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ABSTRACT

The objectives of this research were 1) to study the trait leadership of school
administrators in the digital era, 2) to compare the opinions of teachers on the trait
leadership of school administrators in the digital era classified by gender, education
level, position, age, work experience, and school size, and 3) to study guidelines for
developments of the trait leadership of school administrators in the digital era. The
population and sample consisted of 5 administrators school, and 375 teachers. The
research instruments were an interview form and a questionnaire with a content
validity, 10C values, beween 0.80-1.00 The data were analyzed by using frequency,
percentage, mean, standard deviation, t-test, One-way ANOVA, and content analysis.

The results of the research were as follows: 1) the trait leadership of school
administrators in the digital era was at a high level in overall, and particular aspects,
2) the opinions of teachers classified by gender, education level, position, age, work
experience, and school size were not different in overall, and 3) guidelines for
developments of the trait leadership of school administrators in the digital era : School
administrators should promote school culture and processes, define guidelines in
accordance with the school vision and strategic plan, encourage student participation
in learning management, enhance school branding through various public relations,

and support teachers in their self-development continuously.

Keywords: School administrators, Digital Era, Trait leadership
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ABSTRACT

The main purpose of this research is to conduct an analysis to seek legal
measures to develop of the efficiency of investigation in Thailand. The qualitative
research will be conducted based on literature review, documentary research, and
comparative studies with the Republic of the Philippines, Japan, and the Republic of
France.

The research found that legal measures to improve the efficiency of investigations
in Thailand include the following: 1. allowing public prosecutors to participate in
investigations because, in Thailand, public prosecutors have investigative authority in
only a few types of cases, unlike in other countries where public prosecutors have the
authority to investigate general criminal cases; 2. reviewing charges at the investigation
stage, which should involve public prosecutors in the process of filing charges, not
just the investigation officers; and 3. empowering other state officials with investigative
authority by increasing the authority of relevant state agencies and administrative
officials to conduct investigation

It is then proposed, in the research, that the Criminal Investigation Bill B.E. ....
Section 8, 15(1) be amended, or alternatively that section 19/1 and section 134 bis of
the Criminal Procedure Code be added, as well as with a proposal of the revocation of
Ministerial Rules on the Stipulation of Certain Types of Criminal Investigation in Other
Provinces Apart from Bangkok by Administrative Inquiry Officials B.E. 2554 (2001), and
the amendment of legal provisions in other related Acts to empower other agencies
with the power of investigation.

Keywords: Investigation, Public Prosecutor, Inquiry Official, Criminal Charge
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ABSTRACT

Human resource management in Thailand is an important gear that allows
organizations to effectively drive through many dimensions to ensure that employees
in the organization achieve good holistic well-being, according to this research
article aims to collect and synthesize related literature to show the progress of human
resource management in Thailand through the lens of workplace health from 2020
to 2024. A systematic literature review was conducted by collecting research articles
related to Human Resource Management and Well-being, published between 2020
and 2024, from the Scopus database and the Thai Journal Citation Index Center (TC).
The framework for searching (PICO Framework) set criteria for selecting works (Inclusion
Criteria) and excluding works (Exclusion Criteria). The selected works were collected
using a Data Extraction Sheet and then analyzed and synthesized for use in order.

The research results found that Human Resource Management plays an
important role in developing policies and measures that promote employee happi-
ness and well-being, as well as in developing important skills. This leads to highly
efficient work systems for organizational development and sustained enhancement
of human resource management capabilities. Promoting employee well-being is a
crucial factor that positively influences organizational performance. In the context
of Thailand, various organizations strive to advance human resource management

to promote progress through the dimension of workplace well-being, which includes
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(1) promoting physical and mental health, (2) achieving work-life balance, (3) foster-

ing skill and knowledge development and (4) building an organizational culture that

fosters well-being. However, the above dimensions are another important approach

that helps drive and develop organizations or agencies to progress and lead to the

enhancement of human resource management effectively and effectively for

organizations or agencies on the basis of sustainable well-being.

Keywords: Human resource management, Well-being, Literature review, Development
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wazdindruiilaeg1uutnzay NSINATS
nanreuTiiissne msandalusnisvie
Tuu9nal LaYMTIEUDLUININITHNIUIIN
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(Anand et al., 2024)
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ABSTRACT

Mount Qingcheng (MT. QINGCHENG) is a prominent cultural heritage site in
Sichuan Province, China, notable for its contribution to the evolution of Taocism. As a
UNESCO World Heritage site, it confronts the combined problem of regulating visitor
influx and protecting its cultural and ecological integrity. This study seeks to examine
the historical importance of Mt. Qingcheng and the contemporary sustainable
practices implemented in its administration. It seeks to identify and enhance
sustainable practices to better leverage the site’s cultural and natural attributes.
Employing a qualitative research approach, the study utilized a combination of
documentary analysis, observations, structured interviews, and focus group
discussions. Participants ranged from academics to local community leaders, providing
a diverse perspective on the sustainability practices at the site. The findings highlight
Mt. Qingcheng’s pivotal role in Taoism and its recognition as a global cultural heritage
landmark. However, there are significant opportunities to enhance sustainability efforts,
with potential to more fully integrate cultural elements into the site’s management
practices to improve its appeal and impact. The study underscores the untapped
potential for integrating sustainability with cultural heritage management at Mt.
Qingcheng. By enhancing sustainable practices, the site can better preserve its cultural
significance while adapting to modern tourism demands, thereby ensuring its viability
and integrity for future generations.

Keywords: Cultural Heritage, Destination Management, Mt. Qingcheng, Sustainability
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INTRODUCTION

Sustainability is a topic of
paramount concern in modern society.
The surge in global tourism over the past
few decades has raised critical questions
about its impact on sustainability and
cultural heritage preservation. As the
tourism industry continues to expand,
it brings into focus the imperative of
integrating sustainability into its core
practices to ensure the protection of
valuable cultural and natural resources
(Chiu 2021). This growth has benefited
local communities but has also
precipitated a host of challenges,
particularly in sustainable cultural heritage
preservation (Haibo et al. 2020; Wijijayanti
et al. 2020). The influx of tourists to sites
like Mt. Qingcheng has raised awareness
of the balance between exploiting these
attractions for economic gain and
safeguarding their historical and cultural
integrity (Waldman 2020; Yuan and Sun
2014). Furthermore, the industry’s
growing interest in sustainability
underscores a pressing need to harmonize
economic objectives with environmental
stewardship - a complex undertaking that
demands astute managerial strategies
(Zhang et al. 2017). Mt. Qingcheng
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provides a compelling study of how cultural
preservation and sustainable development
can be integrated.

The transition of natural
landscapes into cultural heritage sites, as
witnessed with Mt. Qingcheng, is not merely
a matter of designation but involves
intricate planning, substantial infrastructure
development, and collaborative efforts
among various stakeholders, including
governmental bodies, local communities,
and the tourism sector itself. This
complex process demands a reevaluation
of traditional approaches to heritage
management, advocating for strategies
that prioritize the long-term preservation
of cultural and natural resources while
facilitating responsible tourism and
community engagement. This study delves
into the comprehensive spectrum of
tourism management at Mt. Qingcheng,
scrutinizing strategies and practices that
could efficiently navigate the prevailing
challenges. The intent is to furnish insights
that not only direct the future trajectory
of Mt. Qingcheng as a cultural heritage
tourism destination but also offer instructive
lessons for similar endeavors globally.

This investigation uncovers a
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significant research gap concerning the
systematic integration of sustainability into
the management of cultural heritage sites
like Mt. Qingcheng. Despite its status and
the acknowledgment of its cultural and
environmental significance, there exists
a critical need for a more structured
approach to documenting and analyzing
the efficacy of sustainability practices in
place. Moreover, the research emphasizes
the challenges in aligning these practices
with the preservation of tangible and
intangible cultural elements while
simultaneously catering to growing
tourist demands. This dual focus presents a
complex problem where the potential for
cultural dilution or ecological degradation
must be carefully managed through
innovative, evidence-based management
strategies. Thus, the primary research
problem centers on developing a
comprehensive understanding of how
sustainable practices can be effectively
integrated into heritage management
to ensure that cultural significance,
ecological integrity, and economic
viability are harmonized to support
long-term sustainability at Mt. Qingcheng.
By doing so, this investigation aims to

establish a foundational framework that

can inform and adapt cultural heritage
tourism development strategies across
diverse geographic contexts, thereby
contributing to the formulation of a holistic

heritage tourism management paradigm.

RESEARCH OBJECTIVES

This study is designed with two
primary objectives:

1. To investigate the historical
evolution and significance of Qingcheng
Mountain.

2. To analyze the strategies
and initiatives undertaken to develop
Qingcheng Mountain as a cultural heritage

tourism attraction.

LITERATURE REVIEW

Sustainability awareness within
the management of cultural heritage
sites necessitates an integrative approach
that harmonizes natural, cultural, and
economic resource management. This
alignment is not only pivotal for ensuring
environmental stewardship but also for
securing economic viability and fostering
social equity (Ahi and Searcy, 2015).
The triple bottom line (TBL) framework
emerges as a critical tool in this context,

facilitating a comprehensive evaluation
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of environmental, economic, and social
outcomes (McElroy & Van Engelen, 2012;
Morali & Searcy, 2013). Such an approach
is indispensable for cultural heritage sites,
where the objective extends beyond
merely attracting tourists to preserving
the site’s ecological integrity, bolstering
local economies, and reinforcing the social
fabric of the host communities. The com-
plexities in the definition and application
of sustainability, particularly when adopt-
ing the TBL sustainability approach with its
myriad interacting factors, underscore the
challenges faced in heritage management
(Singh et al., 2012).

The inherent multidimensionality
of sustainability introduces significant
hurdles in developing suitable measures
to monitor sustainability performance
within the context of cultural heritage
management (Bodini, 2012). While several
theoretical and practical approaches have
been proposed to address these
challenges, there remains a recognized
need for further research, especially in
devising performance measures that
encapsulate the TBL’s comprehensive
scope (Alhaddi, 2015). Given oft-conflicting
objectives embedded within the TBL

approach, an integrative sustainability
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framework is necessary (Loviscek, 2020).

Quantitative models have gained
prominence for assessing sustainability,
categorized into distinct analytical
modeling approaches such as life-cycle
assessment (LCA) (Nunberg, Sanchez and
Eckelman, 2024), analytical hierarchy
process (AHP) (Mushtaha et al. 2020),
equilibrium models (Zhao et al., 2023),
multi-criteria decision making (MCDM)
(Nadkarni and Puthuvayi, 2020),
input—output analysis (IOA) (Wang, Lu and
Hung, 2021), and composite metrics (Selim,
Abdel-Fattah & Hegazi, 2021). Specifically,
LCA has been recognized as a potent tool
for evaluating potential environmental
impacts across a site’s lifecycle, hence
supporting environmental integrity as part
of the TBL (Nunberg, Sanchez & Eckelman,
2024). On the other hand, AHP and MCDM
offer structured frameworks for analyzing
complex, multi-objective decisions,
integrating environmental, economic,
and, albeit to a lesser extent, social goals
within heritage site management (Nestico
& Somma, 2019). Despite advancements,
the literature reveals an overemphasis
on addressing environmental dimen-
sions (Talan, Tyagi & Surampalli, 2020).
This skew highlights a research gap: the
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need for more inclusive frameworks that
concurrently address all three sustainability
dimensions.

Sustainable cultural heritage
preservation

In the literature on sustainable
cultural heritage preservation, the concept
of authenticity is pivotal in evaluating the
value of heritage sites. Authenticity is often
regarded as a marker of uniqueness or
distinctiveness, contributing to the cultural
identity of communities (Kim, Whitford
& Arcodia, 2021). This notion extends
beyond originality to encompass traditions,
techniques, and a sense of historical and
cultural continuity. However, the definition
of authenticity varies among stakeholders
(Zhu, Fong & Gan 2023). Traditionally, the
authenticity of tangible cultural heritage,
such as monuments, has been determined
by materiality, design, and location. Yet,
the global acknowledgment of intangible
values has prompted a shift towards a
broader understanding of authenticity,
recognizing the importance of intangible
cultural heritage (ICH) in conveying social
value (Li et al,, 2022). This perspective
necessitates a flexible approach to
authenticity that accommodates the

dynamic nature of cultural heritage.

Objective authenticity focuses on
the genuineness of a tourism resource,
distinguishing between original and
replicated artifacts (Dominguez-Quintero,
Gonzalez-Rodriguez & Paddison, 2020).
This perspective aligns with notions of
‘staged authenticity’, where a curated slice
of culture is presented to tourists, often
contrasting with the ‘genuine’ culture
experienced away from the public eye
(Tan et al., 2020). Conversely, constructive
authenticity underscores the subjective
construction of authenticity by tourists and
host communities, highlighting how
cultural interpretations evolve in response
to contemporary understandings (Zhou
et al., 2015). Existential authenticity,
meanwhile, values personal identity and
experience over tangible attributes of
cultural resources, advocating for
community-driven cultural expressions
and transformations (Steiner & Reisinger,
2006).

Incorporating these varied
conceptions of authenticity into the
management of cultural heritage sites
underlines the complexity of preserving
physical and intangible aspects. Sustainable
tourism is crucial in this context. This

approach advocates for a balance between
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community-based and resource-based
strategies (Moayerian, McGehee &
Stephenson Jr., 2022). Moreover, it
recognizes the potential of cultur-
al heritage, including ICH, to foster
positive and constructive relationships
between preservation efforts and
tourism development (Nikbin, 2023).
Through this lens, the study explores
strategies for leveraging ICH as a sustainable
tourism resource.

Conceptual framework for
sustainable cultural heritage tourism

Integrating sustainability into the
management and development of cultural
heritage sites requires an approach that
aligns with principles of environmental
responsibility, economic viability, and
social equity. The conceptual framework
for this study adopts the TBL as its
guiding structure. This includes

implementing sustainable infrastruc-
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ture, conservation practices, and
visitor education programs aimed
at reducing habitat degradation,
pollution, and resource depletion.
Economic sustainability is also crucial,
focusing on generating revenue through
tourism in a way that supports conservation
efforts and delivers tangible benefits.
Socially, the framework emphasizes
preserving cultural authenticity of heritage
sites and host communities. It advocates for
tourism practices that respect and celebrate
local cultures, thereby contributing to
the vitality and continuity of these
communities. Adaptive management
also highligshts the need for resilience
thinking in heritage site management.
Furthermore, the framework acknowledges
the complex challenges and opportunities
presented by cultural heritage tourism,
environmentally, economically, and

socio-culturally.

Conceptual Framework for Sustainable Cultural Heritage Tourism

\ Concfepts |

Environmental Responsibility
* Sustainable Infrastructure
 Conservation Practices
* Visitor Education

[

Economic Viability
* Revenue Generation
* Support Conservation
+ Tangible Benefits

[

Social Equity
* Preserve Cultural Authenticity
* Respect Local Cultures
+ Community Vitality

Triple Bottom
Line (TBL) Model

\ Thelories |

Environmental Responsibility
« Life-cycle assessment (LCA)
* Equilibrium models.

[
Economic Viability
« Analytical Hierarchy Process (AHP)
* Multi-criteria Decision Making (MCDM)

Social Equity
* Concepts of Authenticity
o Respect Local Cultures
o Community Vitality
o Community Vitality

Sustainable Development Strategies for Qingcheng Mountain’s Cultural Landscape

Figure 1. Conceptual framework for the investigation
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RESEARCH METHODOLOGY

Participants were categorized to
provide insights across different facets
of tourism and cultural heritage. Key
informants were representatives from the
Dujiangyan Irrigation Project Tourism and
Culture Bureau, including its PR ambassador,
along with personnel from the ticketing
office at Qingcheng Mountain, local
entrepreneurs, and individuals involved
in non-heritage tourism activities such
as the traditional sliding pole operators.
Additionally, individuals responsible for
leisure services, including managers of
prominent local hotels and transportation
services, were integrated into the study to
offer perspectives on the broader leisure
and hospitality landscape of Qingcheng
Mountain. Furthermore, the researchers
gathered viewpoints from general visitors,
including tourists and local businessmen.

Adopting predominantly qualitative
research methods, this study explored
the historical development of Qingcheng
Mountain’s culture through an extensive
review of literature and field research.
The initial phase involved distributing
questionnaires and conducting on-site
investigations segmented by age groups,

complemented by on-site observations

informed by prior research findings. The
questionnaire component was divided
into unstructured and structured formats.
Unstructured questionnaires, designed
with open-ended questions, sought to
capture the breadth of tourist experiences
and perceptions outside the predefined
research parameters. Conversely,
structured questionnaires focused on
specific aspects related to Qingcheng
Mountain’s historical significance and its
impact on the local tourism landscape.
In-depth interviews with tourism
professionals also provided depth to the
study, focusing on Qingcheng Mountain’s
historical context, resource development,
and potential tourism strategies.
Observational studies were conducted in
two forms: direct observations of tourist
behaviors and interactions within the site
and non-participatory observations aimed
at understanding the operational dynamics
of the location.

The analytical phase involved
organizing the collected data through
various visualization techniques, including
charts and tables, to facilitate a clearer
understanding of the findings. Descriptive
statistical methods were employed to

summarize and interpret the data, while
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advanced statistical techniques, such as
t-tests, analysis of variance, and regression
analysis, were used to validate the statistical
significance of the findings and support
the research conclusions.

