbolic dimensions and the ways in which
these cultural forms are reinterpreted and disseminated in contemporary contexts
(Lei Shuhua, 2018).

2. Virtual Painting and Digital Cultural Expression

With the advancement of virtual reality technologies, virtual painting has
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emerged as a novel medium for digital art and cultural heritage preservation.
Research in this area focuses on the technical affordances and expressive potential
of VR painting tools such as Tilt Brush, highlighting their capacity for spatial
reconstruction and immersive engagement (Sun, 2021; Xiu, 2017). Virtual painting
not only enriches the visual representation of traditional architecture but also
opens new avenues for cultural transmission. Some scholars have further explored
the challenges of authenticity in digital reproduction and the complexities of
cross-cultural terminology translation (Sun, 2017; Wang, 2015).

3.Synthesis and Future Directions

The digital study of Hakka walled villages occupies a dynamic
interdisciplinary frontier, integrating architectural and cultural analysis with
technological and artistic innovation. Future research may delve deeper into the
cognitive impact of immersive experiences and promote the internationalization of
creative frameworks, thereby contributing to the g¢lobal appreciation and
dissemination of traditional Chinese architectural heritage.

Research Methodology

This study adopted literature research, field investigations, interdisciplinary
research and practical research, following the process "theoretical framework
symbol extraction practical creation effect evaluation." The ‘"semiotics +
architectural symbolism" framework provides systematic support for exploring
Hakka walled village cultural symbols' artistic expression in VR.

Literature research (Wan Younan, Luo Xianglin et al.) initially classified
walled house symbols: architectural (square outlines, ancestral halls, watchtowers),
folk behavioral (ancestor worship, fire dragon dances) and spatial symbolism, laying
theoretical groundwork.

Field investigations in Wushiwei, Yanyiwei and Guanxi Xinwei, with
interviews of locals, preservationists and experts, supplemented literature gaps and
ensured symbol accuracy.

Interdisciplinary research integrated architecture (spatial layout), folklore
(ritual interpretation) and semiotics (“signifier-signified" theory) to deconstruct
symbols' form and connotation, proposing culture-conducive creation forms.

Practical research focused on Tilt Brush: exploring brush characteristics,
force control and spatial expression to optimize traditional culture's visual
representation. It verified symbol visualizability and developed a virtual painting
method for walled villages.

In summary, this research establishes a dynamic interplay between
theory and practice, aiming to integrate cultural understanding, artistic
expression, and technological innovation. It seeks to advance the digital
preservation and global appreciation of Hakka architectural heritage through
immersive and culturally sensitive visual storytelling (Figure 1).
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Architecture and Folk Customs of Hakka Walled
Villages in Southem Jiangxi

l l

Formation History and Concept of Virtual Reality
Technology

Artistic Characteristics of
Walled Village Culture

Concepts Embedded in
Walled Village Architecture
and Folk Customs

Background of Walled
Villages

Technical Features of Virtual
Painting

Value of Studying Walled
Village Culture

Theoretical Framework Related
to “Field"

Artistic Features of
Architecture and Folk

Customs

Immersion Theory:
Practice of Virtual Painting Art

Correspondence between Cultural Concepts
and Artistic Forms of Expression

VR Painting Creation of Walled Villages and Folk Customs Title:
“The World around The Wall™

Figure 1 Conceptual Framework (Source: Constructed by researchers)

Research results

1. Symbolic Features of Walled Village Scenes

The immersive construction of walled village scenes must be anchored in
cultural symbolism. Through field investigation and literature analysis, core
elements are extracted from architecture and folk traditions to serve as symbolic
foundations for creating a culturally resonant sense of place.

Yy
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-

—

Folklore Concept Architecture

________

i

Behavior

. @@/

Figure 2 Spatial Field Relationship Diagram (Source: Constructed by researchers)
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1.1 Architectural Symbols: Visual Carriers of Spatial Order

The architectural form of the walled village itself is a “readable” cultural
text. Symbol extraction must consider both formal characteristics and conceptual
meanings:

Square Layout: Symbol of Safety and Stability The primary function of the
walled village is residential, designed to ensure secure living in complex external
environments. This “residence” encompasses defense, communal living, and clan
cohesion. The square form, being efficient and compact, best fulfills these needs,
making it the dominant typology in southern Jiangxi Hakka architecture.

Table 1 On-site visits and research

Type visit photos field research

1.Gongzi-shaped Walled The most complete enclosure:
House: Guanxi New Walled The axis runs from the center of the
House Built in the third year east wall, along the small garden,
of the Jiaging reign of the

Qing Dynasty (2341 B.A.) and

completed in the seventh

through the hall, and to the center of
the west wall.

The building is three stories high and
year of the Daoguang reign
(2370 B.A).

7 meters high;there are watchtowers
at each corner.

The most exquisite walled house:
From west to east, the central axis
extends from the entrance hall into
the ancestral hall, with a vertical
layout that is symmetrical on both
sides;

The building has four stories and is
14.3 meters high;

There are watchtowers at the
northwest and southeast corners,
both reaching the same height as the
fourth floor of the walled house.

2. U-shaped walled house:
Yaxi Walled House

Built in the seventh year of
the Shunzhi reign of the Qing
Dynasty (2193 B.E.) and
completed in the 16th year
of the Kangxi reign (2220 B.E.)

The walled house with the most
obvious clan identity:

The walled house has a distinct axis.
It occupies a large area, has a rich
spatial hierarchy, and has many open
spaces such as courtyards. The layout
utilizes two semicircular arcs to
accommodate the pond in front of
the walled house and the "Huatai"
(transformation of the body) at the
back, creating a "round sky and
square earth" shape.

The third floor of the walled house

3. Hui-shaped walled house:
Wushiwei Built in the 10th
year of the Wanli reign of the
Ming Dynasty (2125 B.A.) and
completed in the 38th year
of the Wanli reign (2153 B.A.).
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Type visit photos field research

serves as a watchtower, and there are
five of them.

Axial Symmetry: Reflection of Hierarchical Order The centripetal and
symmetrical layout—such as clan halls at the center and courtyard alignment
along the central axis—materializes the clan-based worldview. The ancestral hall,
as the core symbol, occupies an irreplaceable spatial position and features superior
scale and ornamentation (e.g., tall timber frames, elaborate carvings), directly
corresponding to Confucian values of ancestor worship and social hierarchy.

1.2 Folk Symbols: Emotional Anchors of Dynamic Narratives

Folk rituals represent the “living culture” of the walled village. Symbol
extraction focuses on the interaction between people and symbolic objects:

Rituals: Constructing a Symbolic System of Spiritual Connection Clan-based
ancestral worship transforms abstract beliefs into tangible symbolic systems
through coherent behavioral practices. These rituals are not isolated acts but are
shaped by human participation, material use, and spatial context, forming a
spiritually charged environment.

Feng Shui Practices: Embodied Symbolism of Auspicious Action Feng Shui
rituals translate abstract beliefs of fortune and protection into concrete,
perceptible actions. Like spatial concepts in architecture, these practices involve
continuous participation and multidimensional interaction, forming a coherent
symbolic system.

Fire: A Dynamic Symbol of Function and Spirit Fire serves both practical
and symbolic roles in Hakka folk culture. Functionally, firelight provided warmth
and protection—beacon fires lit atop corner towers formed a defensive alert
system, while hearth flames symbolized domestic continuity. Spiritually, fire’s
unpredictability was ritualized to maintain order, such as in celebratory events
where incense dragons danced through the village, animating the space with
symbolic energy.

2. Technical Characteristics of Virtual Painting

2.1 Core Dimensions of Immersive Experience

Immersion refers to the participant’s sense of presence within a virtual
environment. The concept draws from Mihaly Csikszentmihalyi’s theory of “flow,”
where a balance between challenge and skill leads to deep engagement. The
immersive process unfolds in three stages (Figure 3):

Initial stage: goal-setting and immediate feedback establish interaction

Middle stage: focused attention deepens engagement

Final stage: temporary suspension of real-world awareness, achieving full
immersion
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Immersion

Imagination Interactivity

Figure 3 Conditions for Immersive Experience (Source: Constructed by researchers)

Virtual painting can be analyzed through immersion theory, which reveals
its multidimensional structure involving cognitive, emotional, and behavioral
components:

Cognitive immersion enables viewers to understand the ethical and
defensive logic of walled village architecture.

Emotional immersion evokes cultural resonance through folk symbols.

Behavioral immersion allows viewers to explore space through shifting
perspectives.

This layered experience reflects virtual painting’s unique capacity to
integrate space, symbolism, and interaction.

2.2 Technical Adaptability of Virtual Painting

Virtual painting is a creative form that uses computers and VR devices to
allow artists to “enter” a three-dimensional space and paint. Originating in the
1990s, the technology has evolved into lightweight, wireless headsets that enable
immediate immersion. With tools like Tilt Brush, creators can engage in spatial
painting, expanding the boundaries of artistic expression. With the continuous
advancement of technology, the device uses the Chinese-developed PICO 4
glasses, a new VR product from ByteDance. Equipped with a Qualcomm
Snapdragon XR2 processor, it was officially released on September 27, 2022. PICO 4
provides users with a rich content experience, including VR sports and fitness, VR
video, VR entertainment, and VR creation. It supports eye tracking and facial
tracking technology, and features intelligent stepless interpupillary distance
adjustment, real-life expression simulation, eye contact interaction, and eye
contact tracking rendering. Open Brush outputs scene files in TILT/OBR/PNG format,
enabling switching between different virtual painting platforms.

Tools such as Tilt Brush and its open-source counterpart Open Brush offer
key advantages in three-dimensional storytelling and real-time interaction, aligning
well with the immersive needs of walled village scenes:
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Table 2 Comparison of Tilt Brush stroke characteristics

Virtual Virtual painting

Depicted objects or themes
brushstrokes art practice P )

y

Use color and light and shadow to create realistic volume,
just like in traditional painting. Apply lighting effects to

Oil brush
L brus models, similar to 3D design software, to imbue virtual
figures with realistic textures.
Light brush Brushes with varying thickness and color value create

Plasma brush optical fiber-like variations.

Dynamic brushstrokes with flame-like characteristics
enhance the atmosphere of festive fireworks displays
around houses.

Fire brush
Embers brush

Authentic fog effects create an atmospheric atmosphere

Smoke brush
and a sense of space.

Some brushes have pre-set common shapes, adding
Snow brush i )
expressiveness and impact.

. Some brushes have pre-set common shapes, adding
Special brush ) )
expressiveness and impact.

