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ABSTRACT

This research aimed to develop a local curriculum integrating digital technology to promote quality education
in marginalized areas of Loei Province, Thailand, under the Sustainable Development Goals (SDGs)
framework. The study employed a research and development (R&D) design combined with participatory action
research (PAR), engaging schools, community leaders, and education stakeholders. The research process
consisted of four phases: (1) analyzing local contexts, educational needs, and digital readiness; (2) designing
and developing a curriculum that integrates digital tools with local wisdom; (3) piloting the curriculum with
selected schools in marginalized areas; and (4) evaluating outcomes and formulating policy recommendations
for wider adoption. The findings revealed that the developed curriculum effectively addressed contextual
challenges by adopting offline-first digital solutions, integrating socio-cultural knowledge, and emphasizing
sustainability-related competencies. Students demonstrated improvements in digital literacy, problem-solving
skills, and awareness of sustainable practices. Teachers reported enhanced capacity in digital pedagogy and
curriculum adaptation, while community stakeholders recognized the curriculum’s relevance to local
development priorities. This study offers a practical model of local curriculum development aligned with the
SDGs, bridging gaps in access to quality education in marginalized regions. The results provide evidence-based
insights for policymakers, educators, and communities seeking to advance sustainable and inclusive education.

Keywords: Local Curriculum, Integrating Digital Technology, Quality Education, Marginalized Areas, SDGs
Framework
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1 INTRODUCTION

Rural and remote areas face persistent challenges in
accessing equitable education, economic
opportunities, and sustainable development
resources. Na Haeo District, located in Loei Province,
Thailand, is one such area. Its mountainous terrain,
inadequate infrastructure, and distance from urban
centers have restricted social and economic
advancement for decades (Phongphit & Hewison,
2019). The community continues to experience
limited educational opportunities, migration of
younger generations, and underutilization of local
resources. Addressing these challenges requires
innovative approaches that integrate education with
local wisdom and community participation while
also aligning with global sustainability agendas.

The United Nations Sustainable Development Goals
(SDGs) provide a comprehensive framework for
addressing such challenges. Among these, SDG 4
(Quality Education), SDG 8 (Decent Work and
Economic Growth), SDG 10 (Reduced Inequalities),
and SDG 11 (Sustainable Cities and Communities)
are particularly relevant in the context of Na Haeo
(United Nations, 2015). A localized curriculum can
serve as a practical mechanism to operationalize
these goals. By embedding indigenous knowledge,
sustainable agricultural practices, and eco-cultural
tourism into the curriculum, education can become a
driver of sustainable livelihoods and community
resilience (Rungfamai, 2020; UNESCO, 2021).

Na Haeo possesses a rich cultural heritage,
agricultural resources, and unique traditions, yet these
assets are at risk due to limited employment pathways
and rural depopulation. Previous research highlights
that local curriculum development can empower rural
communities by linking education with local
economic opportunities, thus reducing inequalities
and enhancing quality of life (Boonyasopun, 2021). For
instance, integrating sustainable rice farming, herbal
medicine, handicrafts, and eco-tourism practices into
curricula not only strengthens cultural preservation
but also fosters skills relevant to the local economy
(Chankrajang, 2022). Such integration supports SDG 2
(Zero Hunger) and SDG 12 (Responsible
Consumption and Production) by promoting food
security and environmentally responsible livelihoods.
In addition, embedding eco-tourism knowledge and
environmental stewardship into local education
equips younger generations with the skills needed to
remain in their communities, reducing rural-urban
migration. This is consistent with SDG 13 (Climate
Action), as community members learn to balance
income generation with environmental protection
(UNESCO, 2021). Importantly, a participatory

curriculum design process encourages collaboration
among educators, local leaders, and community
members, ensuring both contextual relevance and
long-term sustainability.