Expanding upon concepts
discussed in the literature review, the
methodology for this investigation was
designed based on theoretical insights
identified in related studies. The purposive
selection of participants ensured a
comprehensive understanding of
the various dimensions of tourism
development at Qingcheng Mountain.
This approach facilitated an in-depth
exploration of the strategies employed
to preserve Qingcheng Mountain’s
cultural heritage while fostering sustainable
tourism growth, thereby attempting to
reconcile the often-competing objectives
highligshted by the literature. The use of
questionnaires, interviews, and on-site
observations as primary data collection
tools allows for the examination of
Qingcheng Mountain’s historical context,
resource development, and potential
tourism strategies from a variety of angles.
This qualitative exploration is essential
for capturing the dynamic interactions

and uncertainties inherent in heritage site
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management, which often elude more
rigid, quantitative analyses. Moreover, this
methodology supported the development
of an integrative understanding of how
Qingcheng Mountain’s unique dynamics

influence its sustainability practices.

RESULTS

Cultural Heritage and Ecological
Preservation at Qingcheng Mountain

Qingcheng Mountain, nestled in
the northwest of the Dujiangyan Irrigation
Project’s grassland, is located merely 10
kilometers from Dujiangyan and 68 km
from Chengdu. It boasts an evergreen
vista, its lush peaks resembling the
grandeur of ancient city walls, hence
earning its name Qingcheng, which
translates to ‘Green City’. It has been
recognized as a premier 5A level
scenic spot in the country, gaining global
acknowledgment with its inclusion in the
World Natural Heritage List in 2000, and
further celebrated with its designation as
part of the Sichuan Giant Panda Sanctuaries
in 2006. Key informants stressed the need
for strategies adaptable for various ages,
suggesting dynamism to ensure historical

and educational messages resonate.
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Qingcheng Mountain’s cultural
landscape contributes to the mountain’s
distinctive religious beliefs and cultural
systems. As one of the cradles of Taoism,
this sacred mountain traces its spiritual
roots back to the era of the First Emperor
of the Qin Dynasty. It is imbued with a
profound Taoist cultural essence and
religious heritage, distinguished by its
profound commitment to both internal
and external rejuvenation aimed at
achieving immortality and liberation. Its
pivotal role in the genesis and spread
of Taoism underscores the mountain’s
significance beyond its geographical
confines. The integration of cultural
narratives and education within tourism
activities was highlighted by informants as
essential for preserving and disseminating
traditional culture, with visits to landmarks
like the Shangging Palace and Laojun
Pavilion identified as opportunities to
deepen tourists’ connections to cultural
heritage.

The Taoist tradition is notable for
its authenticity and depth. This spiritual
lineage dates back to the Han Dynasty,
with evidence of monastic life emerging
by the Tang Dynasty. The region saw a

significant flourish in Taoist practices during

the Song and Yuan dynasties, transforming
it into a pivotal centre for the Fax School
of Taoism. By the Ming and Qing dynasties,
the mountain attracted numerous Taoist
fisures. Casual informants suggested the
incorporation of Qingcheng Mountain’s
historical narratives and myths into the
tourism experience, advocating for cultural
performances as a means to animate the
mountain’s storied past.

Qingcheng Mountain is at the
vanguard of China’s efforts to cultivate
ecological civilization. It has been the site
of numerous ecological initiatives aimed
at enhancing drainage, conserving water
sources, developing ecological corridors,
and restoring vegetation, all directed
towards preserving its untouched
environment. This ecological preservation
aligns with broader global efforts towards
sustainable development, highlighting
the balance of cultural heritage and
environmental stewardship. General
informants underscored the role of
cultural tourism in promoting local culture
and stimulating economic growth, calling
for research-driven strategies to align
with government policies and meet the
evolving demands of the tourism

market.
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In parallel, Qingcheng Mountain
has emerged as a hub of cultural
innovation and tourism. Initiatives
encompass Taoist cultural derivatives,
Baiju culture, and local specialties, and
offer visitors a distinctive experience.
The diversity of tourism activities on
Qingcheng Mountain includes
mountaineering, hiking, camping, cycling,
and sightseeing. Additionally, the mountain
is a venue for cultural gatherings, hosting
events like the Taoist Culture Festival,
music, and literature festivals, thereby
attracting a global community of cultural
enthusiasts, artists, scholars, and
practitioners.

Distinctively marked by its Taoist
architecture, such as the Laojun Pavilion,
Yuecheng Lake, Tianshi Cave, and Shangging
Palace, Qingcheng Mountain serves as
an educational landscape for those keen
on exploring Taoist philosophy. This is
enriched by contributions to Taoist
humanities, including music, Qigong,
literature, and arts. Traditional musical
instruments produced ‘Qingcheng Piano
Sounds’ and ‘Flowing Water’, receiving
recognition in 2005 for their cultural
value. This acknowledgment from the

cultural sector underscores the mountain’s
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ongoing influence in the preservation of
Taoist arts, integral components of China’s
intangible cultural heritage. The mountain
is also a host to various Taoist rituals and
festivities, providing insights into the
spiritual practices of Taoism and a haven
for reflection and spiritual growth.
However, Qingcheng Mountain
faces challenges in maximizing its tourism
potential. Despite attracting a significant
number of tourists, especially during peak
seasons, there is a noticeable void in of-
fering a holistic tourism experience that
encompasses sustainable and participative
activities. Presently, the focus is primarily
on sightseeing, with scant opportunities
for visitors to engage with the mountain’s
Taoist culture, including its cuisine,
healthcare practices, martial arts, and
meditative disciplines. Addressing these
challenges requires a blend of innova-
tive and engaging strategies. The local
government and tourism bodies have
begun to fortify infrastructure and diversify
marketing initiatives. Yet, integrating Taoist
cultural heritage with immersive,
participatory tourism activities presents
a promising avenue to enhance the
mountain’s appeal as a cultural and

ecological landmark. This strategy not
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only seeks to amplify visitor engagement
but also aims to fortify Qingcheng
Mountain’s position within the global
narrative of cultural and ecological
preservation. Through fostering a deep-
er appreciation of its Taoist roots and
environmental significance, Qingcheng
Mountain can offer a more profound,
enriching experience to its visitors, thus
showcasing the harmonious interplay
between human culture and natural
splendor.

The ongoing challenge lies in
crafting experiences that allow for a
meaningful interaction with the
mountain’s cultural depth and ecological
beauty, transcending conventional tourism
models. It is consequently imperative to
harness innovative methodologies that
enable the dissemination and experiential
engagement with its Taoist heritage and
natural wonders. In doing so, Qingcheng
Mountain not only retains its esteemed
heritage but also evolves into a dynamic
site of cultural exchange. The urgency for
such strategic enhancements is
underscored by the fluctuating visitor
volume and rankings of Qingcheng
Mountain among scenic spots in Sichuan

Province over the last five years. There has

been a notable decline in tourist volume
from 2018 to 2022, despite maintaining a
high ranking among Sichuan’s scenic spots.

Sustainable Development
Strategies for Qingcheng Mountain’s
Cultural Landscape

In the management of the
Qingcheng Mountain cultural landscape,
emphasis must be placed on the
guiding principles of landscape tourism
development. Foremost among
these principles is the prioritization of
safeguarding. Development initiatives
must be balanced with the preservation
of natural landscapes, environmental
integrity, and cultural heritage. This not
only safeguards the authentic natural
scenery but also fosters an environment
for innovative tourism product and service
development. By leveraging the unique
characteristics of Qingcheng Mountain,
novel tourism offerings can significantly
enhance the site’s market competitiveness.
An example of this is the Qingcheng
Mountain slide, a tourist attraction that has
garnered considerable interest. However,
variability in pricing for different stages of
the mountain slide, as well as elevator
services, has prompted adverse reactions,

impacting overall perception and raising
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concerns regarding the management of
pricing strategies (Zhang Bo, personal
communication, February 10, 2023).

It is essential that the formulation
of a comprehensive and reasonable
planning strategy is grounded in a strategy
that ensures the sustainable growth of
tourism. Such planning should adhere to
a set of core principles: prioritizing
conservation, fostering innovation, engaging
in planning, tailoring developments to
meet identified needs, and focusing on
customer satisfaction (Hu Xiuli, personal
communication, February 11, 2023).
Adherence to these principles can guide
the holistic and sustainable advancement
of landscape development and tourism
within the region. Consequently, their
implementation is projected to facilitate
the sustainable development and value
augmentation of tourism on Qingcheng
Mountain, ensuring the site can continue
to offer enriching and environmentally
responsible experiences.

Targeted development objectives

focus primarily on augmenting tourism
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benefits, enhancing the tourist experience,
and bolstering the overall economic
benefits derived from tourism (Zhang Xin,
personal communication, February 10,
2023). This entails the comprehensive
development of the Qingcheng Mountain
Scenic Area to ameliorate the environment
within the area, thereby augmenting visitor
satisfaction and loyalty, which in turn
promotes tourism and facilitates a
people-oriented approach (Li Changging,
personal communication, February 12,
2023). To realize these objectives, several
strategic initiatives have been identified.
Enhancing Qingcheng Mountain’s brand to
attract more visitors, developing
personalized cultural tourism products
and services to boost customer satisfaction
and loyalty, and expanding the tourism
market by integrating Qingcheng Mountain
with adjacent cities and cultural attractions
are pivotal. A feasibility analysis (Table
1) shows the economic, social, and
environmental considerations underlying
the development strategies for Qingcheng

Mountain.
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Table 1. Feasibility Analysis of Development of Mt. Qingcheng

Aspect Considerations
) Return on investment from infrastructure upgrades, scenic area enhance-
Economic . . . .
L ments, and marketing; Market size and growth potential; Operating costs

Feasibility . ) ) .

including labor, maintenance, and protection.

Enhancements to the social environment through ecological construction
Social Feasi- and governance; Preservation and promotion of Taoist heritage; Benefits to
bility public interest including economic development, employment, and income

enhancement.

Environmental

Feasibility

Commitment to ecolosical protection and governance; Focus on ecotourism

and cultural tourism development.

Conclusion

This study reveals the role of
Mt. Qingcheng in the development of
Taoism and its contribution to the cultural
and spiritual landscape of the region.
Qingcheng Mountain’s designation as a
UNESCO World Heritage site underlines
its influence on the region’s tourism and
economic development. The research
findings demonstrate the importance of
integrating cultural insights and historical
depth, which not only enrich the visitor
experience but also foster appreciation
for local traditions. Such integration

promotes regional development, positioning

Qingcheng Mountain as an example of how
cultural landmarks can drive the expansion
of the tourism industry. Furthermore,
infrastructure enhancements, stakeholder
collaboration, and sustainability measures
are key developmental drivers. By
advocating for a symbiotic relationship
between cultural preservation and
tourism, this research makes a significant
contribution to the establishment of a
sustainable landscape tourism mechanism in
Sichuan. It highlights the potential of cultural
heritage as a cornerstone for local economic

advancement and tourism innovation.
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Figure 2 Mindmap to demonstrate the sustainable management of Qingcheng Mountain

DISCUSSION

The findings highlight the need
to adopt an integrative framework that
harmonizes environmental, economic,
and social sustainability, as delineated
by Ahi and Searcy (2015), and the crucial
role of the triple bottom line approach in
ensuring a holistic evaluation of outcomes
(McElroy & Van Engelen, 2012; Morali &
Searcy, 2013). This thematic exploration
emphasizes how Qingcheng Mountain’s
development strategies embody principles
of sustainability while navigating
complexities in heritage management
(Singh et al., 2012).

The role of Qingcheng Mountain as
a UNESCO World Heritage site shows how

strategic focus on utilizing cultural assets
to drive tourism development can ensure
balance, a move that echoes Ahi and
Searcy’s (2015) call for integrative
strategies that simultaneously cater to
environmental, economic, and social
dimensions. The innovative creation of
tourism products also serves as a practical
manifestation of theories surrounding
sustainable cultural heritage preservation.
These stress the importance of maintaining
authenticity and adopting a flexible
interpretation of cultural heritage (Kim,
Whitford & Arcodia, 2021). Qingcheng
Mountain exemplifies how cultural

heritage sites can engage in sustainable
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practices that enhance appeal and
contribute to socio-economic uplifting
of surrounding communities. This aligns
with the triple bottom line framework,
advocating for a comprehensive evaluation
of heritage management strategies through
the lenses of environmental stewardship,
economic viability, and social equity
(McElroy and Van Engelen, 2012; Morali &
Searcy, 2013). Qingcheng Mountain shows
the potential of cultural heritage sites to
serve as custodians of history and culture,
thereby contributing to the broader goals
of cultural preservation and sustainable
development (Talan, Tyagi & Surampalli,
2020; Loviscek, 2020).

The use of multimedia or cultural
dissemination at Qingcheng Mountain
illustrates the acknowledgment of
technology’s role in augmenting visitor
engagement, a recurrent theme in heritage
discourse (Nunberg, Sanchez & Eckelman,
2024). This approach mirrors calls to
embrace innovative technological
solutions to communicate cultural
narratives more effectively (Mushtaha
et al,, 2020). By integrating multimedia
technologies, Qingcheng Mountain’s
management is able to present its Taoist

heritage and values in a manner that is

engaging and informative. This not only
aligns with the sustainability objective
of preserving the site’s ecological and
cultural integrity but also exemplifies the
practical application of theoretical
models that advocate for the harmonization
of environmental, economic, and social
sustainability (Ahi & Searcy, 2015; Morali &
Searcy, 2013). Furthermore, this integration
of technology enhances the site’s visibility
and attractiveness as a sustainable tourism
destination, showing how such strategies
can contribute to competitive advantage
(Talan, Tyagi & Surampalli, 2020; Zhao et
al., 2023).

Effective market supervision and
the critical implementation of multilingual
signage to welcome international visitors
resonates with discussions advocating
for vigilant market oversight and the
improvement of accessibility and
inclusivity (Dominguez-Quintero,
Gonzalez-Rodriguez & Paddison, 2020;
Talan, Tyagi & Surampalli, 2020). Such
inclusive practices are instrumental in
promoting the sustainable evolution of
Qingcheng Mountain and are pivotal in
constructing a socio-economic framework
that favors the preservation of cultural

heritage and accommodates diverse
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linguistic and cultural needs. In doing
so, Qingcheng Mountain can enhance its
global appeal and align with the triple
bottom line approach in seeking to
harmonize economic viability with
environmental stewardship and social
equity (McElroy & Van Engelen, 2012,
Morali & Searcy, 2013). This approach
underlines the importance of considering
the visitor experience from a holistic
perspective, recognizing that the sustainable
management of cultural heritage sites
requires a careful balancing of conservation
efforts with the demands and expectations
of a ¢lobal audience (Kim, Whitford &
Arcodia, 2021; Zhou et al., 2015).

RECOMMENDATIONS

Feedback from respondents during
this investigation has led to actionable
recommendations, emphasizing the critical
need for a holistic approach to the
sustainable management of Qingcheng
Mountain as a cultural heritage site. The
integration of age-specific programming
aims to widen the site’s demographic
reach, ensuring that the intrinsic value and

lessons of local culture permeate societal
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strata. By fostering an early connection
to cultural heritage, the initiative seeks to
cultivate future custodians of Qingcheng
Mountain’s legacy. The enhancement
of experiences through the deliberate
incorporation of cultural education and
emotional engagement with the site’s
landmarks also offers a blueprint for
enriching visitor interactions.
Simultaneously, the strategic
promotion of Qingcheng Mountain’s
historical narratives and myths, alongside
the adoption of cultural performances,
presents a pathway to cultural tourism
development. This approach not only
revitalizes the local cultural landscape but
also underscores the potential of cultural
heritage as a lever for socio-economic
development. Informants advocate for
the alisnment of research outcomes with
policy-making, underscoring the necessity
of adaptive strategies that respond to the
dynamic tourism market. Ultimately, these
recommendations envision Qingcheng
Mountain as a paragon of sustainable
cultural tourism, where the preservation
of cultural heritage and the promotion of

economic vitality coalesce.
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ABSTRACT

The environment context of San Phranet Subdistrict is a semi-urban, semi-rural
area with a diverse mix of ethnicities, age groups, educational levels, and economic
backerounds. Technology, especially new media, plays a significant role in influencing
how information disseminated by the San Phranet Subdistrict Municipality is received
by the public

The objectives of this research are 1) to study the environmental context
affecting the communication of San Phranet Subdistrict Municipality, San Sai District,
Chiang Mai Province, and 2) to study the communication strategies and patterns of San
Phranet Subdistrict Municipality, San Sai District, Chiang Mai Province, using qualitative
research methods including in-depth interviews with a target group of 31 individuals
responsible for communication strategies, budgeting, and public relations of San Phranet
Subdistrict Municipality, as well as representatives of information recipients residing
in the subdistrict. The research employed purposive sampling. The findings of the
research are as follows: Environmental factors affecting communication to information
recipients include geographical and demographic conditions, socio-cultural conditions
of indigenous and migrant communities allocated in housing development and the
economic conditions and occupations of the population.