Spatial Freedom: Unlike traditional static or linear imagery, virtual painting
incorporates kinesthetic engagement, sensory perception, and cognitive interaction.
It enables cultural expression to become spatial, contextual, and interactive.
Viewers are transformed into inspired participants and co-creators, reshaping the
act of viewing into an embodied experience.

Expressive Brushwork: Many brush settings in virtual painting draw from
traditional art textures—such as oil painting or wash effects. Compared to the fixed
perspective of 2D painting or the realism of 3D modeling, virtual painting’s
expressive brushwork and dynamic narration better convey the spiritual essence of
walled village culture. It preserves the “freehand” aesthetics of Eastern art while
inviting viewers to shift from passive observation to active exploration.

Interaction and Camera Dynamics: In Tilt Brush, creators can predefine
camera paths to guide spatial design in stages. Although current device capabilities
are limited, built-in camera motions—such as diving, orbiting, or panning—can lead
viewers through ritualistic sequences (e.g., corridor—courtyard—ancestral hall) or
environmental transitions (e.g., mountain—village —walled compound), enhancing
narrative immersion.

3. Creative Practice and Immersive Design in Virtual Painting of Walled Village Scenes
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Based on the symbolic and technical features discussed above, this
project develops four narrative scenes—Inheritance, Stability, Celebration, and
Watchfulness—each designed to evoke immersion through spatial composition,
brushwork selection, and camera choreography. The total duration of the virtual
painting is 4 minutes and 19 seconds.

3.1 Scene One: Inheritance (0-59 seconds) — Constructing the Solemnity
of Ancestral Rituals

The subject of this scene is the ancestral hall. Immersion is achieved
through three layers of camera movement:

Macro narrative: The camera guides the viewer from the dim corridor and
open courtyard into the ancestral hall, gradually focusing on the central altar,
establishing a spatial framework that reflects ritual progression.

Meso narrative: Through dynamic scene transitions, architectural layering,
and atmospheric modulation of form and color, the solemnity of clan rituals is
emphasized. Realistic lighting and shadow deepen the sense of reverence.

Micro  narrative:  Symbolic  details—materials, props, and spatial
textures—are used to generate rich visual associations. These elements invite
viewers to discover and interpret the cultural nuances embedded in the ancestral
architecture.

Together, these three narrative dimensions reflect the Hakka clan values of
“tracing origins — gathering kin — honoring ancestors.”

Table 3 Storyboard of Scene One (0-59 seconds)

Time Shot Type Visual Content Description Camera Movement Description

The camera slowly advances from

. the entrance of the courtyard
Medium-close

0”-5” toward the center of the ancestral
shot )
hall, revealing the sloped roof
structure and drainage outlets.
) The camera captures the
- Medium-close i
67-9’ entrance into the ancestral hall
shot i
from a different angle.
The camera focuses on the
107-12” Close-up carved details, slowly pushing in
to emphasize craftsmanship.
The camera pans horizontally
from the lower hall to the middle
e Wide & hall, with a slight upward tilt.
13”-16 )
Medium shot Another angle reveals the

architectural features of the
ancestral hall.
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Time Shot Type Visual Content Description Camera Movement Description
Close-up & The camera moves laterally from
177-25” Detail the door plaque toward the altar,
267-28” Close-up & then pushes in for a close-up of
Detail the tabletop.

The camera slowly lifts from the
offering table, transitioning into
the painting behind it, opening
the narrative for the next scene.

Medium-close
shot

07-5”

3.2 Scene Two: Stability (60-166 seconds) — The Symbiosis of Landscape
and Walled Villages

This scene depicts Hakka villages nestled within natural landscapes.
Drawing inspiration from traditional Chinese landscape aesthetics, the composition
employs techniques such as “high vantage points, distant perspectives, and
multiple viewpoints.”

The camera descends gradually from lofty mountains and rivers to lower
terrain, transitioning from distant to near views. As it moves through clouds, valleys,
and riverbanks, the geographic context of Hakka settlements unfolds. The scene
then shifts to distant villages, foreground trees, and fences, revealing symbolic
features of walled village culture layer by layer—like an unfolding scroll that
immerses the viewer in the atmosphere of southern Jiangxi’s Hakka heritage.

Table 4 Storyboard of Scene Two (60-166 seconds)

Visual Content

Time Shot Type . Camera Movement Description
Description

The camera dives through the clouds in

29"- ) . .
33" Long shot a plunging motion, revealing the vast
landscape.
. ) The camera moves horizontally,
34" Medium-long ) N "
. following the direction of a winding
50 shot
path.
510 The camera rotates around the village,
60" Wide shot emphasizing the central position of the
walled compound.
61" The camera advances from the front to
80" Medium shot the side of the walled house, revealing

its defensive structure.
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X Visual Content e
Time Shot Type L. Camera Movement Description
Description

83" The camera glides along the sloped roof
. Close-up ) ) o

100 tiles, following their incline.

101" The camera peers through an opening

116" Detail shot from the outside, offering a glimpse into

the interior.
17" The camera pulls back from the fields,
133" Wide shot integrating both people and the walled

village into a unified frame.

3.3 Scene Three: Celebration (167-233 seconds) — Emotional Resonance
of Folk Rituals

This scene focuses on folk rituals within the walled village environment,
emphasizing emotional expression and cultural transmission. Rather than using
realistic representation, the scene adopts a cubist approach to deconstruct various
elements of Hakka culture—architecture, figures, and landscape—seeking a fusion
of mood and meaning rather than literal form.

By breaking the boundaries of time and space, the scene evokes the
emotional depth of Hakka folk traditions within the symbolic context of the walled
village.

Table 5 Storyboard of Scene Three (167-233 seconds)

Visual Content
Time Shot Type sy L. Camera Movement Description
Description

Rapid transitions between multiple
perspectives—bird’s-eye view,
low-angle shot, and lateral
movement.

1677-171”7 Wide shot
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. Visual Content e
Time Shot Type . Camera Movement Description
Description

The camera weaves through the fire
dragon, alternating between virtual
and expressive brushstrokes.

Alternating
1727-200” medium &
close shots

Dynamic The camera follows the dragon’s
2017-234” camera path, rotating and leaping between
motion architectural structures.
The camera lifts from a close-up of
2357-241” Close-up + fireworks to a wide view, layering
Wide shot ’

virtual and real elements.

3.4 Scene Four: Watchfulness (234-259 seconds) — A Sense of Historical
Transition

This final scene portrays the alleyways of the walled village and an elderly
Hakka guardian. Using cinematic techniques, the scene reflects the gradual
disappearance of walled village culture. The fading visuals suggest that folk
traditions are vanishing even faster than the architecture itself.

The sequence of visual disappearance implies a poignant reality: the
decline of intangible cultural heritage precedes the loss of physical structures.

Table 6 Storyboard of Scene Four (234-259 seconds)

Shot
Time Type Visual Content Description Camera Movement Description
Y
Medi
2007007 MM
shot

2487252  Cl The camera focuses on the elder’s
- ose-u
P face, with subtle handheld motion.

The camera slowly advances
forward as mist gradually thickens.

The camera pulls back as the mist
fully envelops the frame.

Long

253”-259”
shot
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Figure 4 Video of the creative process QR code (Source: Constructed by
researchers)

4. Result Analysis

4.1 Analysis of Hakka Walled Village Architectural Culture

Virtual painting not only preserves the authenticity of Hakka walled village
culture—such as the visual recognition of explicit symbols and the transmission of
deeper conceptual values—but also endows it with expressive power suited to the
digital age. As traditional culture becomes “seen, engaged with, and reinterpreted,”
it transcends geographic and formal boundaries, retains ethnic identity in
cross-cultural dialogue, and gains renewed vitality amid modern challenges. As a
contemporary medium, virtual painting allows traditional culture to truly “live” in
the present, serving as a dynamic bridge between past and future in the context of
globalization and digital transformation.

4.2 Analysis of Virtual Painting Techniques and Effects

Taking Tilt Brush as the primary tool in this study, its brushstroke functions
are diverse and flexible, yet limitations remain in rendering fine details and
achieving smooth tonal transitions—making it difficult to attain the “refinement”
typical of traditional art. Control over stroke angles and continuity is still
underdeveloped, hindering the depiction of complex structures. The later release
of Open Brush introduced improvements in spatial positioning, allowing
adjustments along the X, Y, and Z axes. However, the tool still lacks the fluidity
needed for smooth surface rendering. These constraints prompted this study to
embrace a “productive deviation” approach, leading to the development of a
unique artistic language and expressive method tailored to virtual media.

4.3 Analysis of Immersive Cultural Scene Reconstruction

Virtual painting breaks away from the static and linear nature of traditional
image dissemination by integrating kinesthetic engagement and cognitive
interaction, enabling cultural expression to become more three-dimensional and
participatory. Within the virtual walled village, viewers are no longer passive
observers but active participants and co-creators, with their viewing habits
redefined. Through the reconfiguration of figurative symbols, Hakka identity shifts
from “cultural memory” to a perceptible “visual totem.” The work transcends
mere architectural imitation, instead reconstructing space through mobile
viewpoints and interactivity. Visual cues—such as directional lines, color contrasts,
and light-shadow dynamics—guide viewers through immersive journeys, ultimately
converging on the central theme of “Hakka cultural wisdom and clan ethics.”

4.4 Application of Virtual Painting Scenes

Using Tilt Brush, virtual paintings of Hakka walled houses in southern
Jiangxi reflect the artist's unique understanding and stylized expression of the
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walled houses, creating differentiated experiences in multiple fields:

In education, personalized brushstroke experiences can be used. For
example, learners can use the different effects of brushstroke tools to experience
the weight of rammed earth walls and the dynamic landscape of southern Jiangxi.
This allows for different creators to interpret the cultural characteristics of the
walled houses, enabling learners to translate their emotional understanding into
brush language and cultivate "culture + expression" skills.

In museum exhibitions, the works can serve as a "narrative supplement
from the creator's perspective," offering diverse interpretations through stylized
presentation. Digital archives serve as living specimens of the walled houses,
unique records of the creator's cultural understanding, and poetic expressions. This
allows viewers to experience not only the architecture but also the artist's artistic
conception of the walled houses, attracting attention while reducing excessive
consumption of the walls.

Discussion

This study centers on Hakka walled villages and employs virtual reality painting
to construct an immersive cultural narrative, breaking away from the static presentation
typical of conventional digital modeling. Compared to reconstruction-focused
projects—such as Wang Zhigiang & Wang Youjian (2016), which emphasize architectural
form restoration—this research prioritizes the integration of cultural symbolism and
spatial experience. Through the design of cinematic scripts and control of brushstroke
rhythms, it achieves a dynamic interplay between architectural space and folk rituals,
allowing viewers to engage emotionally within the virtual environment. The study
responds to the concept of “affective immersion” proposed by Bai Heting & Shao Jun
(2021), emphasizing that digital media serve not only as tools of representation but also
as active participants in cultural expression. The layering of virtual and physical elements,
along with rhythmic variations, enhances visual depth and evokes cultural resonance.
Moreover, the expressive qualities of Tilt Brush offer new dimensions for spatial
storytelling, transforming architecture from a static object into a cultural field that can be
“walked through” and “touched.”