Despite its potential, there is still limited research
focusing on curriculum innovation in remote Thai
districts like Na Haeo, especially research that
explicitly connects education reform to the SDGs.
Most existing studies emphasize either cultural
preservation or livelihood development separately,
leaving a gap in integrative approaches that
simultaneously address education, economy, culture,
and sustainability (Boonyasopun, 2021; Rungfamai,
2020). This gap highlights the need for studies that
demonstrate how local curriculum development can
become a holistic tool for community transformation.
The present study addresses this gap by developing a
community-driven local curriculum for Na Haeo
District. Its aim is to show how education can serve as
both a means of empowerment and a catalyst for
sustainable development. By integrating local wisdom
into structured learning while aligning with global
goals, this initiative contributes to the discourse on
sustainable education in rural areas. Ultimately, the
study illustrates how localized curricula can provide
pathways to resilience, equality, and prosperity,
ensuring that no community is left behind in the
pursuit of sustainable development.

2 RESEARCH OBJECTIVES
The objectives of this research are as follows:

1. To analyze the local context of Na Haeo District,
Loei Province, focusing on socio-economic,
cultural, and environmental challenges that affect
education and community development within
the SDGs framework

2. To develop a localized curriculum that integrates
digital technology and local wisdom, with an
emphasis on sustainable agriculture, cultural
heritage, eco-tourism, and environmental
stewardship.

3. To implement and evaluate the developed
curriculum in collaboration with local schools,
educators, and community stakeholders,
assessing its effectiveness in improving learning
outcomes, promoting sustainable livelihoods, and
enhancing quality of life.

4. To provide policy and practical
recommendations for scaling and adapting local
curriculum models in other marginalized areas of
Thailand, thereby contributing to national
education reform and the achievement of SDG 4
(Quality Education), SDG 8 (Decent Work and
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Economic Growth), and SDG 11 (Sustainable
Cities and Communities).

2 LITERATURE REVIEW

1. Local Curriculum Development

The concept of local curriculum development
emphasizes designing educational programs that are
responsive to the cultural, social, and economic
contexts of the community (Goodson & Schiro, 2020).
Localized curricula aim to make learning more
meaningful by connecting classroom content with
students’” everyday lives, traditions, and local
knowledge systems (Taba, 2019). In marginalized
areas, such as rural provinces in Thailand, local
curriculum development is particularly significant as
it empowers communities to address specific
learning needs and preserve indigenous knowledge
(Phon-ngam, 2023). Prior studies have shown that
curriculum tailored to local contexts enhances
student engagement, reduces dropout rates, and
strengthens community participation in education
(Fullan, 2020; Channuwong et al., 2026).

Local Curriculum Development in Loei Province
The development of local curricula in Loei Province,
particularly in marginalized areas like Na Haeo
District, is crucial for addressing the unique
educational needs of the community. Na Haeo is
characterized by its mountainous terrain, remote
location, and limited access to educational resources.
The district's population is predominantly rural, with
a strong reliance on agriculture and traditional
livelihoods. Incorporating local cultural elements,
such as long-standing community festivals and
traditions in Sangpha Subdistrict, into the curriculum
can enhance cultural relevance and student
engagement (Phon-ngam, 2023; Phon-ngam &
Srisombat, = 2022).  Additionally, integrating
indigenous knowledge and practices into the
curriculum can promote cultural preservation and
community identity.

2. Integration of Digital Technology in Education

The integration of digital technology in education has
become a critical factor in enhancing learning
outcomes, particularly in remote or marginalized
areas (UNESCO, 2021). Digital tools, including e-
learning platforms, educational apps, and online
resources, provide flexible and interactive learning
opportunities (Selwyn, 2019). Research indicates that
digital literacy among teachers and students is
essential for effective technology integration, which
can facilitate personalized learning, collaborative
projects, and access to up-to-date knowledge

(Redecker, 2017, Tondeur et al., 2020). In rural
Thailand, studies have highlighted the potential of
mobile learning and digital content to overcome
geographical barriers and improve access to quality
education (Chaiyasong et al., 2021). Moreover,
integrating digital technology into local curricula
ensures that learners acquire skills relevant to the
digital economy while maintaining cultural
relevance (Voogt et al., 2015).