Communication strategies and patterns of San Phranet Subdistrict Municipality
align with policies, projects, and activities of the municipality, utilizing commmunication

channels such as traditional media through thought leaders and contemporary media



Academic Journal Phranakhon Rajabhat University

71

Vol.16 No. 1 (January-June 2025)

including the press, applications, and municipal executives and staff. Attention and

collaboration among stakeholders are required to maximize communication efficiency,

ensuring equal access for all groups of information recipients, disseminating useful

information, and fostering community participation in collaborative community

development. The environmental context of the area, along with the diversity in ethnic

groups, gender, age, occupation, education level, and access to technology, significantly

impacts public information awareness among residents of San Phranet Subdistrict.

Keywords: Communication strategies, Media, Thought leaders
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ABSTRACT

The objectives of this research were: (1) to compare the learning achievement
before and after using the mathematical skill training package on three-dimensional
geometry with Think-Pair-Share techniques, and (2) to study the satisfaction of grade
6 students towards the mathematical skills training package on three-dimensional
geometry, with Think-Pair-Share techniques. The research sample comprised 38
sixth-grade students from Songwitsuksa School in Kannayao district, Bangkok, in the
second semester of the academic year 2023. The research tools used in the study
were: (1) mathematical skills training package on three-dimensional geometry, (2) lesson
plans on three-dimensional geometry, (3) assessment tests measuring learning achievement
in three-dimensional geometry, and (4) satisfaction assessment questionnaire for
students regarding the mathematical skills training package on three-dimensional
geometry with Think-Pair-Share techniques. The research was analyzed using mean,
standard deviations, and dependent sample t-tests to compare learning achievement
before and after using the mathematical skills training package on three-dimensional
geometry with Think-Pair-Share techniques. The study found that (1) learning achievement
using the mathematical skills training package on three-dimensional geometry with
Think-Pair-Share techniques were statistically significant at the .05 level, and (2) students
expressed a high level of satisfaction with the mathematical skills training package on
three-dimensional geometry with Think-Pair-Share techniques, with a mean average
of 4.62 and a standard deviation of 0.48.
Keywords: Mathematical Skills Training Package, Learning achievement, Think-Pair-Share

Techniques, Satisfaction with the mathematical skills training package
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ABSTRACT

The study aimed to compare science learning achievement before and
after using experiential learning approach and students learning satisfaction towards
experiential learning approach of grade 6 Bhutanese students. It involved 40 participants
from primary school and adopted a quasi-experimental design, employing both
qualitative and quantitative methods. Lesson plans served as interventional tools,
while learning achievement tests and semi-structure interviews were used for data
collection. Quantitative data were analyzed using paired sample t-test, and qualitative
data were analyzed using thematic analysis. The analysis of pretest and posttests scores
revealed that the mean score of the posttest was greater than that of the pretest. The
difference was statistically significance at 0.01 level, indicating a significant increase
in the posttest scores as compared to the pretest ones. Semi-structure interviews
indicated that participants demonstrated positive learning satisfaction towards science
incorporating an experiential learning approach. Therefore, study recommends using
experiential learning approach as a learning strategy to improve the science learning
achievement for grade 6 Bhutanese students.
Keywords: Experiential learning Approach, Science Learning Achievement and Grade

6 Bhutanese students’
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INTRODUCTION

Carruthers (2017) defines science
as a process of acquiring knowledge
through discovery experimentation, inves-
tigations, testing as well as experiencing
things by learning by doing. It can help
us understand ourselves and our world,
to recognize how it works and where we
fit with it. Without learning by doing, the
child won’t have any access to learning.
Childs et al. (2012) reviewed that in the
past; students were expected to obey
instructions without active participation
in the classroom. Students’ critical think-
ing, engagement and capacity to apply
knowledge in real-world contexts were
all hindered by conventional methods.
Nonetheless, this had established the
groundwork for curriculum revision and
systemic change in Bhutan’s educational
system.

Tenzin (2023) found out that the
progressive education movement emerged
in the early 20th century as limitation to
traditional learning which emphasis on
experiential learning, student-centered
approaches and the integration of subjects
to promote critical thinking and practi-
cal skills through experiential learning.

In essence, the NAPE marked the dawn
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of child-centered learning in Bhutan.
Additionally, Tenzin (2008) revealed that
people from different social classes in
Bhutan claimed that the localized primary
science curriculum is out of date and has
shallow material. To improve the quality
of learning, the localized elementary
science curriculum was changed in 2001,
primarily with the goal of adding relevant
content which aspired to provide learning
experiences organized with better
coordination, consistency, coherence, and
progression.

Moreover, Dorji et al. (2022) stated
that it is envisioned to provide learning
experiences that are more enriching,
challenging, and relevant to learners’
needs for developmental appropriateness.
Nidup et al. (2021) study shows that the
students’ experience in the classroom,
interactions with the students and teachers,
students’ understanding about the
subject and the curriculum matters will
strongly determine students’ perception
about science. Furthermore, New Normal
Curriculum (NNC) is grounded on the
principles and practices of Competency
Based Education vital in fostering

resilient capabilities in learners. The
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competency-based approach driven by
digital technologies lends greater
opportunities for experiential learning
contextualized to the learner’s physical,
social, political, economic, spiritual and
cultural setting. (New Normal Curriculum
Instructional Guides — Royal Education

Council, n.d.)

RESEARCH OBJECTIVES

1. To compare science learning
achievement between before and after
using experiential learning approach of
grade 6 Bhutanese students.

2. Tofind out learning satisfaction of
grade 6 students after using an experiential

learning approach in learning science.

LITERATURE REVIEW

1. Science Curriculum in Bhutan

Wangdi & Utha (2020) found that
Bhutanese science education was started
in early 1960s with the introduction of
modern education in Bhutan. In those
days, Bhutanese education system did
not have its own local curriculum like
today. Bhutanese science curriculum was
borrowed from India. However, in 1976
the Department of Education drafted the

country’s first curriculum.

Thus, Bhutan has recognized the
need to align its education system with
the demands of the 21st century. The
transformative journey of the Bhutanese
school curriculum as it transitions from
a traditional, content-based approach to
a competency-based education system.
The shift towards competency-based
education aims to empower students with
the knowledge, skills, and dispositions
necessary to thrive in an ever-changing
global landscape (Tenzin & Maxwell, 2008)

On the same note Dorji et al.
(2022) also reported Bhutanese students
are therefore expected to use and apply
scientific knowledge and skills to explain
physical and natural phenomena, design
and conduct scientific inquiry, and analyze,
interpret, and relate the scientific data to
the appropriate context by the end of their
science education. The Bhutanese science
curriculum is intended largely to provide
certain ideals and principles including
scientific inquiry, contextualization, logical
progression of ideas; or developmentally
age-appropriate learning. At the core, the
reformed science curriculum aimed to
provide a clear statement of what learners
are expected to achieve as a result of

science education. It desired to provide
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well-coordinated, consistent, and coherent
learning experiences. Many of them
also opined that the reformed science
curriculum is not only concise, experiential,
inquisitive, and developmentally
appropriate but also contextualized to suit
Bhutan’s emerging needs (Dorji, Jatsho, &
Choden, 2022)

Learning is generally confined in
the classroom, which negates experiential,
exploratory, creative, and innovative ways
of learning. Therefore, Bhutanese curriculum
is rationalized to facilitate real time
experiential learning and inspire them
to generate knowledge and create ideas
in solving problems and be productive
individuals. Science education has been
accorded great importance ever since
modern education was instituted in the
country. Ideally, the Bhutanese science
curriculum is intended to focus more on
the scientific process with the special
attention to disciplinary core idea (Bhutan
Education Blueprint Rethinking Education,
2014).

2. Experiential Learning
Approach

Morris (2020) stated that in
experiential learning, learners are involved,

active, engaged, and participants in the
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learning process. Learner participation
is central, where “learning by doing”,
learners are placed physically, often in
collaboration with others, in rich contextual
learning environments that represent in
the present moment uncontrived
experience. Students are engaged socially,
intellectually, and physically, which
supports the embodied nature of
experiential learning. Bates (2015),
found out that according to Sigmond
Fraser University, experiential learning
may be defined as the strategic, active
engagement of students in opportunities
to learn through doing, and reflection on
those activities, which empowers them
to apply their theoretical knowledge to
practical endeavors in a multitude of
settings inside and outside of the class-
room.

Giac et al. (2017) in their study
states that experiential learning activities
are usually organized in a cycle where
at the beginning students use their own
experience to solve problems and at the
end of the day, students can use them.
Knowledge and experience have been
learned in order to solve the real issues
of life in a society. Kolb’s experiential

learning model suggests four stages in this
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process: The four stages include:1) Concrete

Experience 2) Reflective Observation

3) Abstract Conceptualization and 4) Active

Experimentation.

Figure 1 David Kolb’s Model Experiential Learning Cycle

Source : Kolb, 1964

According to the Association for
Experiential Education (2014), experiential
learning has the following elements;
Firstly experiences; The experiences are
carefully chosen for their learning potential.
Secondly, reflection; reflection on learning
during and after one’s experiences is
an integral component of the learning
process. This reflection leads to analysis,
critical thinking, and synthesis. Thirdly
Abstract conceptualization: Throughout
the experiential learning process, the

learner is actively engaged in posing

questions, investigating, experimenting,
being curious, solving problems, assuming
responsibility. Lastly application: Learners
are engaged intellectually, emotionally,
socially and physically, which produces
that learning task is authentic. Experiential
learning is based on the premise that
having experiences is best way to learn.
Incorporating experiential learning into
classes can ensure students’ success
by equipping them with the necessary

knowledge to complete the task.
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CONCEPTUAL FRAMEWORK

The study consisted of two
variables: independent and dependent
variables. The independent variable
was experiential learning approach and
dependent variables were science learning
achievement and students’ learning
satisfaction. With the approach used,
students’ learning achievement and their

reaction towards experiential learning

Independent Variable

Study through
Experiential Learning

Approach

|\ J
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were expected to improve. The framework
is illustrated below; classification of animals’
concept was taught using experiential
learning approach. A posttest and semi-
structureinterview were conducted after
the intervention to gather quantitative and
qualitative data respectively to compare
science learning achievement before and

after using experiential learning approach.

Dependent Variables

Science Learning Achievement
L J

( )

Students’ Learning Satisfactions
|\ J

Figure 2 Independent and Dependent Variables

RESEARCH METHODOLOGY
A mixed-methods approach was
adopted in this study, which integrates
both quantitative and qualitative research
techniques. Prior to using experiential
learning approach, a pretest was
administered, followed by a four-week
instructional phase in which
1. Population and sample
To form a sample group for

the study, a clustered random sampling

method was employed by the researcher,
involving 40 students aged 11 to 14 from a
Primary school. The selected sample group
exhibited a mix of abilities and gender. In
aligcnment with the principle outlined by
Hossan (2023), the concept of clustered
random sampling was implemented.
The researcher specifically chose one
section, consisting of 40 students from

three available sections in the sixth grade.
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This method involved dividing the population
into clusters, randomly selecting certain
clusters and subsequently including all
individuals within the chosen clusters in
the study.
2. Research Instruments

2.1 Lesson Plan

The researcher designed four
lessons in all of 90 minutes each. One
lesson plan covered 2 sessions, and 1
session was a period of 45 minutes. These
lessons were designed to teach four
topics from prescribed science curriculum
textbook for grade 6 Bhutanese students
which were relevant to experiential learning
approach. These lessons were taught
twice a week. To form a sample group for
the study, a clustered random sampling
method was employed by the researcher,
involving 40 students aged 11 to 14 from
a primary school a period of four weeks.
The main focus of the lessons was to
implement an experiential learning
approach on science learning achievement
which guided the research participants
towards science learning.

2.2 Pretest and Posttest

To ascertain the effectiveness
of the experiential learning approach of

the research participants, the researcher

conducted a learning achievement test
consisting of 5 marks of multiple-choice
questions, 5 marks of true or false
questions, 5 marks of fill in the blank’s
questions and 5 marks of short answer
questions with a total of 20 marks. The
researcher conducted the test before and
after the intervention to analyze the
learning achievement of research
participants. The pretest and the posttest
included the same test questions in order
to ensure consistency with the evaluation.

2.3 Semi-Structured Interview

A semi-structured interview
is qualitative research that prefers data
collection method where researcher’s
goal is to better understand the
participant’s unique perspective rather
than a generalized understanding of a
phenomenon. A semi-structure interview
guide often includes main open-ended
questions with follow-up probe questions
for the interviewer to refer to throughout
the interview (Adeoye-Olatunde & Olenik,
2021). AWl the 40 participants were
interviewed face to face to receive genuine
responses towards the use of experiential
learning approach in learning science.
The interview consisted of 5 questions

that the researcher has framed, focusing
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specifically to gather insights into various
aspects of student’s experiences with
experiential learning approach in learning
science. The responses of each of them
were recorded and later the researcher
transcribed. Therefore, by using identical
sets of questions, the researcher was able
to conduct standardized analyses and
facilitate the easier development of
themes.
3. Validity and Reliability

3.1 Validity

Content validity was ensured
through expert reviews, with all
instrument’s ratings above the acceptable
threshold (IOC > 0.67). In this study all
the instruments (lesson plans, learning
achievement test and semi-structured
interview form) were validated by three
experts and had rated +1 which was above
0.67, it showed that the items were ap-
propriate for the study as cited by Majid
(2018).

3.2 Reliability

The reliability of achievement
test was verified through a pilot test
with 30 students from grade 7 yielding a
Kuder-Richardson coefficient of 0.70,
indicating reliable test items. The

Kuder-Richardson (KR-20) formula was
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used to determine the learning
achievement test’s reliability coefficient.
The KR-20 coefficient for the instruments
must be equal to or greater than 0.70 to
be considered reliable. From the pilot
test conducted in grade 7, the coefficient
obtained was 0.70 which indicated that
test items were reliable as aligned by
Middleton (2019).
4. Ethical Consideration

For ethical consideration, the
researcher obtained consents from rel-
evant authorities including the research
and development institute of Rangsit Uni-
versity and the Ministry of Education and
Skills Development (MoESD), Bhutan. The
confidentiality and anonymity of the par-

ticipants’ views and opinions maintained.

RESEARCH RESULTS

Analysis of achievement test
scores

A comparative statistical analysis
using paired sample t-test showed a mean
difference of 10.18 between pretest and
posttest scores. The result of the analysis
indicated that the mean score of the
posttest was higher than the mean score

of the pretest as displayed in table below:
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Table 1 Paired T-test Analysis

Mean
Group Mean t P- Value
difference
Pretest 7.18 3.44 17.36-
N=40 29.67 01
Posttest 17.36 2.59 7.18=10.18

According to Table 1, the
pretest and posttest mean scores were
7.18 and 17.36, respectively. The data
clearly showed that the mean score of
the posttest was higher than the pretest
score for the group being analyzed, with
a mean difference of 10.18. This implies
that implementing an experiential learning
approach proved more effective as is
evident from the higher posttest mean
score in comparison to the pretest score.
The significance value (p) was .01, which
also indicated that there was a significant
improvement in scores. The study
discovered that using experiential learning
approach in learning science had a
substantial positive impact on students’
science learning abilities after assessing
scores.

The maximum and the minimum
scores in pretest were 15 and 1 respectively,
whereas the maximum and minimum
scores in the posttest were 20 and 11
respectively. Overall, the results indicated

that after using experiential learning

approach, the grade 6 Bhutanese students
significantly improved their learning
achievement in science.

Semi-structured interview

The second objective of the study
was to determine students’ learning
satisfaction of grade 6 students after using
experiential learning. After the instructional
sessions had concluded, the researcher
conducted interviews with the sample
group of students to further find out their
satisfaction. A thematic analysis of the data
obtained from semi-structure interviews
led to the identification of four main
themes: 1) Joy in learning, 2) Improved
class participation and interaction, 3) Unity
and cooperation and 4) Performance
improvement. A vast majority of students
expressed favorable feedback regarding
the use of experiential learning approach
in science learning.

1. Joy in Learning: Experiential
learning promoted enjoyment in learning
as students learned through hands on

experience. Most of the learmers expressed
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their joy in carrying out the activities using
an experiential learning approach. “We
enjoyed the class as we did fun activities
like drawing fish, listening to birds sound
through meditation activity and discov-
ering animals in the locality by exploring
the environment as well as doing quiz
activity.” (Group 1)

2. Improved class participation
and interaction: The children talked about
how participating in experiential learning
activities gave them the opportunity to
participate and interact with each other
to promote collaboration as they worked
in groups. “We enjoyed the quiz the
most while participating in classroom
activities.” (Group 4) They were able to
discuss the ideas in groups to collaborate
on topics they were presented to discuss.
Students were motivated to take part in
activities associated with outdoor activities
since they get a chance to explore their
ideas.

3. Unity and cooperation: Unity
and cooperation creates a supportive
atmosphere. Students feel valued, leading
to a positive learning environment where
they were more willing to participate.
Students worked as a team to discuss

questions and present their findings. They
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worked together to complete the topic.
“To make a journey exciting and fun, we
must work together, show respect for one
another, and assist one another. Working
as a team will now be my pastime.”
(Student 6, Student 13, Student 30).
Furthermore, the field visits allowed
Students to see the advantage of teamwork.