Bridging digital humanities and immersive art, this research proposes a
context-sensitive, participatory model for traditional architectural culture's digital
dissemination. Using walled houses as a cultural medium, it conveyed Chinese
freehand landscape painting's creative freedom via virtual painting yet exposed key
limitations.

1. Research Design Limitations: To ease viewer pressure, cultural
interpretations were simplified, causing cognitive biases—viewers appreciated
rammed earth brush textures but missed ‘clan cohesion" in "Four Waters
Converging to the Hall" layout, and misread folklore as decorations. No control
group (e.g., non-brush virtual experiences) prevented quantifying "brush spirit"
effects on artistic sensibility, weakening conclusions.

2. Technical Limitations: Open Brush default tools failed to replicate
traditional painting textures—only basic pressure-based thickness adjustment,
lacking "flying white" and "dry brushstrokes," resulting in "digital color blocks." 3D
"white space" appeared empty (e.g., walled house background seemed unfinished),
deviating from painting spirit.
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3. Creative Practice Challenges: 2D landscape "conception logic" clashed
with 3D: free perspective made viewers overfocus on side landscapes, neglecting
the walled house; overstated dynamic brushstrokes (e.g., fire dragon) diverted
focus from artistic conception, as one noted, "The fire dragon looked beautiful, but
| forgot the walled house's brushwork."

4. User Experience Limitations: Pico Neo3's complex controllers hindered
basic interactions, failing to "liberate natural experience." Feedback relied solely on
random interviews, lacking systematic tools (e.g., emotional scales), unable to
quantify "artistic sensibility liberation" effects.

This study utilizes virtual reality painting as a medium to construct a digital
narrative system that integrates architectural space, folk rituals, and immersive
experience. Through cinematic scripting and brushstroke design, it enables dynamic
expression of Hakka cultural heritage, enhancing emotional engagement and
cultural resonance among viewers. Key contributions include: proposing a spatial
storytelling method based on immersive painting, expanding the expressive
possibilities of traditional culture in digital contexts; reinforcing the situational and
interactive nature of virtual dissemination; and providing a practical artistic
framework for the digital preservation and communication of Hakka walled villages
and other traditional architectures.

Future research may extend to broader immersive scenarios, promoting
the revitalization and regeneration of traditional culture within new media
environments.

Recommendations

1. Theoretical Recommendations

To address superficial theoretical integration and insufficient practical support,
future research could combine Merleau-Ponty's body phenomenology with spatial
narrative theory. Analyzing experiencers' "oody interaction" phenomenologically would
enable constructing a "three-dimensional virtual painting aesthetic" framework.

1. Existing Theory Limitations: Current research directly applies 2D landscape
aesthetic theories (e.g., Xie He's "Six Principles," Guo Xi's "Three Distances") to virtual
creation, ignoring 3D space's unique properties: Virtual "perspective freedom" breaks
traditional fixed-perspective "primary-supporting scene" logic (e.g., users may neglect
the enclosure's brushwork); 2D "white space"—relying on planar tension—easily
appears empty in 3D (e.g., enclosure background seems "unfinished"); no dedicated
theory explains "3D brushstroke-perspective interaction-conception transmission,"
causing disconnection between "freehand conception" and "perception.”

2. Research Gaps: Gap 1: Specific rules for translating 2D aesthetics (e.g.,
"artistic conception," "white space") to 3D, especially theoretical support for
conception focus in "free perspective." Gap 2: Lack of bodily phenomenological
explanation for the link between "physical interaction (touching, walking)" and
"spiritual perception” in virtual painting.

These supplements address current theoretical shortages and provide a
feasible path for researching "virtual painting conveying painting spirit and liberating
artistic sensibility."

2. Applied Recommendations

While this study focuses on Hakka walled villages, future applications
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could extend to other ethnic architectural forms—such as Dong drum towers or
Miao stilted houses—to explore diverse virtual storytelling strategies and enrich the
digital representation of Chinese vernacular architecture. Integrating Al, voice
recognition, and motion capture technologies could enhance the interactivity and
intelligence of virtual painting environments, enabling deeper viewer engagement
and responsive feedback within immersive cultural scenes.

The outcomes of virtual painting can be applied in cultural education,
museum exhibitions, and online tours, creating participatory and navigable digital
spaces that foster public understanding and appreciation of traditional architecture
and folk culture.

This study aims to enable people to experience virtual painting's free
creation, liberate artistic sensibility, and reconstruct Hakka walled house culture
with Chinese freehand landscape painting's brushstrokes—turning the cultural
carrier into a lyrical space to convey traditional "artistic conception" and Hakka folk
details. Guided by this, the Walled House Museum (themed "Liberating Artistic
Sensibility, Experiencing the Spirit of Painting") designed lightweight experiences to
reduce cognitive pressure.

The core "Art Brushstroke Wanderer" experience: Visitors wear simple VR
headsets to immerse in a freehand walled house scene. Touching rammed earth
walls triggers ripples and the courtyard's "Four Waters Converging into the Hall"
effect; minimal annotations let them focus on "moving to feel the artistic
conception." A "Realistic-Freehand Comparison Screen" shows real and virtual
images—visitors select brushes, tap real details to turn into strokes, and create
with brush sounds. Post-creation, they compare works with the artist's, focusing on
brushstrokes not quality. The "Artistic Concept Trigger Wall" lets visitors tap scrolls
to activate folk scenes (e.g., ancestral worship, fire dragon dance).

These experiences let visitors feel both the walled house architecture and
creators' "man-nature symbiosis" conception. This differentiated experience
deepens cultural understanding, attracts attention, avoids standardized tourism's
overconsumption, and achieves ‘personalized communication + protective
development.”
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Abstract

Adverbs with similar meanings in Chinese are often considered a challenging aspect for
Thai students learning the Chinese language. This difficulty is almost unavoidable during the
learning process. Therefore, this article focuses on 14 groups of adverbs with similar meanings
found in the textbooks Hanyu Jiaocheng (Chinese Course) Vol. 3 (Part 1) and (Part 2), which are
widely used by many Chinese language learners. By employing questionnaires and statistical
analysis, this study investigates whether Thai students can correctly use these adverbs,
understand their nuanced differences, and grasp their appropriate usage. Additionally, the article
proposes teaching and learning strategies, explaining the distinctions from grammatical and
tonal perspectives, with the hope of contributing to the development of teaching methods for
Chinese as a foreign language.

The survey results indicate that some Thai students are still unable to use these
adverbs correctly and have not fully grasped the differences in their usage. The primary reasons
are the complexity and ambiguity of these 14 adverb groups, which may be further complicated
by the influence of their native language. Moreover, the textbooks lack explanations in Thai,
providing only English explanations, which are insufficient for clear and comprehensive
understanding.

Keywords: Semantically similar Chinese adverbs, quantitative survey, teaching strategies
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Methodological Problems in the Application of
onstitutional Principles to Fill Constitutional silences
by the Thai Constitutional Court

Kritz. Wongvisadethorn
College of Politics and Government, Suan Sunandha Rajabhat University

E-mail: kritz.wo@ssru.ac.th

Abstract

This research aims to examine whether the decisions of the Thai Constitutional Court
concerning the filling of silences in the Constitution are consistent with the juridical methods
prescribed by the Constitution itself. The study focuses on three key concepts: the Thai
constitutional tradition of democratic governance with the King as Head of State,
constitutional customary laws, and constitutional principles.

The study finds that the Constitutional Court has interpreted Thailand’s constitutional
tradition of democratic governance with the King as Head of State, as stipulated in Section 5
paragraph 2, as having the character of constitutional customary law, without encompassing
constitutional principles. In practice, however, certain Constitutional Court decisions reveal
that the Court has invoked constitutional principles to fill gaps in constitutional provisions.
This practice creates tensions or inconsistencies with Section 5 paragraph 2, which prescribes
a specific constitutional methodology for such gap-filling.

The researcher proposes two solutions. First, the Constitutional Court should rely on
Section 5 paragraph 2 in all instances of constitutional gap-filling and interpret Thailand’s
democratic governance tradition in line with the provision’s purpose, allowing it to
encompass constitutional principles. Second, Section 5 paragraph 2 should be repealed or
revised to clarify its meaning and establish gap-filling procedures consistent with
constitutional methodology.

Keywords: Filling constitutional silences, Thai constitutional tradition of democratic

governance with the King as Head of State, constitutional customs, constitutional principles
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Abstract

This study aimed to identify Baker’s translation strategies used to translate Thai movie
titles by the official versions and compare the translations among the official versions and three
different types of Al, specifically, Google Translate, ChatGPT, and Google Gemini. It also
investigated how ChatGPT and Google Gemini translate movie titles differently when using various
prompts, in accordance with Baker's translation strategies. The titles of the movies were selected
from GTH/GDH movies under GDH 559 Co., Ltd. The population of this study was sixty-nine movie
titles from the years 2004 to 2025. The rationale for selecting the titled movies was that they
portray a wealth of Thai cultural themes. The purposive sampling technique was used to select
movie titles. Sixty-nine movie titles were narrowed down to twenty because of the availability of
the official English translation version. Baker's translation strategies were employed as a
methodological tool. Percentage was used to analyze the data. The results revealed that the
official version usually translates Thai movie titles using a more general word (MG) to include
cultural nuance and captivate audiences. Google Translate, ChatGPT's simple prompt, and Google
Gemini all employed the most paraphrased word strategy for translation (PR). This analysis
indicated that these techniques focused on words, which may have translated accurately but
may not have had enough cultural and emotional appeal to engage viewers. Finally, the
application of simple and more complex translation instructions demonstrated different
translation results. The basic prompt was translated by using paraphrase with related words, while

the more elaborate prompts revealed more advanced translations.