3. Sustainable Education under the SDGs
Framework

Sustainable education aligns closely with the United
Nations” Sustainable Development Goals (SDGs),
particularly Goal 4, which promotes inclusive and
equitable quality education (UN, 2015). Sustainable
education emphasizes lifelong learning, critical
thinking, environmental awareness, and social
responsibility (Du et al., 2025; Sterling, 2019).
Incorporating SDG principles into curriculum
development ensures that students not only gain
academic knowledge but also develop skills to
contribute positively to their communities and
society at large (Leicht et al., 2018; Channuwong et al.,
2025). Previous research has demonstrated that
curriculum programs guided by SDGs encourage
student participation in community projects,
environmental initiatives, and social innovation,
thereby fostering holistic development and
sustainable local development (Ebekozien et al., 2025;
Tilbury, 2019; Phon-ngam & Srisombat, 2022).

4. Education in Marginalized Areas

Educational access and quality in marginalized areas
are often constrained by geographical isolation,
limited resources, and socio-economic disparities
(Lewin, 2020). Challenges include insufficient
teaching staff, lack of educational materials, and
limited exposure to technological tools (UNESCO,
2020). Studies in rural Thailand and Southeast Asia
have highlighted that community-based
interventions, including participatory curriculum
development and digital learning initiatives, can
bridge educational gaps and promote equity (Phon-
ngam, 2023; Chaiyasong et al., 2021). Moreover,
curricula that integrate local knowledge and digital
tools empower learners to connect traditional
wisdom with modern skills, fostering both cultural
preservation and future employability (Feng & Yong,
2026, Goodson & Schiro, 2020; Voogt et al., 2015).

5. Synthesis and Implications
Synthesizing the literature reveals that the
development of a local curriculum integrating digital
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technology under the SDGs framework holds
considerable promise for marginalized areas. Local
curriculum design ensures cultural relevance and
community engagement, while digital technology
enhances accessibility, interactivity, and learning
outcomes (Selwyn, 2019; Tondeur et al., 2020). The
alignment with SDGs promotes sustainable
education that is equitable, inclusive, and forward-
looking, enabling students to acquire knowledge,
skills, and attitudes needed for lifelong learning and
active participation in society (Sterling, 2019; Tilbury,
2019). Empirical studies in similar contexts suggest
that such integrative approaches can effectively
address educational disparities and contribute to
holistic community development (Phon-ngam &
Srisombat, 2022; Chaiyasong et al., 2021).

3 RESEARCH METHODOLOGY

1. Target Population

The target population of this study consists of key
stakeholders involved in the educational process in
Na Haeo District, Loei Province, including;:

1) Students from local schools, representing
different age groups and educational levels.

2) Teachers and school administrators, responsible

for curriculum implementation and teaching
practices.
3) Community leaders and local government

representatives, who contribute to community
development and educational planning.

4) Parents and guardians, who play a role in
supporting students’ learning at home.

The selection of participants emphasizes inclusivity
and aligns with SDG 4 (Quality Education) by
ensuring that voices from all educational
stakeholders, especially in marginalized
communities, are represented.

2. Research Instruments
The study employs multiple instruments to collect
comprehensive data:
1) Questionnaires Structured surveys for students,
teachers, and parents to assess:

- Current learning experiences

- Digital literacy levels

- Awareness and perceptions of sustainable
education aligned with SDGs
2) Interview Guides Semi-structured interviews with
teachers, administrators, and community leaders to
explore:

- Perspectives on integrating local culture and
digital technology into curricula

- Challenges and opportunities in implementing
sustainable education

3) Focus Group Discussion (FGD) Protocols
Conducted with mixed groups of students, teachers,
and community members to gather insights on:

- Curriculum content relevance

- Effective teaching-learning methods using
digital tools

- Community engagement and SDG-related
initiatives

4) Document Analysis Checklist Reviewing:
- Existing curricula
- School policies
- Local community development plans

Each instrument includes items or discussion
prompts that align with SDG 4 (Quality Education),
SDG 10 (Reduced Inequalities), and SDG 17
(Partnerships for the Goals) to assess sustainability,
inclusivity, and collaborative practices in education.