4. Performance Improvement:
The majority of children who took part
in the interview claimed that their
performance had improved as a result
of the experiential learning. Students felt
that participating in a range of activities
in a science class would improve their
performance. “ The use of experiential
learning helped me become better in
science subject as this type of learning
have improved the way of my studying
and performance in test.” (Student 1,
from Group 1) Before the scores of the
students were found to be low but after
the intervention of experiential learning
approach they found that their academic
scores improved drastically.

Discussion

The findings of the first objective
found that experiential learning approach
could help enhance science learning

achievement of grade 6 Bhutanese
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students. With a sample of 40 children,
a pretest and posttest were conducted
before and after using the experiential
learning approach to compare the learning
achievement of grade 6 students. This was
demonstrated by the learning achievement
test results which showed a mean
difference between the pretest and
posttest scores of the sample group of
10.18. Before the score for pretest were
found to be 7.18, after using experiential
learning approach the posttest score
was found to be 17.36 with increased
improvement score of 10.18 as a mean
difference in which the study clearly
highlighted the positive impact of use of
experiential learning approach towards
science learning achievement of grade 6
students.

This outcome aligns with Ali (2019)
study; by actively participating in activities
that directly relate to the subject matter,
they can internalize concepts and apply
them in practical situations. This approach
emphasizes the importance of reflection
and feedback to enhance the learning
experiences. This conclusion is further
reinforced by Alicia (2021) investigation,
which found that experiential learning

approach provides an avenue for students

to explore their curiosity, make mistakes
and learn from those mistakes in a low-risk
environment. Through practicing
experience students learn more quickly.
When students experience more as a
student, it can help them become more
mature. The experiences in the learning
process create a sense of relevance.
Through real-world experiences, individuals
can hone these skills in authentic contexts,
preparing them for success in academic,
professional, and personal pursuits.

The study’s second major finding
revealed that students exhibited positive
learning satisfaction when experiential
learning approaches were incorporated
into science learning. The second objective
was addressed in the structured interview
with individual students. Thematic analysis
was used to assess the data, and it became
clear that students had a positive learning
satisfaction towards experiential learning
approach in science. The teaching learning
session was enjoyable for the students
because the classroom environment
encouraged lively conversations and
group interactions. The students described
their learning experiences in experiential
lessons throughout the interview.

Most students mentioned that
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they had a chance to experiment and
explore the knowledge they had learned
from the lessons. As a result, a platform
was developed where students could
learn through art, campus tour, listening
to sound through mindful meditations
and quizzes, all of which improved their
academic performance in science.

The results also demonstrated
that the experiential learning approach
improved students’ understanding of
science. Their knowledge of the subject
matter and abilities to comprehend was
enhanced by the experiential learning
approach. Additionally, it demonstrated
to them that learning can be enjoyable.
Students also talked about how experiential
learning made learning simple, which
encouraged them to learn and be
completely involved. Furthermore,
students were more satisfied than those
who sat in traditional lecture-based settings.

The findings were supported by
the related research done by (Cloke,
2023), in order to learn, one must first
acquire abstract concepts that one may
subsequently apply flexibly in a variety
of contexts. In light of this, experience is
transformed into knowledge. As such, it’s

experience that helps us to gather
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information, build our knowledge and
develop new skills. And this can only
happen when we’re playing an active and
engaged role in learning process. As per
Wangdi (2015) it was found that majority
of students are unable to understand core
concepts and apply knowledge to real life
situation across the grades and subjects.
The ability to independently drive one’s
own leaming, coupled with the appreciation
of the value of lifelong learning.

Conclusion

The study highlighted the
importance of incorporating experiential
learning approach in science instruc-
tion to improve their student’s learning
achievement. The result of comparison
of science learning achievement
between before and after using experiential
learning approach showed a significant
improvement in students’ performance,
with mean scores increasing from 7.18 in
the pretest to 17.36 in the posttest. This
improvement, confirmed by a statistically
significant paired sample t-test (p < .01),
demonstrated that the experiential learning
approach was effective in improving
students’ learning achievement on science
learning. The result of the study on learning

satisfaction towards using experiential
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learning approach showed that students
had a very positive learning satisfaction
towards experiential learning in learning
science. Positive outcomes included
motivation, curiosity, enjoyment,
enjoyable interactions, greater class-
room involvement, and academic
accomplishment. Based on the findings
of the interviews, every student said
they found the lessons interesting and
enjoyable. “When science is taught in an
engaging way, we are more inclined to
learn it. Because it felt like a fun learning
experience rather than a conventional

one, we found it easy to understand”.
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ABSTRACT

The study aimed to compare students’ achievement before and after studying
through the use of the Bar model method in enhancing grade 4 students’ achievement
in solving addition and subtraction word problems and their overall satisfaction with
the method. The sample group was 30 students of mixed abilities and genders from a
school in Samdrup Jongkhar, Bhutan and the research employed a clustered random
sampling method. The instruments included structured lesson plans, pretest and
posttest assessments, and semi-structured interviews. Quantitative analysis revealed a
significant improvement of students’ achievements, with mean scores increasing from
12.13 (SD = 4.16) to 18.53 (SD = 3.09), a mean gain of 6.40, confirmed as statistically
significant by a paired-sample t-test (p < .01). Qualitative data from the interview
provided insights on students’ experiences, showing a positive reception towards
the Bar model method. The students appreciated its role in enhancing collaborative
learning and expressed a desire to continue using the method in future mathematics
lessons. The findings indicated that the Bar Model method not only significantly
improved students’ problem-solving achievements but also boosted engagement
and satisfaction in mathematics learning. This results provided further evidence of an
overall improvement in students’ achievements in word problems related to addition
and subtraction after the use of Bar Model method.
Keywords: Bar Model Method, Addition and Subtraction Word Problem Solving, Grade 4

Students
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INTRODUCTION

Mathematics is a key component
of education globally, including in Bhutan,
where it is compulsory throughout primary
schooling. Despite its significance,
many Bhutanese students struggle with
mathematics, particularly word problem:s,
which are essential for applying
mathematical concepts in real-world
contexts but present challenges due
to their complex language and abstract
reasoning (Dorji & Tshering, 2020). The
PISA-D national report highlights this
issue, showing a significant gap in students’
performance on complex tasks (Bhutan
Council for School Examinations and
Assessment, 2019). Mastery of foundational
skills, such as addition and subtraction is
critical for advancing in mathematics, yet,
many students struggle to apply these
skills in practical situations (Boaler, 2016).

The Bar Model method, a visual
representation technique from Singapore
Mathematics, has shown potential in
enhancing students’ understanding and
problem-solving abilities (Kho, 2019). This
method uses rectangular bars to visualize
mathematical relationships, simplifying
complex problems and fostering deeper

conceptual understanding. Research

suggests that visual tools can enhance
student engagement and comprehension,
making mathematical concepts more
accessible. However, research on the Bar
model method in Bhutan is limited. This
study addresses this gap by examining
its impact on Grade 4 students’ ability
to solve addition and subtraction word
problems, a critical stage where
foundational skills are consolidated, and
more complex strategies are introduced.
The Bar model method aligns with Bhutan’s
holistic learning philosophy by incorporating
familiar scenarios from daily life, making
instruction more relevant and effective
(Ginsburg et al., 2008).

This research was motivated by
the recurring challenges that Bhutanese
students face in solving word problems.
Classroom observations have consistently
shown that many students struggle to
connect mathematical concepts with
real-life contexts, resulting in low
achievement in problem-solving tasks.
These challenges highlight the need for
instructional methods that strengthen
students’ conceptual understanding and
practical application of mathematics. This

study aims to contribute to the body of
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knowledge on effective teaching strate-
gies in Bhutanese mathematics education
and to provide practical approaches for

improving student learning outcomes.

RESEARCH OBJECTIVES

1. To compare grade 4 Bhutanese
students’ achievements before and after
studying through the use of the Bar Model
method for addition and subtraction word
problem achievement.

2. Toexamine Grade 4 Bhutanese
students’ learning satisfaction with the
use of the Bar Model method in solving

addition and subtraction word problems.

LITERATURE REVIEW

1. Evolution of the Mathematics
Curriculum in Bhutan

The mathematics curriculum in
Bhutan has evolved significantly, shaped
by the Royal Education Council’s (REC)
efforts to blend modern pedagogical
practices with Bhutanese cultural heritage.
Initially influenced by India, Bhutan’s
curriculum relied heavily on imported
textbooks and teaching methods.
However, as Bhutan developed, the need
for a curriculum reflecting Bhutanese
values and addressing unique student
challenges became evident (REC, 2019).
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Reforms introduced Bhutanese cultural
references and examples to make learning
more relevant, promoting a holistic
approach to education that focuses on
physical, emotional, and intellectual
development. Despite these advancements,
Wangmo and Tenzin (2019) note that
students continue to struggle with Word
Problems, which demand not only numerical
skills but also language comprehension
and the ability to apply mathematical
concepts to real-life situations.

2. The Context of Mathematics
Education in Bhutan

Mathematics education in Bhutan,
like in many developing nations, faces
challenges such as a shortage of trained
teachers, limited resources, and a
curriculum that, while culturally relevant,
sometimes lags behind global standards.
Bhutanese students often find mathematical
concepts abstract and disconnected from
their daily experiences, particularly in areas
such as word problems (Wangchuk, 2017).
To address these issues, recent initiatives
by the Ministry of Education and Skills
Development (MoESD) and the Royal
Education Council (REC) aim to improve
mathematics education by introducing
new teaching methods and resources
(REC, 2019).
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3. The Bar Model Method

Originated from Singapore’s
mathematics curriculum, the Bar Model
Method is a powerful visual tool that helps
students break down complex problems
into manageable parts by representing

Word Problem elements as bars (Kho,

2019). In the part-whole model (Figure
1), a set (the whole) is composed of
two or more subsets (the parts). In this
approach, rectangular bars are utilized to
denote the quantities that constitute the
‘parts,” with the bars labeled and
numbered to effectively represent the

word problem, as shown in Figure 1

Figure 1 Part - whole model taken from Yeap (2014)

4. Empirical Evidence of
Effectiveness

Research consistently supports
the effectiveness of the Bar model
method in improving students’
mathematical problem-solving abilities.
Studies across different educational
contexts show that students taught using
this method outperform those taught
through traditional approaches (Gonzalez
et al,, 2020). For instance, Ng and Phang
(2017) found that students using the Bar
Model method made significant gains

in solving complex word problems,

particularly those struggling with
mathematics’ abstract nature. They also
added that the method’s adaptability
across diverse educational systems further
suggests its potential effectiveness which
is applicable in Bhutan as well.

5. Benefits of Using Bar Model
Method

The Bar Model method is
recognized for enhancing students’
understanding of mathematical concepts,
especially in solving addition and
subtraction word problems. By visually

representing mathematical relation-
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ships, this method simplifies complex
problems, fostering logical reasoning
and critical thinking (Suh, 2015). The Bar
model method assists students in
visualizing problems by translating
textual information into clear, recognizable
diagrams, which aligns with their
learning needs through both
visual and practical engagement
(Ng & Phang, 2017). By providing a visual
framework, the Bar model method
enables students to organize and interpret
complex information, which is especially
useful for tackling difficult mathematical
problems (Garelick, 2006). Its adaptability
across cultural contexts, makes it a
valuable tool, although successful
implementation depends on factors such
as teacher training, curriculum alisnment,
and resources. Additionally, the visual
framework aids memory retention and
problem-solving organization (Choden &
Chalermnirundorn, 2021).
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CONCEPTUAL FRAMEWORK

The study consisted of an
independent variable, the use of Bar model
method for addition and subtraction word
problem achievement among grade 4
Bhutanese students. The two dependent
Variables were students’ learning
achievement and students’ learning
satisfaction. Learning achievement was
assessed through pretest and posttest. To
gain a deeper knowledge of satisfaction,
the researcher incorporated a qualitative
method that is semi-structured interview,
allowing for a thorough study of students’
satisfaction and broadening the overall
study’s insights on the use of the Bar
Model method on the learning experience.
The positive correlation between the Bar
model method and these dependent
variables highlighted the method’s
potential to enhance both academic
performance and student engagement
in the learning process. The framework is

illustrated below:

Independent Variable

The use of Bar model method

Dependent Variables

Addition and subtraction word

problem achievement

[Students’ learning satisfaction)

Figure 2 Independent and Dependent Variables for the study
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RESEARCH METHODOLOGY

1. Research Design

This study employed amixed-method
design, integrating both qualitative and
quantitative methods to investigate the
learning achievement and learning

satisfaction of grade 4 Bhutanese
students using the Bar Model method
for solving addition and subtraction word
problems. The researcher employed a
mixed-method design to capitalize on the
complementary strengths of both
qualitative and quantitative approaches.
This design was justified by its ability to
provide a more comprehensive
understanding of the research problem.
Quantitative data, gathered through
pretest and posttest, allowed for a
measurable analysis of students’ learning
achievements, while qualitative data,
obtained through semi-structured
interview, offered deeper insights into
students’ experiences and satisfaction.
This mixed method approach offers
researchers the opportunity to measure
data from multiple sources, providing a
deeper understanding of the research
questions under investigation (Tashakkori
& Teddlie, 2010). By combining these

methods, the researcher was able to

explore both the outcomes and subjective
experiences, leading to a more robust and
well-rounded interpretation of the study’s
findings.

2. Population and Sample

The study targeted grade 4
students from a school in Samdrup
Jongkhar, Bhutan, encompassing a diverse
group of students who are aged 9 to
11 years. A clustered random sampling
method was used to select one section
consisting of 30 students from five sections,
ensuring a representative sample for
the study. By maintaining careful oversight
throughout the study, the researcher
ensured that the sample size remained
stable and sufficient for drawing valid
conclusions.

By randomly selecting a cluster,
such as a specific section of grade 4
students, the researcher minimized bias
and ensured that each student within the
selected cluster has an equal opportunity
to participate. The randomness of cluster
selection preserved the integrity of the
sampling process, aligned with the study’s
goal of fair representation. Clustered
random sampling was used to efficiently
manage time and resources while

minimizing disruptions in the school.
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It allowed for the random selection of
groups, such as classrooms, making it
practical given logistical constraints, while
still ensuring a representative sample.

3. Research Instruments

The research instruments included
lesson plans, pretest and posttest, and
semi-structured interview. The lesson
plans, developed for four weeks of
instruction, incorporated the Bar Model
method and various multimedia tools
like PowerPoint slides, video clips and
worksheets to present the concept of Bar
Model to enhance learning. The pretest
and posttest, identical in content,
were designed to measure learning
achievement. The use of identical pretest
and posttest assessments is a common
practice in educational research, enabling
researchers to measure changes in learning
outcomes directly (Gall, Gall, & Borg, 2007).
However, familiarity with the test can lead
to practice effects, where participants may
score higher on the posttest simply due to
having seen similar questions beforehand
(Bridger, 2014). To enhance the validity of
the results, future research could employ
alternative assessments or create varied
test items that assess the same concepts,

thereby minimizing the influence of prior
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exposure. While semi-structured interview
provided qualitative insights on students’
satisfaction towards the Bar model
method.

4. Validity

According to several studies, the
acceptable threshold for Item-Objective
Congruence (I0C) should be higher than
0.67 (Polit & Beck, 2012). Content validity
was ensured through expert reviews, with
all instruments receiving ratings above the
acceptable threshold (IOC > 0.67). In this
study all the instruments (lesson plans,
learning achievement test, and semi-
structured interview questionnaire form)
were validated by three experts and had
rated +1 which was above 0.67, it showed
that the items were valid for the study.

5. Reliability

The reliability of the achievement
test was verified through a pilot test with
Grade 5 students, yielding a Kuder-Richardson
(KR-20) coefficient of 0.71, indicating
reliable test items. A Kuder-Richardson
coefficient of 0.70 is generally considered
to indicate acceptable reliability in
educational assessments (Cohen, 2013).
From the pilot test conducted in grade 5,
the coefficient obtained was 0.71, which

indicated that test items were reliable.
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6. Ethical Considerations

Ethical approval was obtained
from relevant authorities, including the
Research and Development Institute at
Rangsit University and the Ministry of
Education and Skills Development in
Bhutan. Informed consent was secured
from parents, and the confidentiality and
anonymity of all participants were

rigorously maintained.

RESEARCH RESULTS

1. Analysis of achievement test
scores

The quantitative results of the
study demonstrated a significant

improvement on grade 4 Bhutanese

students’ achievement on addition and
subtraction word problems following
the implementation of the Bar Model
method. The analysis, which involved 30
participants, yielded the following findings:

1.1 Improvement of Mean
Scores

Figure 3 below displays the
comparison of the mean score between
the pretest and the posttest. The mean
score of the participants increased from
12.13 in the pretest to 18.53 in the
posttest, indicating a notable increase in
6.40 mean difference improvement. This
increase suggested that the Bar model
method had positive effect on the

students’ problem-solving achievements.