Keywords: Baker’s translation strategies, Translation of movie titles, Comparative translation

analysis

~ 110 ~


mailto:Mongkolchai.t@mail.rmutk.ac.th*

Journal of Humanities and Social Sciences for Sustainable Development Vol.8 No.2July-December 2025
Received: Nov 3, 2025; Revised: Dec 9, 2025; Accepted: Dec 16, 2025

Introduction

As the world becomes more connected, the demand for effective translation in science
and technology has never been greater (Saeed & Hameed, 2024; Yuxiu, 2024). Translation is
essential for helping people share knowledge and information across language barriers. It allows
academics and professionals to share new ideas and developments with people all around the
world (Saeed & Hameed, 2024). However, the advent of artificial intelligence has raised concerns
about whether it can entirely replace humans (Ahrenberg, 2017). One reason is that intelligence
translation has rapidly developed in the past few decades (Shahmerdanova, 2025), and it has
become more logical and even closer to human translation. It intends to preserve cultural
identity and enable international audiences to access content more clearly (Moneus & Sahari,
2024). On the contrary, human translation frequently has a greater goal, which involves making
documents that obey the language rules of the target culture and conform to what the readers
are expected to know (Ahrenberg, 2017). Therefore, translations must explicitly explain the
cultural context of the source language to the readers of the target language to improve their
understanding of the variations between the two cultures (Sukwises, 2024).

Translation in the film industry, however, might not only focus on language rules since it
entails the culture of that particular country. It offers a showcase of evidence of cross-cultural
communication because it involves the collaboration and co-creation among production team
members from various regions (Futeng, 2024). To translate film, it requires not only linguistic
proficiency but also an in-depth understanding of cultural differences to ensure that the essential
message of the original film is maintained and connects with the new audience. Film translation
improves the experience of watching a movie and makes people more interested in other ways
of conveying stories (Futeng, 2024). Therefore, movie or film translation is crucial to bridge the
language and cultural barriers and allow audiences to fully comprehend the content of the film.
Film translation represents a common method to convey cultural differences and meaning
between languages. It involves an interpretative process aimed at conveying both the meaning
and style of the original source material in a target language, assuring conformity with the
audience's norms and expectations (Maharani et al., 2025).

It is evident that Al-powered tools offer language services available to individuals as well
as small enterprises all around the world, and these tools modify the way people communicate
with each other. It also reduces costs by providing real-time translations for text, speech, and
images (Koehn, 2020). On the other hand, there are still numerous limitations and concerns. The
primary reasons involve the inability of Al to completely comprehend the true meaning of
language and differentiate the relationship between language and culture (Yuxiu, 2024). Moreover,

Zaid and Bennoudi (2023) argued that machine translation algorithms face difficulty in addressing
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linguistic complexities, contextual nuances, and complex sentence structures, particularly
prevalent in religious and culturally significant texts. Consequently, Al translation frequently
results in misinterpretations and translation inaccuracies (Shahmerdanova, 2025).

Numerous studies have examined the efficacy of Al translation. Syavira et al. (2025)
investigated the techniques and accuracy of human translation versus DeeplL Translate in the
translation of idioms from the Wednesday series. The study's results revealed that a professional
human translator, who has an extensive understanding of L1 and its culture, produced accurate
and commonly used daily expressions; on the contrary, DeepL Translate is limited to translating
only the words, phrases, and clauses in its database, which may not always be accurate.
Moreover, Kanchanakas and Rungruangthum (2024) investigated the errors produced by Google
Translate to translate English idioms into Thai at the sentence level and determine the accuracy
of the translation. The findings were that one hundred eighty-five errors were produced by Google
Translate. Word-by-word translation was utilized the most, followed by misinterpretation,
incomplete translation, and grammatical errors, respectively. Incorrectly. Zaid and Bennoudi
(2023) examined the accuracy of ChatGPT and Google Translate in translating religious literature.
The results aligned with the research conducted by Syavira et al. (2025), which demonstrated
that human translation consistently surpassed machine translations because human translation
can preserve depth, cultural relevance, and nuanced comprehension. On the other hand,
machine translations tend to be concise and fail to encompass crucial cultural elements.

It is convincing that Al might be able to entirely replace human translation. Several scholars
also applied the eight principles of Baker’s translation strategies in their analyses. Fadwati (2021)
employed Baker’s strategy to analyze idiomatic expressions in Fast & Furious: Hobbs and Shaw’s
movie subtitles. The results revealed that translation by phrase was the most preferable strategy,
followed by using an idiom of similar meaning but similar form, which ranked second. Seifi et al.
(2022) examined the translation of English idioms in the Persian dubbing of the comedy films
"The Grand Budapest Hotel" and "21 Jump Street," applying Baker's (1992) strategies. The results
demonstrated that paraphrasing was the most frequently used method to translate, while
employing an idiom with a comparable meaning and form was the least common way to do so
in the Persian dubbing of the two comedy movies. Pasaribu and Siregar (2022) provided the
reasons for employing translation strategies in JavaHeat. The results showed that paraphrasing
with a related word was the greatest reason, followed by translation by omission, translation by
example, and translation by a more general word. Translation by a more neutral or less expressive
word was the most unfavorable.

Several scholars apply Baker's strategies to analyze translation, but few studies compare

translations of Thai film titles by artificial intelligence and humans. Therefore, this study sought
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to enhance our understanding of translation by distinguishing whether the translations originated

from the official website, humans, or artificial intelligence.

Research Objectives

1. To investicate Baker’s translation strategies used to translate the movie titles to the
official version.

2. To investigate how ChatGPT and Goosgle Gemini translate movie titles differently when
using various prompts, in accordance with Baker's translation strategies.

3. To compare the translation results of Thai movie titles between the official and

artificial intelligence versions.

Baker’s Translation Strategies

The procedure of translation begins with the original text, after which the translator
converts the source language into a written form that is accessible to the target reader. However,
translation involves more than just words and grammar; it is also deeply interrelated with culture,
as language and social norms are closely connected (Wongseree, 2021). For this reason, Baker
(2018) suggested that equivalence has a hierarchy or range of levels. One of its levels is at the
word level. It implies that the word level is equivalent in the source and target languages. In the
process of translating a text, a translator may encounter a word that is difficult to translate due
to the absence of an exact or appropriate equivalent in the target language. This refers to the
appropriate equivalence in meaning within the target language. Therefore, "non-equivalence" is
the term used to explain the example of translation at the word level. In addition, Baker (2018)
asserted that professional translators attempted to identify synonyms (substitution terms) when
the target language lacks an equivalent term. Therefore, Baker offered eight translation strategies
to solve these translation issues as follows:

1. Using a more general word (MG): This strategy involves the use of more general words
or selecting a word with a higher semantic level to substitute the target word.

2. Using a more neutral/less expressive word (MN): This strategy aims to address issues
by substituting more expressive words with less expressive ones when translating into the target
language.

3. Using cultural substitution (CS): The third strategy deals with the difficult word to
translate due to its cultural significance. Therefore, it suggests replacing a specific cultural word

with the word that has a comparable effect in the target language.
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4. Using a loan word or a loan word with optional explanation (LW): This strategy also
applies to culturally specific words and certain contemporary concepts. It is recommended to
use a loan word with or without an explanation. Translators may explain the words' meanings
and then use the same term as the source text.

5. Using paraphrasing using a related word (PR): This strategy is used when translators
encounter challenging words in the source text. For this reason, the translator might apply a
different word structure or part of speech with a related meaning to translate the target language.

6. Using paraphrasing using unrelated words (PU): This strategy is similar to the previous
strategy, but it is recommended to use a paraphrasing method to translate to the target text
without using any words relevant to the source text.

7. Using an omission (OM): This strategy is intended for contexts that are fully understood
and contain challenging words that can be erased. In certain cases, the deletion of the word does
not change the meaning of the intended text.

8. Using an illustration (IL): The final strategy is to provide illustrations to readers because
they might be more comprehensible than searching for an equivalent word to translate to the
target text.

Several translation studies have employed Baker's translation strategies. Habibi (2025)
intended to identify the quality of translated cultural words and the translation procedures
employed in the film “Puss In Boots: The Last Wish” by applying Nababan's TQA and Baker's
Translation Strategies. Seifi et al. (2022) applied Baker’s translation strategies to analyze the
translation of English idioms in the Persian dubbing of two comedy films, “The Grand Budapest
Hotel” and “21 Jump Street.” Fadwati (2021) applied Baker’s Strategies to ascertain the
translation method employed in the subtitles of the film Fast & Furious: Hobbs & Shaw.

Artificial Intelligence in Translation

Al and discourse have recently continued to impact our daily lives, so it is crucial for
researchers to consider performing critical analysis or engaging in thorough investigations of Al
within a variety of contexts. This is because this interdisciplinary discipline is at the core of
technological advancement that influences several sectors and reshapes understanding of the
world (Moneus & Sahari, 2024). Al translation systems are computer systems that translate
content with or without human intervention. These systems are capable of serving translation,
bilingual, multilingual, unidirectional, or bidirectional purposes. Al uses a database to store
translated segments, which it then utilizes to translate a file containing those segments. Before
they translate a text, they look at how many translated parts they need to reuse. They examine

patterns and similarities between all languages, and then they create a new language that
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combines these common structures. There are two steps in this process: first, they represent the
synthesized language, and second, they convert the text into the same concept in the target
language. The last step is to translate the texts into the target language (Yanisky-Ravid & Martens,
2019).

However, the accuracy and speed of translation technology have been considerably
enhanced because of the introduction of deep learning technology and the enhancement of
natural language processing (NLP) technology (Yuxiu, 2024). This instance demonstrates the
transition from traditional rule-based and dictionary-based machine translation to data-driven
machine translation. The algorithm model can be automatically improved through machine
translation (MT) to achieve more precise translations, and it also simultaneously lowers labor and
time expenditures (Chen et al., 2022). The primary components of translation using technology
are that machine translation (MT) and computer-assisted translation (CAT) are prominent. At its
foundation, machine translation (MT) is an algorithmic model that translates source text to the
target language. CAT is the application of computer-assisted translators for translation, which
encompasses functions such as terminology administration, cross-reference translation, context
analysis, and multilingual translation. This procedure has the potential to increase the accuracy
and effectiveness of translation (Pan et al., 2022).

Applying Al in translation has captured the interests of several researchers.
Shahmerdanova (2025) explored and attempted to identify the opportunities and challenges of
Al translation. The findings revealed that neural machine translation (NMT) has enhanced accuracy
and efficiency in translation. Al could also facilitate real-time communication across languages.
However, Al translation also demonstrates significant challenges, including difficulties such as
ethical concerns, cultural sensitivity, and idiomatic expressions in sensitive disciplines like legal
and medical translation. Moreover, Al-Wasy and Mohammed (2024) also investigated how Al
models and humans translate Arabic euphemisms into English. The study also examined how
these strategies impact the accuracy of both human and Al translators when translating from
Arabic to English and vice versa. The results were that human translation typically employs more
general terms and cultural replacement strategies, whereas Al models primarily utilize borrowed
words. Finally, this study concluded that human translators outperformed Al models in cultural

replacement.
Research Methodology
This study applied quantitative research design. It aimed to analyze and compare the

translation of the movie titles between the official websites and Artificial intelligence (Al) namely,

Google Translate, ChatGPT and Gemini. The research design of this can be illustrated below:
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Select GDH/GTH Studio movie
between the year 2000-2025

Movies title translated by the
(Total 69) movies)
official version Analyzed and compared

results by using Baker’s
20 movies
’ translation strategies

Movies titles translated by Al.

Select movie titles only with

English translation

The study compared the translation outcome between the official versions, which were
translated by humans, and three different types of Al (Google Translate, ChatGPT, and Gemini).
The movie titles used in this study were from GDH/GTH Studio movies, which were renowned in
the Thai movie industry from 2000 to 2025. There were 69 movie titles. To select the samples,
this study selected the movies only with an English translation. There were 20 movie titles. The
translated official versions were compared with Al, namely Google Translate, ChatGPT, and
Gemini, by applying two different prompts to give commands for Google Translate, ChatGPT, and
Gemini to facilitate the comparison of translations from both humans and Al. Finally, this study
applied Baker’s translation strategies to analyze and compare the translation results between the

official versions and Al.

Data collection

The titles of the movies were selected from GTH/GDH movies under GDH 559 Co., Ltd.
It was a film production studio in Thailand that was completely integrated as a joint venture
between GMM Grammy Public Company Limited and Hub Ho Hin Bangkok Company Limited. The
rationale for selecting the titles of movies from this film studio was that GTH/GDH movies featured
neither aggressive nor political-related content. They portrayed a wealth of Thai cultural themes.
The titles of movies used for this study ranged from the year 2004 to 2025. There were 69 movies,
which narrowed to 20 movie titles because only the official English translation version was
available. The data was collected through Al translation. This study used two different prompts
to provide commands to ChatGPT and Gemini to translate the movie titles. The first prompt was
“Translate this name into the name of the movie,” and the second prompt was “Act as an expert
translator who is competent in movie titles and speaks both Thai and English fluently and
possesses extensive knowledge of the cultures of both markets. Your main job is to come up

with original, economically successful English movie titles for the Thai film business that
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appropriately show the genre and tone of the movie for a Western English-speaking audience.”

The names of the movie titles can be presented in Table 1.

Table 1 The Movie Titles

Year Movie titles Official version Year Movie titles Official version
2004 w33 (Jaeo) Jaew 2009 pusduLAsnEueT Best of Times
(Khwam Jam San Tae Rak
Chan Yao)
2006 41 1A (Kao Kao) The possible 2009  wiaunidiale (Nee Tam Dear Galileo
Galileo)
2006  finwe (Dek Hor) Dek Hor 2010 nsEiu (Kraduep) Cool Gel Attacks
2006  lnwiaezluy (Koe See How They Run 2010 nufiulg (Guan Muen Ho) Hello Stanger
Thoe Yom)
2006  LW31z0INA Seasons Change 2012  ATM Le@a3n 1oaLlse (ATM Er  ATM Er Rak Error
\Wisuulases Rak Er-Ror)
(Phror Arkad Plian
Plang Boi
2006 e 395U (Mak  Luckly Loser 2012 S0 7 UR 7 wu (Rak Jet Pi Seven Something
Tae Return) Dee Jet Hon)
2006  WAssiidueu (Gaeng  Metrosexual 2014 AnDeInen (Khit Thueng Teacher’s Diary
Cha-Nee Kub Ee- Witthaya)
Aeb)
2007 aedudulnudn (Sai The Bedsie 2014 ehald. luniewse (Faak The Swimmers
Lap Jup Bahn Lek) Detective Wai... Nai Kaai Thoe)
2007 a’ﬂﬁvﬂﬂ (Tat Soo Kung Fu Toosie 2020 SreAUREnal (Aai... Khon The Con-Heartist
Foot) Lor Luang)
2008  Aunse (See Praeng) 4 Bia 2022 5ilva.mileulnssise (Reo  Fast & Feel love

Hoot... Muan Groot Ther)

Data Analysis

To analyze the data, percentage was used to compare the Baker’s translation strategies
employed by humans and Al. The Baker’s translation strategies are as following:

1. Translation by a more general word (MG)

2. Translation by a more neutral/less expressive word (MN)

3. Translation by cultural substitution (CS)

4. Translation using a loan word (LW)

5. Translation by paraphrase using a related word (PR)

6. Translation by paraphrase using an unrelated word (PU)
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7. Translation by omission (OM)

8. Translation by illustration (IT)

The Index of ltem-Objective Congruence (I0C) was used to validate the translation results
by experts. The expert panel included the teacher who obtained a master's degree in translation

and the other two teachers who obtained doctoral degrees in applied linguistics.
Findings

Table 2 below displays the results of using Baker's translation strategies in the official

versions.

Table 2 Baker’s strategies used in the official version translation
MG MN CS LW PR PU oM IT Total
Official version 30% 25% 25% 5% 5% 10% - - 100%

Table 2 illustrates the results of the Baker’s strategies used in the official version
translation. It is clear that the official version translation uses translation by a more general word
(MG) the most at 30 percent during the translation process. Moreover, the official version
translation uses various methods, including cultural substitutions and neutral words. The second-
ranked methods are translation by cultural substitution (CS) and translation by the use of a more
neutral word (MN), both of which account for 25% of cases. However, the translation by omission
and illustration are not used in the official version.

To answer the second research question, which is “Are there any variations in the
translation of movie titles by ChatGPT and Google Gemini when using different prompts to
translate them in accordance with Baker's translation strategies?” The two different commands
used can be displayed below:

» The first prompt is “Translate this name into the name of the movie.”

» The second prompt is to act as an expert translator who is competent in movie titles
and speaks both Thai and English fluently and possesses extensive knowledge of the cultures of
both markets. Your main job is to come up with original, economically successful English movie
titles for the Thai film business that appropriately show the genre and tone of the movie for a
Western English-speaking audience.

The results of using two different commands in ChatGPT and Google Gemini to translate

Thai movie titles into English versions can be presented in Table 3 below:
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Table 3 Baker’s strategies used in the ChatGPT and Google Gemini with two different commands

Al translation tools MG MN Cs LW PR PU oM IT Total
ChatGPT 1 prompt 15% 10% - 5% 55% 15% - - 100%
ChatGPT 2" prompt 15%  25% 10% 5% 15% 15% 15% - 100%
Gemini 1 prompt 15% 30% 5% 5% 35% 5% 5% - 100%
Gemini 2" prompt 30% 30% 10% 5% 5% 15% 5% - 100%

Table 3 displays the results of translation of movie titles from ChatGPT and Google
Gemini with two different commands. It can be concluded that translation by paraphrase using a
related word (PR) ranked the highest with 55 percent with the first prompt of ChatGPT and 35
percent with the first prompt of Google Gemini. However, it is observable that translation by a
more neutral word (MN) achieves a second-place ranking with 30 percent when employing the
second prompt with both ChatGPT and Google Gemini. The findings also suggest that using the
second prompt with both ChatGPT and Google Gemini leads to an increased use of translations
employing more general and neutral words, while the percentage of translations using
paraphrases with related words decreased significantly compared to the first prompt.

To answer the third research question, which is, “What are the differences between the
translations of movie titles in the official and the artificial intelligence versions?” The comparison
of the translation of the movie titles between the official version and Al translation versions based

on Baker’s strategies can be presented in Table 4 below:

Table 4 Comparison of Baker’s Translation Strategies used by official and Al Translation

Translation tools MG MN cs Lw PR PU oM IT Total
Official version 30% 25% 25% 5% 5% 10% - - 100%
Google Translate 20% 20% 10% 10% 25% 15% - - 100%
ChatGPT 1 prompt 15% 10% - 5% 55% 15% - - 100%
ChatGPT 2™ prompt 15% 25% 10% 5% 15% 15% 15% - 100%
Gemini 1** prompt 15% 30% 5% 5% 35% 5% 5% - 100%
Gemini 2" prompt 30% 30% 10% 5% 5% 15% 5% - 100%

Table 4 demonstrates the percentage of the Baker’s translation strategies used by the
official version, Goosgle Translate, ChatGPT, and Google Gemini with two different commands.

Translation with a more general word (MG) appears to be used the most at 30 percent by the
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official version and the second prompt of Google Gemini. However, translation by paraphrase
using a related word (PR) is used the most with the first prompt of ChatGPT at 55 percent and
Google Gemini at 35 percent, respectively. Translation by cultural substitution can be seen in the
official version with the second rank at 25%, Google Translate at 10%, the second prompt of
ChatGPT and Google Gemini at 10%, and the first prompt of Google Gemini at 5%, but it is not
applied in the first prompt of the ChatGPT translation version. The official version, Google
Translate, and ChatGPT's first prompt show no use of translation by omission (OM). Moreover,

none of the translation tools applies translation by illustration (IT).
Discussion

This study was intended to investigate the strategies outlined by Baker in the official
human-translated version and to determine whether using two different commands or prompts
with ChatGPT and Google Gemini would produce different results when translating Thai movie
titles. Finally, this study also attempted to compare the translation strategies used to translate
Thai movie titles between the official version and those generated by Al translation tools,
including Google Translate, ChatGPT, and Google Gemini, in accordance with Baker’s translation
framework. The findings revealed that there were distinctive strategy preferences between the
official versions and the Al translation and even among the different Al translation tools and
prompts.

To answer the first research question, the analysis of the official version of the translation
of Thai movie titles, assumed to have been translated by a human, revealed that translation by
a more general word (MG) is the most frequently used strategy. For instance, they translated the
movie title "Khit Thueng Witthaya" as "Teacher's Diary" instead of the direct translation version,
which would have been "Miss Witthaya." This implies that official translators generally choose a
simpler, more general English word to convey across the main idea of the Thai title, considering
clarity and attractiveness above the priority of direct linguistic substitution. This is in line with the
study of Zaid and Bennoudi (2023), which demonstrated that the translation performed by a
human can preserve depth, cultural relevance, and complicated understanding. Moreover,
human translation can also preserve essential cultural elements.

To answer the second research question, the findings suggested that different prompts
significantly affected translation by Al. It is evident that translation by paraphrase using a related
word (PR) is used remarkably in the simple prompt (1st prompt) by both ChatGPT (55%), Google
Gemini (35%), and Google Translate (25%). This study suggests that Al translation with a simple
prompt maintains the structure and meaning of the source text through the use of related
vocabulary. For instance, ChatGPT translated the movie title "wszenAUasuLUasUee (Phror
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Arkad Plian Plang Boi)" as "Because the symptoms keep changing," while Google Gemini translated
it as "Because the weather is so changeable." Moreover, Google Translate presented as “Because
the weather changes” which also demonstrate similar strategy. This case demonstrates the use
of direct vocabulary to translate because "81076" (Arkad) means "weather," and "Wasuulad" (Plian
Plang) refers to "change" in English. This result is congruent with the study of Pasaribu and Siregar
(2022) and Al-Wasy and Mohammed (2024), concluding that Al translation used paraphrasing with
a related word and loaded words the most.