Comparision of Mean Marks Between Pretest and
Posttest
20
2 15 1853
<<
E 10 12.13
g s ' —
= 0 7] Mean
Pretest Posttest
LEARNING ACHIEVEMNT TEST
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Table 1 Paired Sample T-test
Std. Mean Std. Error
N Mean P (value)
Deviation Difference Mean
Pretest 30 12.13 4.16 18.53- 76
Pair 1 -12.01 .000

Posttest 30 1853  3.09  12.13=6.40 57

Figure 3 Comparison of Pretest and Posttest Mean Scores

1.2 Statistical Significance

As represented in Table 1 above,
a paired sample t-test was conducted
to determine the statistical significance
of the observed improvement. The test
revealed a statistically significant
difference between the pretest and
posttest scores (t = -12.01, p < .01). The
significance level (p < .01) confirmed that
the improvement in scores was not due to
random variation but was likely a result of
the intervention. The standard deviation
of the scores decreased from 4.16 in
the pretest to 3.09 in the posttest. This
reduction in standard deviation indicated
that students’ performance became more
consistent after the intervention, with less
variability in their scores.

1.3 Correlation Between
Pretest and Posttest Scores

A strong positive correlation

was found between the pretest and
71, p < .01). This
suggested that students who initially

posttest scores (r =

performed well continued to improve, and
those with lower initial scores also made
significant progress.

1.4 Visual Representation
and Data Presentation

Figures 4 and 5 in the study
illustrated sample questions from the
pretest and posttest, along with their
corresponding answers.

These figures provided a visual
representation of the students’
problem-solving process before and after
the intervention. The results were further
detailed in Table 1 above, which presented
the paired samples t-test, including the
mean difference, standard deviation and
standard error of the mean. The P-value

was reported as .00, which is less than the
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commonly accepted significance level of
.05. This indicates that the improvement
in test scores was statistically significant.

The quantitative analysis
provided strong evidence that the Bar
model method effectively enhanced the

problem-solving skills of grade 4 students

Question 4 [242= 4 Ma rks]
tatoes and 526
A farmer harvested some vegetables from his field. He had a total of 784 pota

carrots.

tatoes does
o1 the farmer then harvested 312 more potatoes from anather field. Bov o'
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p———
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=
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in his storage, how
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Figure 4 Pretest problem-solving sample

question and its answers

2. Qualitative Analysis: Students’
Learning Satisfaction

The qualitative data, derived
from semi-structured interviews with 20
students, provided in-depth insights into
their learning satisfaction towards the Bar

Model method. Due to the time constraint

in Bhutan. The significant improvement in
mean scores, thereduction in score variability,
and the strong positive correlation between
pretest and posttest results collectively
demonstrated the method’s impact on
students’ academic achievement in solving

addition and subtraction word problems.

uestie
Question 4 [242= 4 Marks|

A fa
armer harvested some vegetables from his fleld. He had a total of 784 potatoes and 526
Carrots,

8 If the farmer then harvested 312 more
he have in total?
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Figure 5 Posttest problem-solving sample

question and its answers

and the convenience of the research
participants, 20 students randomly selected
out of 30 students. The interviews in
this study were conducted individually,
in pairs, and in groups to accommodate
the convenience and comfort of the

participants. This flexible approach is
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justified by the need to foster an
environment where participants feel at
ease, allowing for richer, more natural
responses. Research shows that adapting
interview formats based on participant
preferences can enhance the quality of
data collected, as it encourages more
open and honest dialogue (Creswell,
2014). By providing different settings, the
study ensured that participants were able
to engage in a way that best suited their
individual needs, thus improving the depth
and reliability of the data collected. The
analysis was organized under the following
themes:

2.1 Experience gathered
from the use of the Bar Model Method

Students’ experiences with the
Bar model method evolved over time,
initially presenting challenges that later
transformed into greater ease and
understanding. Student 001 stated,
“I found it really helpful because it made
the problems easier to understand.”
Similarly, Student 002 reflected, “At first,
it was a bit confusing, but once | got used
to it, I liked using it for solving problems.”
These reflections indicated that, while the
method required an initial adjustment

period, its benefits in simplifying complex
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word problems became apparent with
continued use.

2.2 Preferences for Visual
Learning

A preference for visual learning
emerged as a consistent theme, with
students appreciating the Bar Model
method’s ability to break down word
problems into manageable parts. Student
018 remarked, “I liked that | could see
the parts of the problem clearly,” while
Student 007 noted, “It helped me
understand where to start and what steps
to take.” These comments underscored
the method’s effectiveness in providing a
structured and visually guided approach
to problem-solving.

2.3 Understanding and Clarity

Despite the initial confusion,
students reported a clearer understanding
of mathematical concepts after becoming
accustomed to the Bar Model method.
Student 030 mentioned, “It was confusing
at the start, but then it got easier.” Student
004, who initially struggled with breaking
down problems into bars, emphasized
the importance of guided practice, stating,
“l had trouble understanding how to
break down the problems into bars.” Over

time, the clarity and utility of the method
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became more apparent as students
adapted to its structured approach.

2.4 Attitude towards Collab-
orative Learning

The interview responses
revealed varied experiences with
collaborative learning. Some students
enjoyed working together, with Student
008 stating, “We could help each
other when someone didn’t understand.”
However, there were few students who
were less enthusiastic, as expressed by
Student 026: “| don’t like working in a
team as some friends don’t cooperate.”
These differing experiences highlighted the
importance of managing group dynamics
to optimize the benefits of collaborative
learning alongside the Bar model method.

2.5 Desire to Continue Using
the Bar Model Method

Students expressed a strong
desire to continue using the Bar Model
method, reflecting its positive impact
on their learning experiences. Student
014 articulated this sentiment, stating,
“I would like to use it again because it
makes mathematics word problems easier
to understand and solve.” This enthusiasm
suggested that the method not only

enhanced their current performance but

also fostered confidence and a willingness
to apply it in future mathematical

challenges.

RESULTS CONCLUSION AND DISCUSSION
1. Results Conclusion
The study demonstrated that the
Bar model method significantly improved
grade 4 Bhutanese students ‘achievement
in solving addition and subtraction word
problems. Quantitative analysis revealed
a substantial increase in mean scores
from 12.13 in the pretest to 18.53 in the
posttest, indicating a 6.40 of mean
difference of improvement. The paired
sample t-test confirmed this improvement
was statistically significant (p < .01).
Additionally, the decrease in standard
deviation from 4.16 to 3.09 suggested
more consistent performance among
students. This consistency, along with
a strong positive correlation between
pretest and posttest scores (r=.71,p<.01),
underscored the method’s effectiveness
in enhancing students’ problem-solving
skills.
Quialitative analysis provided
further insights into students’ learning
satisfaction with the Bar model method.

The majority of students expressed
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positive experiences, noting that the visual
and structured nature of the method made
word problems more understandable and
less intimidating. Students appreciated
how the Bar Model Method helped them
break down problems into manageable
parts, leading to increased confidence and
a more positive learning experience. How-
ever, initial challenges were reported, with
some students requiring time to adjust to
the method. Collaborative learning was
also noted as beneficial, although some
students faced challenges due to varying
levels of cooperation among peers.
2. Discussion

2.1 Students’ Learning
Achievement

The findings of this study were
consistent with previous research
highlighting the advantages of visual
learning tools in mathematics education.
The significant improvement in test scores
supported the effectiveness of the Bar
model method, which aligned with
theories such as Bruner’s Theory of
Instruction, emphasizing the use of visual
aids to support cognitive development
and aid in the retention of new information
(Bruner, 1966). This result corroborated the
work of Boaler (2016) and Van Garderen
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(2006), who identified visual aids as crucial
for enhancing students’ understanding and
retention of mathematical concepts.
The study’s result also aligned
with Mayer’s Multimedia Learning
Theory, suggesting that structured visual
representations can reduce cognitive
load and improve learning outcomes
(Mayer, 2009). The paired sample t-test
confirmed that the improvement in test
scores was statistically significant (p <.01),
validating the Bar Model Method’s
effectiveness in supporting students as
they transitioned from basic arithmetic
to more complex problem-solving tasks.
Despite the initial confusion experienced
by some students, the Bar model method
proved effective as they became more
familiar with it. This outcome supported
Sweller, Ayres, and Kalyuga’s (2011)
emphasis on comprehensive instructional
support when introducing new teaching
The

problem-solving skills over time

methods. improvement in
demonstrated the method’s potential for
long-term integration into the curriculum.

To maximize the effectiveness
of the Bar model method in improving
students’ problem-solving skills, it is

recommended to embed it into the grade
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4 mathematics curriculum. This integration
would allow students to better manage
complex problems by breaking them
into simpler, more comprehensible parts.
Additionally, targeted professional
development for teachers is essential,
focusing on both the theory and practical
application of the method, along with
strategies to address potential challenges.
Gradual implementation alongside
traditional techniques is also suggested
to ease student adaptation, minimizing
confusion and anxiety while fostering
greater proficiency over time.
2.2 Students’

Satisfaction

Learning

Students’ qualitative feedback
recarding their satisfaction with the Bar
model method provided valuable insights
into its practical application and
acceptance in the classroom. Most students
reported a positive experience, expressing
that the visual and structured nature
of the Bar model made word problems
more approachable and less intimidating.
The impact of collaborative learning was
notable, with many students reporting
positive experiences when working with
peers. However, the mixed feedback

recarding teamwork highlighted the need

for careful management of group dynamics
to ensure effective collaborative learning
(Johnson et al., 2000). Students expressed
their preferences with comments like,
“It helped me understand where to start
and what steps to take,” and “I liked
drawing the bars because it made the
problem look easier.” These responses
highlighted the method’s ability to break
down complex tasks into simpler steps,
thus improving students’ confidence in
their problem-solving abilities. This aligned
with the cognitive development stages of
grade 4 students, who benefited
significantly from visual and hands on
learning aids (Mayer, 2009).

The analysis also revealed
some challenges related to understanding
and clarity. A few students initially
struggled with the mechanics of the Bar
Model method, such as correctly drawing
the bars and placing the numbers. One
student noted, “Sometimes | got mixed up
with where to put the numbers.” These
difficulties, however, were largely mitigated
with practice and proper instructional
support. This underscored the importance
of providing sufficient training and gradual
implementation when introducing new
teaching methodologies (Sweller, Ayres,
& Kalyuga, 2011).
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To improve students’ learning
satisfaction, promoting a collaborative
learning environment alongside the Bar
Model method is advised. Teamwork and
peer learning can play a significant role
in fostering positive learning experiences.
Structured group activities and peer tutoring
can create opportunities for students to
assist each other in solving complex word
problems, leading to greater engagement
and satisfaction in the learning process.

For future research, it would be
valuable to explore how the Bar Model
method could be adapted to support
other areas of mathematics, such as
multiplication, division, and fractions.
Investigating the method’s applicability
across various mathematical domains
could provide a more comprehensive
understanding of its effectiveness.
Additionally, comparative studies could
evaluate the Bar Model method against
traditional problem-solving strategies to
determine the most effective approaches
forimproving students’ learning satisfaction

and overall mathematical understanding.
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The study had several limitations.
The study was conducted with a single
section of grade 4 students from one
primary school in Bhutan, which restricts
the ability to generalize the findings to
all grade 4 students in Bhutan. Secondly,
the data may have differed if the research
had been conducted over a longer period.
Lastly, the study focused solely on the
Bar Model method for teaching addition
and subtraction word problems, so it
does not provide insights into student
performance across the broader mathe-
matics curriculum.

In conclusion, this study
demonstrated that the Bar model method
was an effective instructional tool for
improving grade 4 students’ achievement
in to solving addition and subtraction word
problems and enhancing their learning
satisfaction. The visual and structured
approach of the method, combined with
its capacity to foster collaborative learning,
supported its integration into the
Bhutanese mathematics curriculum.
The recommendations provided aim to
maximize the benefits of the method and
guide future research to further explore its

potential in mathematics education.



NIETIVING UMINGNTETWANILUAT

130 . ‘
U 16 atun 1 (wnsau - guieu 2568)

REFERENCES

Bhutan Council for School Examinations and Assessment. (2019). PISA-D National
Report for Bhutan 2018. Thimphu: BCSEA. Retrieved from http://www.bcsea.bt

Boaler, J. (2016). Mathematical mindsets: Unleashing students’ potential
through creative math, inspiring messages, and innovative teaching. Jossey-Bass.

Bruner, J. S. (1966). Toward a theory of instruction. Cambridge, MA: Harvard
University Press.

Choden, P., & Chalermnirundorn, N. (2021). The Integration of Manipulatives and
Cooperative Learning in the Learning Measurement of Grade Four Bhutanese
Students. Asia Social Issues, 14(5), 249108

Cohen, L. (2013). Research methods in education (7th ed.). Routledge.

Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed
method approaches (4th ed.). SAGE Publications.

Dorji, T., & Tshering, K. (2020). Challenges in Mathematics Education in Bhutan: A study
of secondary school students’ performance on word problems. Bhutan
Journal of Education, 7(1), 45-56.

Garelick, B. (2006). Miracle Math: A successful program from Singapore tests the limit
of school reform in the suburbs. Education Next 4, 6(4), 40-45.

Ginsburg, H. P., Lee, J. S., & Boyd, J. S. (2008). Mathematics Education for Young
Children: What it is and how to promote it. Social Policy Report, 22(1), 3-22.

Gonzalez, R. A., Krawec, J. L., & Ouyang, F. (2020). The Effectiveness of the Bar
Modeling Method: A systematic review and meta-analysis. Educational
Psychology Review, 32(1),183-210.

Johnson, D. W., Johnson, R. T., & Stanne, M. B. (2000). Cooperative learning methods:
A meta-analysis. Cooperative Learning Center at the University of Minnesota.

Kho, T. H. (2019). Unpacking the singapore bar model method: A tool for
teaching mathematics problem solving. Routledge.

Mayer, R. E. (2009). Multimedia learning (2nd ed.). Cambridge University Press.



Academic Journal Phranakhon Rajabhat University
Vol.16 No. 1 (January-June 2025)

131

Ng, S. F.,&Phang, F. A. (2017). A comparison of two problem-solving models: The effects
on students’ problem-solving performance and conceptual understanding.
Eurasia Journal of Mathematics, Science and Technology Education,13(8),
4817-4835.

Polit, D. F., & Beck, C. T. (2012). Nursing research: Generating and assessing evidence
for nursing practice (9th ed.). Lippincott Williams & Wilkins.

Royal Education Council. (2019). National Education Policy. Thimphu, Bhutan.
Retrieved from http://www.education.gov.bt/wp-content/uploads/2021/09/
National-Education-Policy.pdf

Suh, J. M. (2015). Developing mathematical modeling ability: The role of visual
representation. The Journal of Mathematical Behavior, 39, 132-147.

Sweller, J., Ayres, P., & Kalyuga, S. (2011). Cognitive load theory. Springer.

Tashakkori, A., & Teddlie, C. (Eds.). (2010). Handbook of mixed methods in social
and behavioral research. Sage Publications.

Van, G. D. (2006). Spatial visualization, visual imagery, and mathematical problem
solving of students with varying abilities. Journal of Learning Disabilities,
39(6), 496-506.

Wangchuk, K. (2017). Mathematics Teaching and Learning at the Primary Level in
Bhutan: A Qualitative Study. International Journal of Education in
Mathematics, Science and Technology, 5(3), 183-197.

Wangmo, K., & Tenzin, P. (2019). Assessment of Mathematics Education in Bhutan.
Journal of Educational and Social Research, 9(4), 77-86.

Yeap, B. H. (2014). Bar Modelling—a problem-solving tool. In From research to
practice: An effective Singapore math strategy. Singapore: Marshall

Cavendish Education.



JadeuniinasiandnunanalavasgnAnluauiutudssnalng

FACTORS AFFECTING CUSTOMER SATISFACTION IN AIRPORTS OF THAILAND

algnsud lyemad* n3y 1Ansey war Jozissu nauide
nevivingn1sMsty aadunisdunaEeu njawmmumuas Ussnelny

Nattakarn Chaihawong* Krit Wongcharern and Piyawan Donwichai

Aviation Science Management Division, Civil Aviation Training Center, Bangkok, Thailand

*E-mail: nattakarn@catc.or.th

Received: 05-09-2024
Revised: 14-11-2024
Accepted: 20-11-2024

UNANED

MeAseilngusrasAvdnanuUsens leuA 1) seyuaziinsesitladedidesasenniy
fanelavesflavansiuauiudulsemelng lagifudadenuninnisliuinig anuazain
aune WesnisAuUasnde waznsltivalulad 2) dnszauanuianelalulifsanng g vesnis
Tusnmisaunudu uag 3) lawsuumamsusulsuasimunguamuinsauudulinseiu
AuFaINsetgnAn Tnensdnmisudunafuieyaanngudlasaisiivsenaudag

Y |

Unvisaiiennend Ungsia waelaearsniglulseina mnvisauudundniazauiudu

'
o w a

giina wanFITenuinAunnnIsUINIskarAaznInausduleded Ay iifinaseniy
fawela Inefenavdiniuslusedugs (R? = 0.65 uag 0.62 MU p < 0.05) uAdeiiduuy
wamslunmstaunsuing Tnsemznsiimallaindiefinssansnmuazonsedu
wmsnseaUaende lieaiunriionelageaalviunglasasuazaduayunmaiiindnenin
nstiusmsauudulusgavana

AdAty: Anwilanelavesgnat MstiuInis Anuazanaute anudaendy malulad

Tuaunudu

ABSTRACT
This study has three objectives: 1) to identify and analyze the factors influencing

passenger satisfaction toward airports in Thailand, focusing on service quality, comfort,
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safety measures, and technology use; 2) to measure satisfaction across different
dimensions of airport service; and 3) to propose recommendations for enhancing and
developing airport service quality to meet customer expectations. Data was collected
from diverse passenger groups, including international tourists, business travelers, and
domestic passengers, at both major and regional airports. The findings indicate that
service quality and comfort are significant factors affecting passenger satisfaction, with
high correlation values (R2 = 0.65 and 0.62, respectively, p < 0.05). This study suggests
that service improvements, particularly those involving technology to increase efficiency
and safety, could further enhance passenger satisfaction and support Thailand’s airport
services in achieving international competitiveness.