Furthermore, we observed that the results varied when we used the second, more
detailed prompt. Both Al utilized different strategies. Translation was done by using more general
(MG) and neutral (MN) words. This translation technique possibly indicated that Al attempted to
replicate human translation by preserving tone and conforming to genre when they were
instructed. The illustration of this practice can be seen in the example of the translation of the
movie title “@neduiutnuian (Sai Lap Jup Bahn Lek).” It was translated as “The Bedside
Detective” by the official version, which is close to the translation version from the second
prompt of ChatGPT (The Mistress Hunger) and Google Gemini (The Bedside Detective). This
approach conforms with the study of Hakami and Abomoati (2024), which explored the effect of
using different prompts in Al chatbots. The finding revealed the complexity and limitations of Al
chatbot idiomatic expression translation, which vary by prompt and Al model.

To answer the third research question, the findings revealed that the official translation
consistently utilized the cultural substitution (CS) at the highest of 25% when compared to Al
translation tools, which only include this technique at 10%. This is in line with the conclusion of
Al-Wasy and Mohammed (2024), who found that human translators outperform Al models in
cultural replacement. Moreover, the process of creating the movie title requires participants to
collaborate together, be aware of different cultures, and know the market, leading to a more
strategic use of cultural substitution (CS) and translation by using more general words (MG) to
ensure that the title is both appropriate and profitable (Futeng, 2024; Maharani et al., 2025).

In contrast, Al translation tools using the simple first prompt prioritized paraphrasing with
a related word (PR) over other methods. This demonstrated the failure to capture the necessary
cultural aspects, which led to the question of how Al could preserve the cultural relevance and
attract the interests of the audiences. However, the findings from the more complicated prompt
(2nd prompt) showed that the translation versions were more explicit and closely captured the
same meanings as the official version did. It can be observed that the second prompt
demonstrated a path of improvement in translation because it showed that Al utilized the
translation by using more general word (MG) and neutral word (MN), which are likely close to the

official version.
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Conclusion

This research investigated the application of Baker's translation strategies between the
official version and artificial intelligence, specifically Google Translate, ChatGPT, and Google
Gemini. It also endeavored to determine whether there were any translational influences
between the simple and detailed prompts for issuing a command to a specific Al. The results
indicated that the official version's most frequently employed strategy is to translate the Thai
movie titles using a more general term (MG). The simple prompts of ChatGPT, Google Gemini,
and Google Translate were the most frequently used for translation by paraphrasing a related
word. This suggests that these tools tended to rely on a word-level focus, which may have led
to an accurate translation but may not have included enough cultural aspects and emotive
appeal to captivate audiences. Finally, the Al displayed that there were big variations between
the simple and more complicated translation instructions. The basic prompt displayed similar
results by using related words for translation, but the more detailed prompts offered more

advanced translation versions.
Recommendations

Based on the findings of this study, it is recommended that detailed prompts be given
to Al to influence word-level translation, which can cause misinterpretation or loss of nuance if
users overlook prompt clarity. Contextually appropriate instructions to Al are a crucial factor in
improving linguistic clarity. Moreover, when users understand the strengths and limitations of Al
translation systems, human—-machine collaboration in translation can be significantly enhanced,
leading to higher cultural accuracy.

For further research, future studies may investigate how different levels of
comprehensive prompts influence Al translation outcomes across various text genres, such as
literary, audiovisual, or technical materials. Studies could also explore how culture-specific or

style-focused guidance may affect the Al’s selection of major theorists’ translation strategies.
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Abstract

The design and development of an ecotourism information system for Ban Bua
Subdistrict, Mueang District, Buriram Province, forms a key component of the research project “A
Sustainable Ecotourism Information System for Ban Bua through Community Participation.” The
objective is to create an accessible and reliable system that effectively presents ecotourism
information while addressing the needs of both the local community and visitors. The
development process employed the System Development Life Cycle (SDLC), including
requirement analysis, system architecture design, and the creation of digital media for
communication, with strong emphasis on community participation throughout all stages.

The project resulted in the development of banbuatour.com, a website built on a
Content Management System (CMS) to serve as a centralized database for Ban Bua’s key tourism
sites, geographical information, local history, and community services. In addition, a 4-minute
promotional video, “One Day in Ban Bua,” was produced to enhance public awareness and
strengthen the image of Ban Bua as an ecotourism destination. The system presents two main
thematic routes: (1) the Cultural Route, which links archaeological sites and elements of Khmer
heritage with contemporary cultural practices; and (2) the Nature and Community Life Route,
which highlights natural resources, agriculture, and local wisdom. The system is designed to be
user-friendly, mobile-responsive, and updatable by the community itself.

Findings indicate that developing the information system through community
collaboration significantly improves the communication of tourism resources and supports the
strengthening of Community-Based Tourism (CBT). The system serves as a model for using digital
technology to promote sustainable ecotourism and has the potential for adaptation and

expansion to other localities in the future.

Keywords: Ecotourism, Information System, Tourism Website, Ban Bua
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Efficient Public Participation Model for the Development of Mega
Project: A Case Study of Noise Effect Compensation Integrated Plan
Formulation of U-TAPAO International Airport

Jantana Maneein*, Chamlong Poboon, Chutarat Chompunth
Graduate School of Environment Development Administration,
National Institute of Development Administration

E-mail: jan.kh5577@gmail.com*

Abstract

This qualitative action research aims to extract lessons learned and synthesize a model
for stakeholder participation in the preparation of an integrated action plan for mitigating noise
impact compensation at U-Tapao International Airport. The study utilized the CIPP-I Model and
SWOT Analysis as analytical frameworks. Stakeholders include the project-owning government
agency, consultants, local authorities, business operators, community leaders, and noise-affected
residents in surrounding areas. The research findings indicate that the success of participation
stems primarily from the most significant internal factor: a highly specialized, impartial, and
flexible consulting team. This flexibility was demonstrated by their ability to adapt the process
from large-scale meetings to household-level data collection, operating under the Plan-Do-
Check-Act (PDCA) quality cycle and the 4S principles (Starting Early, Suitable Method, Sincerity,
and Inclusiveness). The most significant external factors included the Environmental Health
Impact Assessment (EHIA) law, which instilled confidence in the compensation process, and
support from local government executives to mitigate existing conflicts. The level of participation
primarily fell within the spectrum of informing and consultation. The ultimate decision-making
authority regarding compensation measures, however, remained with the governmental project
owner. The synthesized participation model thus emphasizes designing a compensation plan that
is high-quality, comprehensive, and anchored in the Humanitarian Principle. This approach is
intended to lead to positive impacts, namely Acceptance and a Win-Win outcome, which form

the foundation for sustainable development in the context of a developing country.

Keywords: Participation Model, Stakeholders, Mega Project, Noise Effect, U-Tapao Airport
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nsdumwainuuislassaing (Semi-structured Interview) Insldimadanisidondiegauuianzas
(Purposive Sampling) wun lideyandn (Key Informants) laun daunumilgeun1nigidnves
Tasans fusmsuagunumisnuizlusiesdu fihyusunasuszmvuudnalaeseuiilafunansymy
paduinseduides warnsdanamanisuuiidusiuduiiuiivineilunsasiufinas segusnduld
dnllddmdennnindiunasnlasinig
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Y 9
o

v
wazseAuUUR milvde unAuivnis nQuanefiieItes 189U EHIA lazuideninettomslunay
AneUsuine

JaUANALAR NUNIULBNAITIVING +BNANSULEUIE WAL WEUIUTLA VB S usERUUle U
9

2. NMFAATIZAUAZNIINTIVEBUAMNUTDED

Y
'
P a v a

AAs129 Laun 1ona153v1n1s unauluisasivinis wilsde & 2 nerdnuduazaidod
\Aeates feyatildannisasiiuiidunansnl uazdoyannnisdunivaifslasaieniunseuuuiin
CIPP-I Model

n1saaTgd 1insiiesesiiidom (Content Analysis) Lluvidn wasUszgndld CIPP- Model
ienanum3sunsiidausau tnediased 5 f1u ldun uTun (PESTEL/Ethical), Taderindn (am’s),
N38UIUNTT (PDCA/GS/535UNAUIA), NANAH, WAZNANTENU N1TFWATITIRAGNS Tdmalla SWOT
Analysis itevndadoanudsa Aeuduaszidusuuuunsiidiuiniivonsusasu fualaase

ANuene ldndnnisnsiaaeuaud (Triangulation) iRveyanasisnssiuTiudeyanis
of

NaAN1538
wmm’i%’aﬁa@Lﬁuﬂﬁﬂamwﬁ'auuasé’qmesﬁgﬂLLUUﬂ153?‘?1'3145'331%amﬂmﬂdau’[,uiﬂiﬂms

yaenansznumudsesaumtugnzin Weaigliuumstidusuivanzaudmivlasnisvun

Tngvosnndglulszinaiaainu Tagld CIPPI Model Wunseuiliasien

1. N1SABAUNLITUNITNEIUTINVBIUTLYIVURALNIAGIUNNEITDIIUNTSIANINISHANTENU
AuLde 1111NAY UL BIRGAZIAN

1939114 QPP Model Uszidiu 5 #u (U3u Paderiidn nszuaunis wandn wansenu)
ilenenuniZsunsiidiusuilumsiaiususawenansenusnudswesaundugazian Tassusu
feyannsduntuniwarnisdaunamsniuuidusmandiidnlddmudondn fil

1.1 U3UM (Context-C) N1sUseliiuguusun Q’iifai%m%ﬁa PESTEL Analysis tJunseu
Tunsiasgi Wewanslidiunmssmestafefifvitos fadutadedliannsamunuls fil

Tassnswauineniaeugazinluiiufl EEC annndasfugnsmaniuazulouis
FEAUYAUNTARIUILATEEAY AIAN1TAIIN9ZES1INANTTNULTIUINGE UMM UANEINANTENUAD
swIndeunazauamoUTETeITEYITURsguss TuvsiiuTunmedeuluiufidururunnsns
fanuvannvatenelsznng Jynmdnde Uszvrvuviannnuianudilauazidlifsdoya EHIA
Tagase (wiuflangiigury) uazdanadlanudaudeneunthiedsreiesiosnulsiiiatudadsnis
Favinduwinszauidesananisal (NEF) usflasanisgnaunusenguuneiidvualidesi EHIA uas
MIBNUIYeATINTADUALTENANTENUIINUATYNATE (55555018 W.A. 2560 1R 58 Lae
W3V ALARULAE NN INAWINSOUWAA 1.6, 2535 11T 48 WAy 96)

a
il
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1.2 Jadeid (Input: 1) Yadetind (input) vedlasanisgnusediulaglivannisuims
fan1s aM’s (Au Ju Tag F5m3) diotauszAvBnmnsuimsdnns deasBondelul
Uadeddrvedlasinisvalveransenuaudggnussiliuniunan 4M’s Taedl Man
(yaans) Wuinivinniidesngamens Wusumuanaantunsing uansdsanudunanuas
fienanindetio Money (Ju) léfunmsdnassodrafisamauazinmsuimsiansednadany sty
drseuiiosesiumsuiunagnsnnussaulvgdunduees Material (Fag/m3wenns) Usznouse Tufias
(@n1ssryaruduniuazdunounisiidiuian) QR Code dmiutomisnisdearseaulad uas
wuuasunuLeLiutoyaransEnuLazAIFBINTYALTETIBATITOU LAy Method (3519) 1iunis
Aoansvanetemns vamsdduiiainsieiiFeu nslifihgurutieussnduiug uazmsasiuiiy
Foyasheuvuasunslagnss e lisznvuthistoyauasnszuiunsildimsuldegiais
1.3 N38UUN13 P- Process
NTLUIUNMITIAVIUHUIALIERANTENUAUEE S TUN1TUTIISIATINITAINGIY UagnIs
UImsdansmsiidrusiuvesdsranvu welinsddunuduszuuuasfivseansaim finnsanain
wdnnsdail
1) MIUIMITTANITIATINTTATIUHUY TN TYAERAN TENUAELS YN ATy
wAgnzan 1§vdnaeasuimsaunmnIn (Plan-Do-Check-Act: PDCA) fail
AuAuInwuiunaun (P) nudnguagiieeny EHIA Tagyadiaiuiouild sy
HansEnuAULEes (2,559 AFusew) waglinagnsdnaiisuils 3 ﬂ%guﬁaiwﬁau%’aga A15ALEUNNT (D)
wdnydymanudauduaznis Walk out vesngudadiulunisussyuadedt 3 1esanuagunuain
mhsnuiveslasins fuiivsnudsaidu (© mnudumar Fsuiunagns (A) Tasvelviunes ey
Aunans sndnnsUszilng wanddeululing “astuiiivdeyannuifentounasaudosmssaine
duseasufon” nagnsluidvinlinuduninldsuiu awnsafusuuasuanls 438 daegis T
Us1FR NS 3 Fauszvrvudnilngfesmsnisvaeiiiousuussiiegendedivisanuansenusudes
llinsnuAuniedneiugiu Tetoyatazgninludaviinaunus soly
2) wénfiugnilumstanssuiunmsidusiuvesssrsu ndn 4s (Starting Early,
Suitable Method, Sincerity, Inclusiveness)
n1sUImsinnisnszuaunIsiidiusinvedlasinis Ussilunadnsaniundn 4s laun
Suduusiiiy o (Starting Early) fennsdsuduiuneunisuszay, aseuaguifddiulddiude
(inclusiveness) U3nilagsouiilasunansenudnudss dudunisnsiraeuuas fuilsmnudndiusiiy
MsasiufLRuLUUEsUINIINAS IS e uRldTUNANsENU 438 AS1eu, Armasela (Sincerity) N1UA1T
Audunsiisydnse T Waue WiAesigtauds wasidudinanshdadaisondos, waz 35nsfimunzay
(Suitable) shemsusunagnanUseunlnaidunaudes warliunsilunisimaiuiievesyszanauiil
sofuimsluviosdudieatiuayudiunisasiui daduisiaeandasiuuiunmedanu sihliussg
Wmngvedlasamsliegaiuss@vsnm
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1.4 waw@n (P- Product)

HAKANVANTDIIATINITAD WNUYTAINITYALILHANTENUAUEES 1191N1ASIULUIYIAY
pzen FaflmevisludaUmaunasamnm ludwiun faruasudauniuinguszasd aseunas
wmsmsALedesieszerdu sseven uaznsdianidu yaudunsanuansenuuazadisaudnile
otaddu duludenunm wudinuawludinsnevauewedevihsinavesssrvu Tasumsnig
finaue wu nsUssdiunindaudigndes natsalusdla msdaranesmu/uaisvagenanseny
aonndasfuaufonsvesssrnvudmlngfifesnisaareiiol fuustenmannniinsuediau
wanand fufivinmdaldiauomasmadaufiuidevguuazniussan (WIN-WIN) Tngldvdnanuisi
Wonuaruywesssy Wy dwunsdfegendoiilifinssudvluiiau tieannnudauduasneulandaa
fraluszezenldedunsouagu uidnisdidunsadasiuegiumadniulavesmisnuiives
lasenisfiany

1.5 Nanssny | - Impact

NansENUTAnTuAe Alasunansenudnlvglinisseusu desnsnisvaiveideisluusy
ysanms Ingransdsauagivssauiinanfiuiivinwuanddsiiiuinssavudilug (>50%) iy
Faglusedu “uniign” lasiamznesnmsuiulgsiiegonds waznisdafenammuanisen wiondlfumy
Userrudrndunssunis Seamssensuivdfednonmlunisananudouds ﬁﬁasilﬁuasmmm WaguIn
misnudedlasinisiunu lUUReaTe udeiansantaemde nsdifiawiiegueninionseu
EHIA lngenfenanAinugfsssuuasiyuesssy %”ﬂnﬂﬂaﬂmﬂﬂﬁu‘mLLEJQLL@“‘LJ’]lUﬂﬂ’J’]&JﬁQJWUSMﬂ‘U‘u
sgrinadvedasinsiuyavulalussezen?

2. nsld SWOT Awaszvidadeiiiinasonnudnialunisidausauvesdidulddudely
wuilasunansznuiudedunisiaviununisyawenansenuiudes vineniAeugazing

2.1 Uavanglu andunisitesizstadunislu (Input & Process) 1041ATINITIAYILAY
WALy arumada SWOT lnani133ias1zigands (Strengths) uazanaeu (Weaknesses) 7idanane

anudnsvlunsldiusiuveslawlddiuds dwmsned 1

A15199 1 Jadeunnelu

Uaduneluy au9 nTOUY

fuivine  yeansimnudmasnsawes@ong  maduyaansmenisinesiliides
lunsdnflunudunisidusiy wazns  sedaseiadufivey msdudunmsle o 3
Buanfunsfnm afuenuideiuly  onfinansenusiedeidusvesanitu
Aanudunansuayiusla

NIFEAR)] fnnsdnasseuussanadaau vinlvnng
HULALUSMNTINNSYIN Lo dEaIn
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Jadunelu ALt

AU

@

q

(Usgnduniug)  Ussndunius dugihyusuintinga 9l
Joyarinfiasyrvunaraiannuilaled

Jan/ 5015 - M3l UE D 9R5 5 U havms

- MIAnUsEYandudostelvinuay

donunsaluasnIEALNSIAnIRINARLLLG

e 9ATRUARY

NMSUTEVFURUSAGUHUN UL 9DEN9
den warldfithevuelweluusnad
Usgnvunuiulanasnnan enald
wganelunisnszduamaule uasiili
Fansldidavinfiaas

AISUSUIS fnsususdanisiduszuu PDCA Tnedl

39n15 (PDCA) 115190 Y USUUABULLAY baghknle

anunsailaegaraiiassins wiuse

WANSNARTY

I a U e < Yo ! Y 4
uusslunindFududdasuiuly

Usz‘mﬁJmJmﬁﬂmﬂﬁauwuﬁﬂwsz‘m‘uu,
nslideyalsivhis (nszghgumy
s audaiondudes EHIA), uay
msUszyungulngdessiornudaudauas
N139NATOUIINIIAIIUAR

nsidusan  Insldndn 4s 16 loun nisdedeyasiau
(4S) Busiu AuBangulun1susuIBTue uay

LaneAuaselameNsnmedoyad

e liusErvusuUns v

s uliauysalinsglianunsasey
Alaiinssuansnfulansuiu wagnid ey

Aadunusgvedlasani sl il

'
=

a = [ = 1 o
Aunusnwnluiissaunans s

v a

paulauAludgmlaunss

D

2.2 Jademeuan Ainsentidunisuen Usenausie lan1a (Opportunities) wazguassn
(Threats) \unmsuszifiutladeiiliaunsanvauld ualinanssnuselassnisdaiuauysannisvae

HANSENUAMULEEN Y119 INALUUINIIREALIAT (AT 2

A1519f 2 Yadenneuen

Uadunnauen Tennd (Opportunities)

gud33a (Threats)

Lulguie Wulesanisiiaenndaeny wleuiy
seAuUsEINe (Thailand 4.0, EEC,

qmﬁmam‘mﬁ 20 U, WHUNRULATEARY
atuf 13) uazdununildmanenisasu

o o

Aanluedeu

o

Uszmvuusdenalaiviugie uaglasu
HANTENUABID IR NISUTURIMAATEENT
Fanw wardwndey wiandulasinsi
nQUnen AR B

P '

2.1A56g00 WU EEC fAegan1saamu dawaliinns

VIYAMIAATYFA N1TT199U

nsraneTelagussmnu (Anvieadveusg

AUINVINTUIUIUINN)

Laiw N9

NIWAILINUNLAZLATEENID1INI AIATDS
NG (AN91NT, AQUAGUNIN, AN
GREAFANRT)
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Uadunneuen Tennd (Opportunities) audssa (Threats)

¥

3. dapy fuidulvgdudseuauunnuasnssy 1 gdefiuiinunsnss/fogends uaziidin
dnvauzaseunwermjtinudaass 1 evawdsudu Snvageuiusles indy
Uszrnaul Mnfiaugaavinas/uvas  uanani anukanssvesavsluiinu @/l
vieaiflen finssuans) dwareneasideansyaiei
Juddu

4. waluwlad  THnalulagivseysudifene azan  Ussasuuisaiu (esanzdgeens) Wil
2 = = =~ = a sy "’
5337 Tunsdeans Ysvaunu uae favelulad (aifpeuiamed/Idulaidu)
AnmudeyaU1ians iililannsadifisdeyaseu EHIA w3e
PossRAncadaaseing o lavianun

5. duhnaden dnwaziiuszmaiiauvainvate (Qui, mskinundmsuauaiuetavinligyde
neid, Uraaw/dniu/Adgn, vievie)  anuvanavatensdinmilussuuineusiay
wazuNuAlEnImmg WU INNTYNTUNIUMEIEES