Keywords: Passenger Satisfaction, Service Quality, Comfort, Safety, Airport Technology
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ssguRnwaynsusIng
ABSTRACT

This research article aims to study the technological leadership of school
administrators under the Secondary Educational Service Area Office in Samut
Prakan and to compare the technological leadership of these administrators based on
education levels, school sizes, and positions. The sample used in the research was
teachers who practiced teaching in educational institutions affiliated to the Samut
Prakan Secondary Education Area Office. From the launch of Cohen’s ready-made
program, a sample size of 333 teachers. The data collection tool was a questionnaire.
Index of Item Objective Congruence was between 0.60-1.00 and a reliability coefficient
of 0.98. Statistical analyses included frequency distribution, percentage, mean, standard
deviation, independent t-test, and one-way ANOVA. If significant differences were found
at the .05 level, pairwise comparisons of means were made using Scheffé’s post hoc
comparison method.

Findings are as follows. The overall technological leadership of school
administrators under the Secondary Educational Service Area Office in Samut
Prakan was rated as high. The Comparison of teachers’ opinions on the technological
leadership of school administrators under the Office of the Secondary Education Service
Area of Samut Prakan, classified by educational level and size of the school. When
comparing all pairs, no differences were found. Academic positions were found to be
significantly different overall and in each area at a statistical level of 05.

Keywords: Technological Leadership, Educational Administrators Affiliated to the Samut

Prakan Secondary Education Area Office
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ABSTRACT

The main objective of this research is to find out guidelines on the introduction
of the coercive measures of mediation in civil disputes in Thailand. It is qualitative
research by conducting documentary research and studying the comparison between
the law of Thailand and the laws of the United States of America and Canada.

According to the study, in the United States of America and Canadian
Confederation, there is the coercive mediation in civil disputes by forcing the parties
to go through the process of mediation in the disputes before filing a lawsuit to a law
court. As for Thailand, there is no law to force the parties to go through the process
of mediation before filing a lawsuit. According to the research outcome, in Thailand,
the parties should be forced to go through the process of mediation in civil disputes
before filing a lawsuit in the same way as those in the foreign countries. This process
of mediation will provide the parties with an opportunity to have a discussion on a
solution to the problem through an intermediary. If the parties are not forced to go
through the process of mediation in the disputes, they are likely to refuse to go through
the process of mediation, resulting that there is less chance to settle the disputes,
and there will be a great number of lawsuits to be filed to a law court.

This research has a suggestion that Section 20 ter of the Civil Procedure Code
should be amended in order that the parties must go through the mediation in the
disputes before filing a lawsuit to a law court.

Keyswords: coercive mediation in disputes, civil cases, justice process, settlement of

disputes
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ABSTRACT

This research aimed to study the development of communication innovation
through experience in the “Taste of Mon Legend” activity for preserving local Mon
food culture in Khlong Sam Wa community and evaluate the effectiveness of this
communication innovation in creating awareness and recognition of Mon local food
values. The study employed participatory action research, collecting data from two
key informant groups: five representatives from the Mon Khlong Sam Wa community
and 85 participants in the “Taste of Mon Legend” activity.

The findings revealed that the communication innovation development
emphasized integrating direct experiences through local food tasting, such as traditional
sticky rice desserts and Mon pounded rice cakes, along with learning about cultural
dress through Mon shoulder cloths. The evaluation indicated that over 90 percent of
participants demonstrated high levels of recognition of local food values, particularly
in cultural and local wisdom aspects. Additionally, the integration of research with
teaching and learning, by involving students in producing public relations materials,
helped expand awareness and instill recognition of food cultural heritage among the
younger generation.

Keywords: Communication Innovation, Food Culture, Mon Community of Khlong Sam

Wa, Direct Experience
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ABSTRACT
The objectives of this research were to study and compare the teachers’

opinions on the ethical leadership of school administrators under the Secondary
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Education Service Area Office Bangkok 2 it by educational qualification, academic rank,
and work experience. Research results overall, teachers’ perspectives on the ethical
leadership of school administrators are at the highest level honesty, responsibility,
justice, trust, respect, respectively. There is a similar opinion among teachers with
different educational qualifications on the ethical leadership of school administrators
overall and in all aspects were not significantly different. Teachers with different ac-
ademic rank levels have similar opinions for both general and factors on the ethical
leadership of school administrators. overall and in all aspects at the .05 significance.
Teachers with different work experiences have no different opinions for both general
and factors on the ethical leadership of school administrators.

Keywords: Ethical leadership, School administrator, Secondary Education Service Area

Office Bangkok 2
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ABSTRACT

This article discusses integrating food heritage with the Sustainable Development
Goals (SDGs). Aimed to promote sustainable development, preserve cultural identity, and
support local economies. It also addressed the global challenges such as poverty
reduction, environmental conservation, and social inclusion when integrating food
heritage with SDGs. A food heritage is the cultural, social, and historical influence conveyed
by food, and it is important to personal and community identities. It is the traditional
knowledge and skill about agriculture, culinary, and biodiversity that is supported in a
territory. It is noteworthy that recognition and valorization of food heritage could contribute
to food security, improve livelihoods, reduce, and preserve local culture and sustainable
traditional ways of food for future generations. Embedding food heritage into the SDGs
therefore provides an opportunity to solve global challenges, ranging from poverty
eradication to environmental conservation and social inclusion. Long-term socioeconomic
opportunities include promoting indigenous crops, culinary practices, and cultural
tourism for marginalized communities. Preserving food heritage supports economic
development, tourism, cultural identity, and biodiversity conservation. Embracing
sustainable agricultural practices with indigenous crops enhances ecosystem health
and environmental sustainability. Traditional diets, rich in nutrients and healthy
preparation methods, also help prevent diet-related diseases.

Keywords: Food Heritage, Sustainable Development Goals, Cultural Preservation
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INTRODUCTION

The associations between food
heritage and sustainable development
have received increased attention in
recent years (Kapelari et al., 2020).
Food heritage, which is not just about
food but also includes cultural, social, and
historical aspects of food, this cultural
heritage has a significant impact on both
personal, collective and even national
identities. The value of this heritage could
promote economic, political, and social
empowerment in local communities
(Zocchi et al., 2021; Mi et al., 2014).
Integrating food heritage and associated
culture with the SDGs can create a unique
opportunity for pursuing pressing global
issues. For example, food security, en-
vironmental conservation, and social
inclusion. However, integrating food
heritage within the SDGs involves
many aspects, such as recognizing and
supporting traditional knowledge,
agricultural practices, and biodiversity.
This integration helps maintain
local ecosystem services, enhances
food and livelihood security in
local communities, and ensures the
preservation or safeguarding of local

cultures and traditional foodways for
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future generations. A key aspect of
this integration is understanding the
socio-cultural motives that drive food
choices. Outreach activities, such as
those demonstrated by Botanic Gardens,
acknowledge the importance of food
heritage in people’s lives, significantly
impacting their understanding and
engagement with sustainable food systems
(Kapelari et al., 2020). Local communities’
specific needs and values often shape
these locally based initiatives, setting
them apart from the globally oriented
approaches of organizations like UNESCO
(Matta, 2019). The preservation and
promotion of agricultural heritage sites
designated by the Food and Agriculture
Organization (FAO) and UNESCO are
also promising avenues for sustainable
development. These “living” or “real life”
systems, with their distinct ecosystems and
cultural practices, necessitate a dynamic
conservation strategy that balances
preservation and development through
carefully planned tourism initiatives.
Understanding the intrinsic importance
of cultural heritage as the foundation of
these agricultural systems ensures the

preservation of traditional knowledge,
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rural identity, and the welfare of local
communities, as well as ecological and
landscape resources (Matta, 2019; Mi et
al,, 2014).

FRAMEWORK ANALYIS

The integration of food heritage
with SDGs is supported through several
essential frameworks. The Cultural
Sustainability Framework emphasizes the
preservation of food heritage as a vital
aspect of cultural identity. This framework
aligns with SDG 11 (Sustainable Cities
and Communities), ensuring that
local cultures and traditions are safe-
guarded and transmitted to future
generations. The Agrobiodiversity
Framework promotes the conservation of
traditional agricultural practices, which
enhances biodiversity and fosters
sustainable farming. This framework
contributes to SDG 2 (Zero Hunger)
and SDG 12 (Responsible Consumption
and Production) through the support of
indigenous crops and local knowledge,
improving both food security and
environmental sustainability. Additionally,
the Sustainable Livelihoods Framework
underscores the economic potential of

food heritage. Traditional food practices,

when linked with economic opportunities
like cultural tourism and niche markets for
indigenous products, help address SDG 1
(No Poverty) and SDG 8 (Decent Work and
Economic Growth), enhancing livelihoods
for marginalized communities through

sustainable food systems.

Integrating food heritage with
SDG 1: No poverty

Integration of food heritage with
the SDGs can reduce poverty, specifically
in rural areas. The use of food heritage
as a community initiative by integrating
the background helps in creating
sustainable opportunities for marginalized
groups from a socio-economic perspective.
The program involves training, promotion
of the local foods, and an equitable
market regarding the products (Bessiere,
2013).

For example, in South Africa,
academic institutions have played a
key role in developing community-led
cultural heritage tourism projects that
focus on preserving and promoting food
heritage (Shabalala, 2023). The programs
engage senior citizens in teaching
visitors and youth traditional culinary

skills, such as preparing indigenous dishes
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like umngqusho (samp and beans) and
chakalaka (spicy vegetable relish). They
ensure the continuation of their food
heritage by passing on these culinary
traditions. The program also offers
advice to policymakers on matters
related to the preservation of cultural and
culinary heritage. These interventions
create income and employment through
food tourism, instill pride and ownership
among locals, and contribute to achieving
SDG 1 by empowering communities
economically through their food
heritage. Encouraging the cultivation of
indigenous crops and traditional culinary
practices can create niche markets,
offering more value than conventional
crops (Trolio et al., 2016). These
unique, nutritious foods can boost
farmers’ incomes. Additionally, culturally
sustainable tourism, featuring food
heritage through cooking classes or
agritourism, is an effective way to generate
new income for communities.

Food heritage can also underpin
heritage and sustainability through
consumption and agriculture, increasing
local tourism attractiveness. Moreover,
value addition to indigenous crops and
culinary practices, for example through

processing, label creation, or other means
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to enhance indigenous crops, can raise
income for communities even more,
if traditional food is adequately branded
(Trolio et al., 2016). Finally, community
capacities and knowledge can be
developed and enhanced to ensure
that production activities, post-harvest
practices, and value-adding, for
example, are managed effectively to
create sustainable local businesses from
differentiated food heritage - training
refers to these and other capacity-building
activities. Charles Aworh’s (2015) study
provides compelling evidence that
adding value to indigenous crops can
boost both nutrition and community
income. Underutilized crops such as
African star apple, African mango, and hog
plum are high in essential nutrients such
as vitamin C, provitamin A, and minerals,
all of which play a key part in improving
rural diets. Additionally, value-added
processing, such as the production
of jams, juices, and fruit leathers, can help
smallholder farmers reduce post-harvest
losses while increasing income. This
demonstrates the ability of traditional
foods, when properly processed and
branded, to contribute to both economic

development and improved food security.
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Integrating food heritage with SDG
3: Good health and well-being

Human societies have established
rich culinary traditions and have tapped
locally adapted, nutrient-dense crop
varieties showcased in the designation of
many traditional food systems, providing
a variety of balanced and diverse
diets (Zocchi et al.,, 2021). Accordingly,
various policies and initiatives can
promote the consumption of traditional
foods, inherently recognizing their
nutritional and health propensities.
This is particularly a beneficial
development for public health,
especially when considering the challenge
of malnutrition or various other forms of
micronutrient deficiencies or diet-related
burdens of non-communicable diseases.
It can also add to the well-being of
communities and societies through the
enhancement of people’s sense of
identity and self-esteem, the bonding of
generations, and strengthening of cultural
continuity, and an increase in community
cohesion and solidarity. Consequently,
traditional food systems can contribute
to SDG 3 in the following ways:

1. Diverse Diets: One of the

advantages of traditional foods is that

they often represent a great diversity of
nutrient-rich foods that promote a
balanced diet, which protects people from
malnutrition and specific culture-related
moderating nutrient deficiencies. In this
recard, Kennedy et al. (2017) point to
the fact that traditional foods are crucial
for maintaining a healthy diet. The
nutritious nature of traditional foods often
implies that these dishes do not usually
lead to an under consumption of more
nutritious foods and, thus, promote a healthy
lifestyle. Balanced, whole-food-based
dishes such as a mixture of fresh fruit,
vegetables, whole grains, legumes, and
some lean protein serve as a perfect way
to obtain all the necessary vitamins and
minerals and promote well-being. Overall,
it can be concluded that the diversity and
balance of traditional dishes equals the
diversity of micronutrients consumed. As
Frison et al. (2006) points out, agricultural
biodiversity and traditional diets are
important in combating malnutrition and
micronutrient deficiencies. Traditional
diets, which include a diverse range of
indigenous and nutrient-dense foods,
can provide essential micronutrients
like vitamin A, iron, and zinc, as well as

other health-promoting compounds. The
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transition from diverse traditional diets
to simplified cereal-based diets has
exacerbated widespread nutrient
deficiencies, particularly in developing
countries. Traditional diets can improve
dietary diversity by encouraging the
consumption of locally sourced, biodiverse
foods, thereby reducing malnutrition and
micronutrient deficiencies.

In addition to this, traditional
foods often help their roots and
demonstrate a wide range of manifested
nutritional benefits. The seasonal traditional
foods represent a combination of various
aspects that will guarantee the health and
happiness of our bodies. Supporting the
consumption of the products grown
locally and supporting local farmers and
food producers will ensure biodiversity
and sustainably grown food. Finally,
adopting a diet that is more like a traditional
one, is possible to protect from being
malnourished or micronutrient deficient
(Frison et al., 2006).

2. Combatting Malnutrition:
Malnutrition can be combated with
traditional food policies, which promote
the utilization of locally appropriate,
nutritionally dense crops that are grown

in lower resource-intensive systems. For
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example, according to Mabhaudhi et al.
(2018), African leafy vegetables such as
amaranth, Chinese cabbage, and black
nightshade are high in vitamins, fiber, and
iron. These can be useful for improving
the quality of rural diets. Furthermore,
these crops are more resistant to
environmental stressors, which can
improve the sustainability of local
food systems. Policies that encourage
the cultivation and consumption of
indigenous crops can empower smallholder
farmers, particularly women, open new
market opportunities, and promote
economic development (Zondi et al,,
2022). Despite their nutritional benefits,
indigenous crops such as cowpea and
bambara groundnut have been marginalized,
but they are now gaining popularity due
to their potential to alleviate malnutrition
and promote sustainable agriculture.

3. Reducing Non-Communicable
Diseases: A return to ancestral plant-based
diets may significantly decrease the
incidence of diet-related noncommunicable
diseases like type two diabetes, obesity,
and heart disease by capitalizing on
their diverse and nutrient-wealthy
profiles. As Sarkar et al. (2020) have

demonstrated, these foods contain
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beneficial phenolic bioactive, antioxidants,
and other health-promoting compounds
in blood

management, lower hypertension, and

shown to aid sugar
improve cardiovascular health. Furthermore,
their research unveiled that the traditional
Native American “threesisters” -corn, beans,
and squash - boast robust antidiabetic,
antihypertensive, and antioxidant
properties. Incorporating traditional foods
back into current diets can offer a powerful
dietary strategy to battle the escalating
noncommunicable disease epidemic,
especially among indigenous populations
who have experienced considerable
changes to both nourishment and lifestyle
due to modern industrial agriculture’s
ubiquitous commodification of eating.

4. Cultural Identity: A community’s
heritage, ethics, and lifestyle are inextricably
linked to conventional dietary knowledge
and culinary customs, making conservation
critical for nurturing a sentiment of cultural
individuality and continuity. For example,
among the Nuxalk Nation in British
Columbia, Canada, the eulachon fish
and its grease are considered profoundly
meaningful (Kuhnlein & Chotiboriboon,
2022). Although problems like overfishing

and ecological degradation present

challenges, carrying on rituals like
customary angling and rendering the
grease honors the fish’s historical and
nutritional significance. More than maintaining
important cultural information, these
events also strengthen communal bonds
and guarantee these practices will be
passed down to coming generations, pre-
serving cultural character and linearity.
5. Community Cohesion: Shared
culinary traditions can strengthen community
bonds and improve social well-being
by encouraging a sense of belonging,
cultural continuity, and social interaction.
The Mediterranean diet exemplifies how
a culturally embedded dietary pattern
can provide social and health benefits
(Meybeck & Gitz, 2017). This traditional
diet nourishes more than one’s stomach.
It cultivates a cultural fabric stitched
together by communal breaking of bread,
collaborative cooking, and congregate
dining. Through group grubbing and
gustatory gatherings, bonds are forged as
fellowship and feelings of togetherness
thrive while loneliness and disconnectedness
fall away. A community fortifies itself and
interlaces interpersonal threads by
cherishing and partaking in shared savoring

of savories - sustenance for the soul that
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enriches existence and elevates each
individual’s experience of living (Wondirad
et al,, 2021).

Integrating food heritage with
SDG 8: Decent work and economic
growth

The preservation and promotion of
agricultural heritage sites can help achieve
SDG 8 by generating employment and
income through tourism, which highlights
the cultural and ecological value of these
systems (Mi et al., 2014). However, success
relies on constructing proper policies and
balanced markets to ensure equitable
benefit distribution among all stakeholders.
Productive communication and
collaboration among policymakers,
heritage professionals, and local
communities are critical for balancing
conservation and development (Han et al.,
2016). Integrating food heritage with SDG
8 could involve numerous tactics, such
as establishing education centers that
promote agricultural methods to attract
tourists and spur economic growth in
rural territories. Furthermore, developing
exclusive labels for indigenous crops can
heighten consumer awareness of their
cultivation and elevate the revenue of

smallholders.
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1. Creating Community-Based
Enterprises: Local communities have
opportunities to develop food-based
businesses rooted in traditional knowledge,
such as small manufacturing centers,
cultural culinary experiences, and
home-based industries. According to
research by Aaltonen et al. (2015), a
community’s entrepreneurial heritage
associated with nourishment empowers
locals to leverage their inherited sagacity
and assets to conceive food-related
companies, consequently building
sustainable benefits. Highlighting
one-of-a-kind cultural roots, conventional
recipes, and edible customs can attract
customers seeking authentic experiences.
Places provide a compelling value
proposition by demonstrating their legacy
through small-scale processing, culinary
travel and home industries.

2. Local Value Chain Strengthening:
While all members of local food
networks can mutually benefit,
marginalized smallholder farmers tend
to see the fewest rewards. However,
building linkages between growers, processors,
and customers has the potential to redistribute
value more equitably (de Zegher et al,,
2019). According to Vos, R., & Cattaneo’s

(2021) research, models like cooperatives
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and producer organizations are
effective at connecting small farms
with additional market players, broadening
access, and ensuring fair payment for
goods. Smallholders are allowed to engage
in value-adding activities, such as
preparation and packaging, by fortifying
these relationships. This promotes a
balanced distribution of financial profits
across the supply chain and expands
occupations in processing. Localized
food systems enable direct interactions
between producers and consumers,
increasing transparency, reducing
intermediaries, and ensuring growers retain
a larger share of the final price. This direct
connection can boost producers’ earnings,
improve food quality, and promote
financial growth while creating new,

decent job opportunities.

Integrating food heritage with
SDG 12: Responsible consumption and
production

Consumers can be encouraged
to make more informed decisions that
promote sustainable and ethically sourced
food products by emphasizing the cultural
and ecological importance of traditional

food systems. For instance, the Slow

Food movement and other initiatives
that acknowledge and protect traditional
food heritage have played a critical role
in increasing awareness of the significance
of preserving local food cultures and
promoting sustainable food production
practices (Mariani et al., 2021). This
symbiotic relationship between consumers,
producers, and policymakers in the pursuit
of responsible consumption and production
patterns can be achieved through these
grassroots efforts, which can complement
top-down policy initiatives (Signori &
Forno, 2019). Additionally, the studies of
Trolio et al. (2016) and Mariani et al. (2021)
could suggest strategies for aligning food
heritage with SDG 12 as follows.

1. Promote GlIs and Protected
Designations of Origin (PDOs): The Gls
and PDOs are intellectual property rights
that identify products as originating from
specific regions, where their unique
qualities, reputation, or other characteristics
are intrinsically linked to their geographical
origin. These designations are increasingly
recognized for their potential to drive
local economic growth while simultaneously
preserving cultural heritage. Gls can
promote rural development and offer

economic opportunities to local
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communities by establishing niche markets
and enhancing the value of products
(Zografos, 2008). Moreover, Gls help
safeguard cultural heritage by protecting
traditional knowledge, practices, and
expressions, and by acknowledging the
sacred beliefs of indigenous peoples
(Gangjee, 2012).

Beyond cultural preservation, Gls
help maintain biological and cultural
diversity, including animal breeds, plant
varieties, and ecosystems. They also
promote sustainable development by
encouraging responsible practices and
fostering social, economic, and
environmental progress. Integrated into
public policy, Gls can meet regional and
product-specific needs, aligning with SDGs.
However, their success often relies on
state involvement, which empowers small
farmers. The effectiveness of Gl protection
varies across countries, depending on
institutional support and infrastructure.

2. Traceability and Transparency
Systems Development: The development
of traceability and transparency systems in
the food supply chain is crucial for
ensuring greater accountability and
promoting traditional food items. With

the increasing complexity of global food
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supply chains, traditional systems often
fall short in providing the necessary
transparency and traceability. Emerging
technologies, particularly blockchain, offer
promising solutions to these challenges.
Blockchain technology provides a secure,
immutable, and transparent system for
tracking food products across the supply
chain, ensuring total control over their
traceability from origin to consumer
(Ellahi et al., 2023). Blockchain-based
systems can improve the traceability
performance by providing full transparency
and security, which is difficult to achieve
with traditional loT systems that rely on
centralized paradigms (Feng et al., 2020).
Despite the benefits, there are challenges
in implementing blockchain-based
traceability systems, including high costs,
standardization issues, and the need for
regulatory frameworks (Nurgazina et al.,,
2021). Effective implementation requires
addressing these challenges through
collaborative efforts among stakeholders
and continuous technological advancements.

3. Celebrateand Valorize Neglected
or Underutilized Crops and Traditional
Foods: Upscale the status of neglected
or marginalized food crops and traditional

culinary practices, diversifying long-term
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food systems, breaking the cycle of
unsustainable industrial agriculture,
and encouraging the consumption of
nutritionally adaptive foods (Frison, 2016).
4. Implement Sustainable Packaging
and Distribution Strategies: To mitigate
waste and environmental consequences in
conventional food systems, it is imperative
to establish environmentally sustainable
packaging and efficient food distribution
networks. When adopting these approaches,
food heritage could facilitate the shift
towards more conscientious production
and consumption patterns necessary to
accomplish SDG 12 (Frison, 2016).

CONCLUSION

SDG 1: No Poverty - The preservation
of food heritage can effectively mitigate
poverty, especially in rural and indigenous
populations. Through the promotion of
traditional food systems, indigenous crops,
and cultural tourism, it is possible to
establish sustainable income prospects and
specialized markets, so offering essential
economic assistance to marginalized
communities.

SDG 3: Good Health and Well-being -
Traditional food systems offer diverse,

nutrient-rich diets that can prevent

malnutrition and diet-related illnesses.
Promoting these foods can improve public
health and well-being, while also preserving
cultural traditions and fostering a sense of
continuity across generations.

SDG 8: Decent Work and Economic
Growth - Specifically through cultural
tourism and local businesses, the
preservation and promotion of food
heritage has the capacity to stimulate
sustained economic development.
Facilitating the development of
community-based enterprises rooted in
traditional culinary methods can stimulate
employment opportunities and enhance
local economies, all the while safeguarding
cultural heritage.

SDG 12: Responsible Consumption
and Production - Encouraging the use of
traditional foods and sustainable farming
methods is critical for responsible
consumption. The GIs and PDOs are
initiatives that help to protect traditional
knowledge promote biodiversity and
ensure food production systems’

transparency and sustainability.

RECOMMENDATIONS
1. Policy Implementation:

Governments and international
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organizations should prioritize the
enactment of policies that support the
preservation and promotion of traditional
food systems. This may include the
development of incentive programs for
sustainable farming practices and the
establishment of legal frameworks to
protect traditional knowledge through
intellectual property rights.

2. Community Engagement:
Empowering local communities is key

to preserving food heritage through

sustainable, ethically sourced products.
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ABSTRACT

The application of Google AppSheet to enhance office work efficiency involves
studying the use of technology to improve workflows in modern organizations. Google
AppSheet is a platform that enables users to create applications without requiring
programming knowledge, allowing employees to quickly and efficiently develop
applications, tailored to their specific needs. This study analyzed the use of Google
AppSheet in managing customer data, project tracking, and human resources
management. The authors experimented with and tested the functionality of AppSheet,
finding that its use significantly reduced data processing time, yielded good results,
and increased work accuracy. The study identified three key factors: 1.Improving
workflows by creating applications that meet specific needs; 2.Enhancing
communication and collaboration through centralized data sharing and project
management; and 3.Improving data management efficiency through real-time data
processing and management. in the digital era where organizations must adapt quickly,
is highlighted. Google AppSheet is a highly potent tool for creating flexible workflows
that respond effectively to the needs of modern businesses.

Keywords: Application, Google AppSheet, Productivity, Office
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n3vi1uludtineu aununYy Google
AppSheet uaz n15Uszyndtd Google
AppSheet 1agn153LATILRWUIAN N W]
wazideiiAedesesafuszuu Weninu
Faulunisinavedoya wavagunadu 3
Uadgvian
1. AnunungnsIineuludineu
asvineuludiineu wuneds
ﬂizmumﬁﬁqﬂmﬂsﬂﬁﬁ’amuiuamw
MAdeuiill n1sinn1suarAIuANeENd
duszuu Tnefifaqussasdileativayuy
A3ANIUIIUVDI89ANT TUAIUAIS 9 WU
N133ANTsTeYa NTUTEAILIY nsdeans
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La¥N15UINN5gNA (Robbins & Judge, 2019)
diinnuduaauifisusaminensyana
wazmalulading 4 Leatiuayunisiaui
fuszavsnmuarnsussarl e veang

wana1nd nrsvirauludatneu
fansaumauianIsldsruumalulagansaume
Lazip3esilefdvanie g Wu peufiames
unesiin uwavuaundiadugensduls
Lﬁaﬁu"s81%'13%’%'13LLazﬂizmamaﬁﬂ’aga
mﬁaa'ﬁizwjﬁmﬂmﬂiLLazmim"']Lﬁmfm
711U (Drucker, 2001) msviauludninau
finsimuesaifeu Jedsiuiitanu suds
A15asean INd euid nasun sy
TIWAULAZ NI TNAIUINNBEVOININIU

Tudagdu nisvieuludidnaule
Wasuwlasllegaunndenisyiinalulas
Wl lunSYIeU Wy nMsiauaInsyey
Inakagn1sidszuunanaaInsun1sdniiu
waziifsteyn Tetheiunudanguuas
Usgandamlunisvinaw (Brynjolfsson &
McAfee, 2014) drinedaduaniudidfey
fflunumlunisdaaiunisiaungsiauay
nsasyaaliiuesns

lawasy nasvinauludidnaiu
Ao nszuaunisfiyaainsuFuaciuly
anmnndeuiiinisdnnisedafisedouuas
Juszuu Smaluladeefiuuszadniam
Tunsvihe Taefiinguszasdiloativayuy
mssfinnuvesednslususing g lisuiy
wazusIainvang

2. AUKUY Google AppSheet
Google AppSheet nu18d4
LNAANBTUAITWAUILBUNALATULUU
no-code fouanAlvEfldasaueunainduilo
fouazulyd nedldonlddndusosdouldn
(Iconext writer, 2023) i%UUﬁﬁ?ﬂiﬁﬂﬁhjﬁ
ANUIATUNTREULUTUNTY @1UTAmUY
woUndinduiduszaniamlaagn951ms
Tnel¥Bumedilanuvainuazang saaanse
L%amm'aﬁ’mmdﬁazgamm W1 Google
Sheets, Excel LLazg'lusﬁauuaﬂa”l’Jﬁ (Smith,
2023)

Toguszasdananlunisld Google
AppSheet Al tol

D) W AnUsEENIAINATIUIUAS
9w BreliesAnsanunsaas 1L UnaIATY
FvSuumslaitedanisaulsezdnfunazan
Funouivhen 9 (De, 2024)

2) anAlgarglunsiaugennns
drUszndansneinslaeanniusiu
TunsieinWmugenAwsiioandn (Brown,
2022)

3) WfinANuAdDIEIMNagIAY Yl
DIANTAUITONDUAUBIABAINNUA BINTT
Fiasuudaddogesngs Tnonisasisuay
USudsuneunaiadulsios (Wilson, 2023)

4) nsduasuuinngsy 1Walenna
Tindnaunnsivaiuisaudasleifgves
autaliid uneundaduiild sulsass
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daasudausssuuvsuinnssulussans
(Taylor, 2024)

5) MmsuTulsssvhanus g
AnyazaInlunsulsudeyanaznisinny
S usEnIadiudng g kukeundiaduiild
523U (Davis, 2023)
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a3U Google AppSheet v u
LNARNBS UNITHAUILDUNALATULUU
no-code ey 1aligldasrsuaundiady
= = < 1 o 4 a £
fJodawazdvlaglusndudaudaulan
YANANUTLANTAINAISYINUY aAATIUNIS
Waukey wavatuayun1syinaus iy
TupsAnseealiusE@nS NG fen1nd 1

Al 1 Google AppSheet

3. n191UT8ULNEY Microsoft
Excel i Google AppSheet fiu Microsoft
Power App
dideulavinnisiuTeuiiiey
Microsoft Excel Wag Google AppSheet
U Microsoft Power App sHueSesiiefiil
Uselewddmsunisdanisdeya udiaiy
wana1afulud1unsldauiasauands
Faoluil

3.1 Microsoft Excel

Y A

Uaf

1. AvnuuaInvang e e du
Excel fiflanduniadinenans Wy nsada

o < v o= & v =

nsAIausy Feaziiuladn Excel danu
wanvane Mesanunsnsesiunisasneans
iigutoulasig

2. n1sAATIEvidaya Excel
fiasesdlelunisiiasievideya Ly
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PivotTables, Power Query Way Add-ins
Hudu

3. nsuTuudsuazaitunugll
Excel fifndanlunisasisunugivaznis
LLamsﬁa;ﬂaﬁwafmwma

4. n1svinerueanlad Excel
anansavhaullaglifeadounodumesidn

5. AN552ULNU Office Suite
anunsariausaufuiaiesilodu 4 lu
Microsoft Office l@agn951uU3u Wy Word
ey PowerPoint

Jo1de

1. Ya3inlun159neusuAY
W19 AW A FUNITYN9IUT INAUN U
OneDrive Wag SharePoint LANI$¥1191U59U
fudsldauysaluuuwiniu Google Sheets gt

2. A1ld318 Excel drnlyane

) (%

dmsunsidau Teeanizlunsanaaanis

andutugs
3.2 Google AppSheet
Uoh

1. n1sasrsuaunatadulae
luidaadaulfn flda1u AppSheet ansnaing
wounainduuuiletie uavas e uueunaindu
Iolngldsududpadeulan

2. M33ULNU Google Sheets
AppSheet anansaidoustariu Google Sheets
wagynusIAulaLUURIuA

3. 1991945 AUAY U
atvayunisyauswduluivldegnad
Uszansam wasfanunsaleusofuunas

U8R 9 WU Google Sheets, Excel, SQL
wazdu o vhlvanansadditeyaainumas
#ine o ieldluueldetsasan

4. aru1sausunaaszuule
AppSheet arusasoulyy lTUsTuLm
woundauld defufldausnuiuuds
waUnAATUlAnSTInINAILADINTT TABENa
dxaan

Joide

1. a2ugudaulunisldanu
dmsuflinlifuaeiumsaueundiady
oddldinalumseudneaus uonaniiy
Fltsusndudesiinnuiouasidnle
Gosgruteya Juflegliidlouds azanunsn
Faufidudeuldegsitenis

2. YadnnaluwWendu wilan
AppSheet azdiflsiduiiifiosmadmndunis
asaueUiugiu usluilerdudugs AppSheet
Sapauannsafidudeuldmilounisdeu
1An

3.3 Microsoft Power App

Jof

1. nsasrnedldadgiesinsa
Jldanunsaasiseundnduldog1asinisy
Ingladndudesiiinuenis@eulanunnune
T¥nnsarnanauaznisseeuuy visual unis
DONLUUDULADI INALAZNTZUIUNTTVINNIY
(workflow)

2. nMsdausaRUsEUY Microsoft
3u 9 ldd18 Power Apps #191usaufU
Microsoft laiduse19@ wWu SharePoint,
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Dynamics 365, OneDrive, Excel wag Power
Bl virlWaunsaidensenaziatoyaann
nansunasnelussanslaegsdgnin

3. AuEanguge s09uN1Iase
weundaduiisiannududou awnsaldnis
Feouldnursdld vlimane fuaudifan
Foamadanaiingsty

4. n15a519 workflow 9nlusiRA
frnuaansalunsasslagdans workflow
SalutRnneluszuu Feaunsaldlunsvhau
91 7 agefiuszAvBa iy NseydRionas
NSKIALFADU 130N153AN5ToYadnlulR
Hudu