6. e dngranefiinteuiielimuduasesgua ngmanedu q Miferdesenaddediin il
HLASURANTENU (318970 EHIA Muualyiin @11n50neuaueInIifeIn1svee LAy
unuaiee) warlisnasslumsiann  wansenuldinun Ssenaiilug anudauds
fiufl (n.5.0. EEC/adloynufuiinn e Adiuiy
afANLALNaTENINENSUTEIRUAUNT
NAUIUTEINA

3. gUuuunisildausauvasdidiulddiudeunisdniununisyawenansenududesann
NSRRI AEuREsad lUUURLAR3

nsduaTesusuunsiidusiuvesldnladudslunsdniuaunsyaweransenuiu
LﬁEJamﬂ‘vhmmﬁmuﬁﬁﬂﬁﬂﬁﬁalﬁﬁaﬁu B99INNITIATIEYNTBU CIPP-I Model, SWOT Analysis Wag
syiumsiidiusin Feazviouliiiiudn szdusnansdndulagegadnsegiiniisnuidvedlasinis
mesy fashelienameronlunmssiunsiidusiuiivarnvaneing Tasannsoaguidussdusznou
yan 9 il
3.1 AMuUIun (Context - PESTEL) msafiulassnisdesegmeliuleviessiumiuay
fvunguiiaveuiidaay Wunmsiauassgiafioainsnu/nszaeeld mugiunissedanisdgm
vafivmados nsldinaluladundromeunsdoyauazaiistemisfondoudlusda uaznsdnnis
Awandouiitiunsilunesnedidu nsvameseadulumunguune (EHIA) nieufiansumdninyessy
uaznsdifnuindeiu
3.2 Uadeudd (Input - 4M's) 1112891ULT1984lATINITABITANY/AALEDNTILIUNT B
yAans (Man) fislanandensny Wunas wasduiivensu wusihdivanantunisineifioduiiud
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USnw fivimthil geiiuns/funuanidunisine Adennuidedie) dawSensuussun (Money)
Tiflsmesiensifiunuuazaseurquaasmsvaefivza Honasussuduiug (Material) 7
varnvansLaziifiaine (W uuiuseaiiiou, seulay) lasfifihguvu/missnuiosiu 1u
Farvayu/PreUssndusiug uazld33dniuns (Method) Aivainvats Saveyu wazimanzaudv
anun1sad

3.3 AIUNTEUUNTT (Process) NM3UTMSIATINTLENAN PDCA Men1539uNY ALiunIs
LagAnnunsaaaeuegwseidoufiothluuiuuss dunsdanszuaunisidausumundn 4s Tngdes
VS uduueiily 9 (Starting Early) Walanalvg Tdulddiudeidrsiuegraaseunqu (Inclusive
Stakeholder) i un13aa8a11193¢19 (Sincerity) 13 sla msaaaouls wasld35nsi imunzay
(Suitability) Fslunsidunsiidausisiasuadu 3 sedumdn:

o 5l dayav11815 (Information) Fudi USnw1 (5 dnLdun1s/dauny
antunsin) fumuvmdnlunsussuduivdualideyarnansiignies asududunans Tned
misnunaspdedasinis (Rswadadulagean) deunageaalunisnsadeuuarsunsuiom
noulszrduiug duddwlddudeluiinud Usseow) Budes]Suas wasdirgmu/mienu
viosiuudaiuayu/dieUsznduiug Jymdeuszvvuuisd Tnoamedgeoie/gliauls eradlsl
fedaya/annnnuinnutila

o nsTueaduAaLi Y (Consuld) Fudt USnw G sudunis/duny
anndums@nw) funummdnlumsduiunsivilsanuAadiuiivannmatssuuuy (nguilva)/naueos/
wuudeua) Litesiusindeyalim wanseny uasdeiausuuziieafuasnmseaeeBelenandiidu
I¥duideiinseungu Tnsfmienunaigidmedasing Sunumivdeyaiiiouszneunisfiansan
fvuaumsns uazdidrunalunsivunveuanissuils (Wuvaeeideis vanidssUssfududes
EHIA iduarudauds) dauffidnlddudeluiui Ussvawgirsuemhsnuiiesdiv) Sunumdu
Winsilvidoya/uansmnunuiu Werdulymuazasmsvawedes tedunafonisussyungulve
Uszaulgm nnnguiihgusw/dianuiudawds fdeisonsedilfuimsanmizsnuniaigdives
Tassmsidhsainy

o msnausnanisTuTIteya (Feedback/Consult) fiuitUsnwn Eidums/
fumuaaiunisine) funumudnlumstiauenansrusateyaiamnosunsslunsemuayl
darfeu 1l efuduaiuaidlaresfidulddiudsuazirludasiunnsnisvae iaenndosiy
wannael/nYrang diuntigauniaigidiveddasinis ({ilgunadadulagean) dg1unageanlunis
fsanuazindulatmuainnsnstaeIBeemuLHLYIHNNS wazansoldngruneilisiunaun
mhenunaigiwedasins dwmiunsaiituenviondninust EHIA unumyesUsrnauLas gy
TunszuaunsiidufiesSunsutoyaiieBusuaiugnies vesnmssusndeya wavannsolideya
W/ devinaiaald

3.4 Krunardn (Product) unugBranszEUfUAss Fasiieunsaunay (svbydu-
szae17) Wusssn wingay Widawasasivaeuld lnedanuiuainUssyivusazndnuy vesssy
Usgneumsfiansanmugiuseny EHIA wagnguneiifeidos
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3.5 furanszny (Impact) NsgousuanasMssAe afnduldiunsnisiusame
wansenulsiograuviasslunndia mslingraneifisnefinnsanluvssiiuiiuenmilendninasi uayls
Fuivnsvieadu/funulszamuiifunanadsmduauenssunsussidiusaminddu eatseny
Tusdla anAnudauds uazadiannuduiusiafumge

wiinszuaunsidiusuaene1euandun1sinsouAqe wWiunuINYessEnYuLAZE
guyududios flifoyauasdatuayu msdudunswiiiy lesrunagegalunisinnsanuazinauls
mvuanssnsyaedestuuauysanis fraluvemiisnunaigidnedasimsnudeiiue
¥9951891U EHIA uazngusnefifeides

dsduazaiusena
N58AUTENANTIANYINTEUIUNIHAIUT I UM TIAULHLNUYTINSYALEHANTENUAY
WFed I1e1n1AgUUINIRIRgRzNT LUwaingUsEadveInIsnonunSULaL SEAUNTHEAIUTIYN Al

1. N1saRAUNEEUNSEUIUNISHaIUsIN (Taewan CIPP-1 Model)

nsfnwmudn anudifavedlasinsinanmsdansesradussuuuasyaainsiidamnin
Tnglasamssdniduluneld u3um (Context) vosgmsmaniund 20 U uazulouglneuaud 4.0 Jld3u
miaﬂ’uauumﬂﬂisszj’]ﬂuudwimjﬁmwi’maﬂﬁsimﬁmame%ﬁammwwé’nmmwa (Rational
Model) (Thomas R. Dye g19falu Juitun yyetuswd, 2561; AT ausudal, 2563) Uadeinda
(Input) iddniiande ufiuinw Aarudsimguararudangulunisuimsianisaundn am
(Drucker, 1990 91999k Russell-Walling, 2007; assm‘wuq 2OULTY, 2562) NS2UIUNS (Process)
ANTIUNITANLINRTAMAN PDCA (Edwards W. Deming, 1991; Usnsseau Wugussesn, 2545) wazdanan
4s (aiy finwa, 2554) Inely AuATEUARY (Inclusive Stakeholder) uag AMMKIEEY (Suitability)
Yo fuil spuiu § e liussmvuddiuswlunisuansanuiuii eafuuinsnissaiey
(Szentendre, 1996; Cohen & Uphoff, 1977; Lufeng et al,, 2020) 158 aansiivJawmedigeanainy
Faudaruidouazauiiag (Suau-Sanchez et al, 2011) HawAA (Product) Ao WNUYsANNNT 715
1nsnsYaLteLdeenseunquazsuunayslevisam (WIN-WIN) Fudutladuddronisnovauss
YDIYUYU (Asensio, Gasco & de Arcas, 2017) ﬂ’wlﬂ:j NanseNu (Impact) A8 N1589UTU UIATANT
smLsuaL§m&mmaé’ﬁahulﬁahmﬁa‘tuﬁuﬁ (Hauptvogel et al., 2024)

Fodunuriufu %ﬁhmmﬁ’mLLE’J’JLﬁmaa;:IﬁrqmumaéamﬂuﬁﬁaLmﬁﬂ%’au (Moore, 1996;
1809 Tnduay, 2560; fwne Snufian a gifin, 2552) Lwimiaﬂ’uayumﬂé’u%miqqzjmsuaq%’giuﬁu%q&J’Lﬁ
1Asansdsa (w1gds 013uanias, 2547) Ineuszarvudruluglidesnisdrseenuayiiuseiu
Tasamsmszaemisauinmassvgia dsaonadosivamidefissyintadenlifesiuides (gu A
1i4la madenlunmsvawe anudusssu mmﬁﬂwa’lﬁ]ﬁuﬁuﬁagmﬁﬂ Hudu) danuddgyreseau
AMUsIATEY (Pere Suau-Sanchez, et al,, 2011) LAgNUT1 VouLRLALSEFUNaRwudesiTnsAnm
ifuilssnssrsdennuveusssimingmneiviiy LW”H]‘%@LLé’ammmaUﬁiimL%amfam%uazuiﬁwaumm
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vowalszlovimaasegia Nlinsasnsesesedegfsssy Wuniianelawarseniuldseninadddila
d1dua1nlATIN13 (Heyes et al,, 2021; Hauptvogel et al., 2024)

2. Yadenifinasoninudsavasnsiidrusauvasiiidulddrudelunsiniuaunisvae
nansznudiuides vien1ABIUUIIYIREAZIAN

MTAIEtaTenilnasanIudnsaveIn1sInnisidiusiud leihdaduannuwuudiass CIPP-
(Context, Input, Process, Product, Impact) sndnasuanuddy Ineusndutladonelu Jaduneuen
NONAR LATNANTENU Il

2.1 Jadn18ly (Internal Factors) gnszyindunalnduiadeuninudnsavedlassnns

wisduladeihduaznszuiunisdanis

2.1.1 dadmiduda (Input) Jaduridiniidifyiigade duiusnu (yaang) T
AMUIANNEINTE Tinvy wazauBangulunisuimsinnisiasinseginluszuy (Manwnuny
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