5. sas5unangunannasu syuu
flas1997n Power Apps a@nsavienléis
vuduled Insfnsidletie wazuiiuide seesu
FaszuuUiRns i0S uag Android

6. N15711971US AU Power
Automate uag Power Bl @13115057
U Power Automate Liaa31a workflow
Salulfh uaz Power Bl Wipadasnsaulas
nMyAszideyaliadntaegeazain

7. nMsdnannaruSuUeatng
Aauiias Microsoft finsdmanunaniasa
ogerailos Tdainiliaefuasuiuysdl
Power Apps sos5unalulagival 4 Tueunan

Jo1de

1. AldIegedmiunisidany
WBeg3na wiiesdunusaGududlsigsdn
uidmivasdnsfigesnmsliilsrdudugeie
A lETuNN
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2. dednaturandunisdisulin
WI9EIBISUNSWEULANUNNEIY e Power
Apps Seaatduunannesy low-code
Fanurea1u71n158519ueURdug oy
110 9 e1aldansaildvingians wnidle
Wiguilsuiunisiauieduuufiugusuy
(full custom development)

3. msWaudeiuszuunieuen
fidudiou Fauslavdousatu Microsoft 16
WANS @ DU AUTTUUAEUBNUINTT UL
Fosiinsdernidudounieddosnlunis
11974

4. §Uszansaanwnisrnaulu
asAnsuuIalng MnweUivoyadnuauuin
meanudugaululasasng o1avinlisyuu
MU seUsEandnnanad

5. nflsl,'%ﬂué'u,aznm?l”whﬁluﬁu
finoutredudou uiirasduunaniedy
low-code win15B3ldu Power Apps 813
sodldnanFeuiiantes lnslnigmnsenis
Weuseruuvastoyavansunasseliiledidu
%’juqq

6. mﬁﬂmiﬁw%‘nﬁ%’mu N3

N

a

ansansnsnfsteyanasilenduluwey

=) D

Fudausiaiilaeinusesndudaeiinig

Qe

AN

=3

7. T4 Microsoft Ecosystem
Wield Power Apps degnafinuszansam
AISALRglU ecosystem ¥ad Microsoft 1y
A5l Office 365, SharePoint, %138 Azure
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Feorardudedrindmiuursesdnsilals
THuszuures Microsoft 1uman
weaziugideuagui madenld
wiesiiolatiuogiumudasnisuasdhmne
Yold vnfAeani1sidau Microsoft Excel
WanedmTunsIanisuaziiaseiveys
WeAnuuuasawasilandunisauin oy
Luanzdunisasiseundnduifugiiuy
NIOMINADINITIHIIU Google AppSheet

wnzdmiunisadisuoundiadugsned
ludugounnlaglinesdoulan wungnu
aadnsTidesnsmuTIaEaznsinudY
N39YINABINTIIUMIcrosoft Power Apps
WNEE S UBIRnITiFeINsaS e UNALATY
Fdudouiu TnglinsBeuldnunsdiunasnis
Feusofuszuu Microsoft flamsnedi 1
A1519d 1 nsSeuldisu Microsoft Excel
fiu Google AppSheet

ARANYE

Microsoft Excel

Google AppSheet

Microsoft Power App

1. N15ATIZH
;74
Yaua
U

2. N15&519
LaUNALATY

3. ANSNN9U
SAUNU
Wsunsu
=
U 9

FA5098DNNSANUIN,
AI1EH, @5719n59,
Pivot Table

laise95u (@wnse
14 VBA a@519unlas
GRVETEEATRY
onludRle)
YINUTIAY
OneDrive, Share-

Point, Teams 19

fnsasevideya
JuiugIu,Weudany
Sheets, Excel
GHANILMINY

no-code

yuiladanaziy

M9UIWAY
Google Workspace
(Sheets, Drive)

fimsliasgideyaduny
g1, 1459uU Power Bl
eI enilaanau

a519kauuu low-code
N30 workflow
YULDUTITU

YU UNERS U9
Microsoft 1
SharePoint,

Dynamics 365, Teams

4. n5lgau panladnazesulay  eaulau aaulau
5. 1155941 5895UNSWaNse sa5UNSWaNARNU 199 1usINAY Power
flupseslie  Augiuleyauay Google Sheets, Automate, Power Bl,
au APl nMguon (ODBC)  SQL wazszuudus  SQL Server,
Dynamics 365 7@
6. AlEIe Hanlgane InansSuay, Hanlgane

a0

falgane
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4. malspuiisunsisulusunsy

v N5 Google AppSheet
Tunrs@eulusunsuunagnisld
Google AppSheet fiTafiuavdoided
uaneinafu Tuagfunudeansuagvines
ol nsleulusunsuduisnisimun
gondwinlinnudangugegalunisaing
WA TULALAITUSULAIRINAIUA BINTS
(Smith, 2020) gWeulusunsumeeiiniug
Auanrsalunsldarwlusunsy 1wy
Python, Java, was C++ Lilowiunasng
weundaduiidudeuwazdfleidunisine
Famzenzas yonand ns@eulusunsy
gar el arunsanIuANN1INIIUYeY
waUnalptulaegvaziden Johnson, 2021)
we lun19nsedud1u Google
AppSheet (Huunanesuiigltauannsn
T aula ufinagsainisas AppSheet
Tuin3esuda laogldauluydosldlda
(No-Code Platform) @stelvildsuanunse
asraeundindulsegiesinsinazinenne
Taglddaadinnugaiunisidegulusunsy
(Glover, 2020) AppSheet tnungd1niu
AR UnAatuiidaududeutas
falrunans wazanunsaldeuseniu Goosle
Sheets ionsvheusuiuegisnsasd
Uszansnm (Lee, 2021) uaﬂmﬂﬁAppShee’t
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Fafiflaritunsuiunsaeundinduiildnude
wangdmiudlifdesnisaiisueundiady
InglddadldnalunisSeuinisdeulan
(Smith, 2020)

UaAv0INTBUlUTLATUABE WAL
anunsoadaneundinduiifiileidunaznis
yihaufidudeunnnniiuagannsaniunm
yindunouvesnisimuld Johnson, 2021)
agalsinu Teidefionisfeslinnuiuay
winwrlunsieulusunsy dededdnaiuas
Anunee1dlunsiseus (Nguyen, 2019)

Tz Google AppSheet f19f
Tusuanuazanlunisldaulaz nswmun
woUnAndung1aTInga uandvedinlusu
flefFunsheuiilianunsausuwddlgmingu
nsdeulusunsy (Glover, 2020) uenannii
W19 AppSheet Fadoeflanunanady
9049 Google Fveafifesiinludosweainis
Yuusiauazanudangu (Lee, 2021)

asUlo madenlinisdeulusunsy
%39 Google AppSheet %uagjﬁ'umméfmma
LaTinweYo 1Y NI 0INIINITWAIUN
woundiaduiifianuBangugeuazduden
ns@eulusunsududadendimunzau
WAINADINIHAILILUNELATUDE1959A157
warinen1e Google AppSheet agidu
adendin fumnsned 2
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A19199 2 Wisuisuns@eulusunsuiunisly Google AppSheet

AMANEAY AsWeulusunsy Google AppSheet
1. AdnuEangu gan Uunans
2. AUGULDU a9 ffalunans

Y

3. anud1elunisisudy

al v
AsEULAR

4. Hangun15v19u
5. N1SNI9IUTIUNY il
TUsunsudu 9
< [y
6. A5 TUNITWAILN

7. M5U3esnw

7N AoIIANNIUALTINYE

USuusislannagasiden

a1l UN1ITIN U I

91 feananlumsdeulan

g9 ADIIANIIAMELAULEN

1 -7 = v
$1e ladsiatinug
al v
M5WeULAR

e Handuursegavinlala
Ayl Waumenu
Google Sheets
3 1Y a i
59157 luspadeulan

71 Google AUATYUY

5. ﬂﬂiﬂisqnéﬂ% Google AppSheet
WatiuUszansnmnsialudninau
Tuunand fidouldfiased
nsUsEndlY Google AppSheet Litoliil
Usgansnmnisviruludidneu levagy
osfnuslnaidu 3 Yadondndadl
5.1 MUSuURNsTUIIMSYinau
N9l Google AppSheet
\euuUsansrurunIsiuludinay
anunsalsaanatazaudutoulunis
fifiuaulfegnaiiuszansnn Taedduneu
dsasiolud
5.1.1 n1sasiseundiaty
finsanuAUEDINS Google AppSheet
Peligliannsnasswoundinduiineuauss
AUABINISLANIZYBI09ANT taeludad
vinwensWeulusunsy g veyaannumed

#1199 U Google Sheets, Excel 41990k UU
wazWarueUnaLeTuiunyay (Trachim,
2020) nMsasrueUndiatuiinssmiuainy
Aen1s PrelaiuisausuuenseuIung
vhauiidied Wiszavdamiia

5.1.2 N1anANTUS DU
Tunsaiiueu nslyd AppSheet @ansnsiu
Handusne 9 Wliluuwanesuifes Naes
AN 9 U N1Ta31eNRTUERLWITR n1sAUe
avdnsiifisloya wagmshamuan gy
n1stdvesudnluddlunissiusiudoeya
anAtiwanaueentunsleudeyauay
n1sUszananateya lagn1seoniuy
wouwataduiigldarunsadivunldies
AINALADINTT BreanAuTugaulunIg
AuU Jones & Smith, 2021)
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5.1.3 nsanszuziiailu
N3 M3l AppSheet gldnuanunse
a51ueundintulangresiniga Inglides
Feuldalusunsusenuies Ysanna iy
TunsiautagUsulasuaUnaadu (Smith
& Johnson, 2020) woUnAwduiiwaudie
AppSheet faanunsaduinndoyanuuiiug
Mliarunsafnaudeyaiazaniugnis
Tl aananlunsfundeyauagii
AanuTInslumsinaulalidueged
5.1.4 MSYIUINITHALATT
wWhistaya AppSheet ¥aglunisysannis
Joyanuaeunaainlilukeundiaduiies
yiltamnsaddedeyafidndulddieunas
590157 aananlunssIuTINLazUsEINaNa
Sﬂjamua (Brynjolfsson & McAfee, 2014)
msdanisteyanuurilugudnans daae
anfefianainannisteudoyasidouuas
dinauduglunsdfiunudngoe
52 nsviinysedniainnns
Aoanswaznisinausauiu
Goosgle AppSheet TeLiiy
Uszans AN saeashaznisvinausaniy
Tuparnslasnisasraunannos uiisay
flafdunisieansuaynisdanistasenislily
iRt weundinduiivauidie AppSheet
ansnteliifiunudeas uanasudeya
laeg1efiusz@nsamsiasy wu n1sasis
WoSun1saunuIkarsUULS Lol
nnaulufiuld uteyaagaieaduau
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(Trachim, 2020) Msudslutoyauazionans
ﬁﬁqﬁwﬁwlé’q’waﬁu Weswnuaundaduy
annsafmuadvsnisdndsdoyaiiteniugu
AUaeAfedia (Smith & Johnson, 2020)
yenaniy AppSheet f3gelrnsinausnau
nnninugunsaiAvainvaly 19y
aursvlvlukazuiiuidn (Brynjolfsson &
McAfee, 2014) Fagreliau@niiuanunse
AnmutazdUinnaniuzsulanasniian
Hesmairivanaududoulumsinay
Sufunasifinuszansamnisdeansanely
DIANT
53 nasiiuysednsainnis
dInnsdaya
Goosle AppSheet FeLiiy
Usgansamnisdnnisveyalussdnsniy
mMsaseueUndeduiianunsoniuwasinnng
TOLANUNAW 9 Iaeg1eliuseangan
waUnAnduiiimungag AppSheet a1wse
FeureiuguioyauaraiUsndn 1wy Google
Sheets 138 Excel fiednifiunazyszaiana
foyauuuBealysl (Trachim, 2020) Fstaels
Toyaidfgannsatndauazsvinnldegig
59157 MsasaesudnluiRluweUndindu
HgananuRanamlunsleudeyauasyinly
mssvsndeyaluldegnadiszileu Jones
& Smith, 2021) TNSAATIEAUALIIVITUKE
detelamnsansisaeuLarinaudeyals
agvaniBun Wy NsadeuaTUesALiowand
Toyad1AnyuaruIliusiig 9 FagaeTunis
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fnaulalnogawiug (Smith & Johnson,
2020)

v v
)=

Wil Jilgurinnisnaasslagiin

Feg 19T oua Lazult193uu Google

Y

AppSheet a1unsanilaggazain Lag

7 Test SU AppSheet Trainin...

a Data ® a 4+ i Table: apense
&)
£ apense Source: Copy of SU App. Qualifier. Data S
=] £ Department
» & Users (1) HamE e
Z _RowNumber
4
Z  apense_id Text
= Z date Date
Z  detail
Q
Z  email2 Ref
L
@ 1ons v 7 type Enum
% User setting:
= #  amount Price
=

View data source

Iagr1l@eulaigadni13vinary AppSheet
Jlddeadianuideulusunsy unagdeadl
awslumsiaiugiutoyaiignées nnsiden
Teyafignies Jeviliansavsznduas
diaszansawludninauld dsnmi 2

® B = v (s JE
& C + i 0 o o @ it &
SourceTyp..  Columns: 10
KEY? LABE
weanfagnifowiinwad o
Number - O C SUPACHAIPANITCH_S@silpakorn.edu
J
- ™
g L navuwuay &
. O L weiifuasusaria 098765433¢
SANGPHUM_N@silpakorn.edu
J = O
LongText - [m] [
amzasawamans
- [m] C weanihamsiain 098765435(
JAIHAO_P@silpakorn.edu
- 0O C J =

Eiicicnns

A 2 1199N15UTMTINTSIIREeUeYa waz sy UU Google AppSheet

v Y o U 1 ¥ ¥ a L4 ¥ Y a
NAINHEVYUUIRIBYNUVBUALUIISUY Google AppSheet L38gUTDHLAT ALY

i svadeulaenisanidluan Application Google AppSheet Uuiiafio anUUiINITTEN

application YoyaffAeinis wagyinn13nTIvaeUTeyafnIng 3

App Gallery

Add Shortcut

A 3 #i1ae Smart Phone nsnadeu Application Google AppSheet
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GELY

unArudiBsunaniinsssynd
14 Google AppSheet Wieawfinuszansnim
nsyiteuludineu lnewdu 3 Jadenan
fail 1.nsUFuUsnssuumshey nsld
Google AppSheet aaglwauisnasng
LoUNALAT LTINS IMIUALFDINISVBIBIANS
lagludesiiinwenis@eulusunsy Inenis
sausAduang o Wallluuwanvosuiaen
Tasnsyauilendusng o hliluuwanneuien
fruamnuaysINE NI vilinszULNS
Fuluddheuananududousasiiiy
Useansnmnisviauladusgraunn 2.5
WinUszAvBnwnsdoasiaznsiaus i
Goosle AppSheet woUndwduiiwaudie
AppSheet a1unsaasiunanasuiisy
Herdunisdearswaznisdanislasenisly

Lamliansuaun e
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ety drelifinauldiudoyadan
ag TG uasiiusEdnsnm anunsaniuay
audasafefofimundnsnisdidstoya
uaNaINi AppSheet Sanansavhaladann
ynfiEugUnsaivanvats uay 3. N1skity
Usgdnsnmn1sdansvesn Google AppSheet
PglunisdnnisteyaluesAnsiiunisaing
LLanaLﬂ%’uﬁmmim’mLLazﬁ’mmssﬁagamﬂ
wrawing o Inegrediusednsam vilideya
dfgannsadifuazsuinnlaeg1a5anin
n1saseesudnludfvivanaiuianain
lun1steudeyanaziinlinissiusiudoya
duseiBevuinty wenaind Mimesnis
Apsrevinazseuddiglunimsiaaey
wardnnudeyaliog1eazidun uazyae
lunmsdnaulalaegawaiugn asu 3 Yademndn
wazesAnuslyal fanwd a

2 il EMS N AT Ea s TUaY

mMTNeTUIAY

3 fads nM3uszendld Google
AppSheet ilaifiuUszansnim

maviauluddnau

3. mﬂﬁuﬂi:?rﬁn'mmﬁﬂnﬁﬁaya

awil 4 syl 3 Yade Msuszgndld Google AppSheet

Wisinuszansannsvinaulugdnay
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NMINaaedldiuIsalaenising
Megetayalingszuu Google AppSheet
waznagauNsiduRIuiletio Hleunudn
AppSheet daelanuisaasisuaUnaiady
IinelnglisndusestinnuiluFeansiden
Tsunsy winesdlausiazanuilalunig
Jafuuaznsidondeyatigniies Jaazanunsn
Pgiiaszansnnlunsiauludiingy
IaegadidudAey

AppSheet LiuaTasiiofiteliild
ausaaiaeundintuuuiienelalaglises
Weulusunsuas smenislideyainn Google
Sheets, Excel, SQL databases %58 cloud
services 614 9 tundugiudeyavesuay
Hldanunsaasienosy duwesivle uaznis
Wouleadoyaldine 9 Tagldnisarnuazans
(drag and drop) #uwnt1ae Ul 83 AppSheet

INNITNAFBUITI N15U1T9YaA
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