5. Data Collection

The data collection process was designed to gather
comprehensive  qualitative = and  contextual
information to support the development of a
localized curriculum integrating digital technology
with sustainable education practices. Multiple data
sources, including interviews, focus group
discussions (FGDs), observations, and document
analysis, were employed to ensure data triangulation
and validity. The study involved participation from
teachers, school administrators, community leaders,
and local education officers in marginalized schools
of Loei Province. The data were collected from March
to August 2024 in marginalized schools of Loei
Province.

The research follows four phases as follows:

Phase 1: Analyzing Local Contexts, Educational
Needs, and Digital Readiness

Conduct surveys, interviews, and FGDs with
stakeholders to identify local educational needs,
digital infrastructure, and students” readiness for
digital learning.

Assess community culture, local wisdom, and
educational challenges to ensure curriculum
relevance.

Phase 2: Designing and Developing the Curriculum
Develop a curriculum integrating digital tools with
local cultural knowledge, traditions, and sustainable
practices.

Align curriculum content with SDGs, particularly
SDG 4 (Quality Education), SDG provide policy and
practical recommendations for scaling and adapting
local curriculum models in other marginalized areas
of Thailand, thereby contributing to national
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education reform and the achievement of SDG 4
(Quality Education), SDG 8 (Decent Work and
Economic Growth), and SDG 11 (Sustainable Cities
and Communities).

Validate draft curriculum with expert panels,
teachers, and community representatives.

Phase 3: Piloting the Curriculum

Implement the curriculum in selected schools in
marginalized areas.

Monitor teaching and learning processes, collect
feedback from students, teachers, and parents on
digital integration and local content relevance.
Adjust curriculum components based on pilot
feedback to enhance effectiveness.

Phase 4: Evaluating Outcomes and Formulating
Policy Recommendations

Evaluate student learning outcomes, teacher
performance, and community engagement using
mixed-methods analysis.

Identify best practices and challenges for scaling the
curriculum to other marginalized areas.

Develop policy recommendations to support wider
adoption,  provide  policy and  practical
recommendations for scaling and adapting local
curriculum models in other marginalized areas of
Thailand, thereby contributing to national education
reform and the achievement of SDG 4 (Quality
Education), SDG 8 (Decent Work and Economic
Growth), and SDG 11 (Sustainable Cities and
Communities).

Data Verification

Triangulation: Compare findings from
questionnaires, interviews, FGDs, and document
analysis to ensure reliability and validity.

Member checking: Share preliminary findings with
participants (teachers and community leaders) to
confirm accuracy of interpretations.

Peer review: Consult research advisors or colleagues
for feedback on coding and theme identification.

Data Analysis
Qualitative data (from interviews, FGDs, and
documents) will be analyzed using thematic analysis
to identify key themes and patterns related to:
Integration of local culture in the curriculum
Use of digital technology for teaching and
learning
SDG-aligned sustainable education practices
Synthesis: quantitative results to develop a proposed
local curriculum model integrating digital
technology for sustainable education in marginalized
communities.
Each instrument includes items or discussion
prompts that align with SDG 4 (Quality Education),
SDG 10 (Reduced Inequalities), and SDG 17
(Partnerships for the Goals) to assess sustainability,
inclusivity, and collaborative practices in education.

The overall process of the study consisted of four
phases: analysis, design, implementation, and
evaluation, as illustrated in Figure 1.

6. Data Verification and Analysis Flowchart of the 4 phases of research
PHASE 1 PHASE 2 PHASE 3 PHASE 4
Analyzing Designing Piloting The Evaluating
Local Contexts. And Curriculum Outcomes
Educational Developing Formullatmg
Needs, And . Policy
’ The Curriculum Recommendation
Digital Readiness
Conduct surveys, Develop a Implement Evaluate student
interviews, and FGDs Curriculum the 1 ;
with stakeholders to —» Curriculum catung
. . —» ] i i . —_— outcomes
identify local 1ntegratn.1g digtal in ’
educational needs, tools with local selected teacher
digital infrastructure cultural knowledge schools in performance, and
. iti inali communi
and students' readiness ’ Iﬁ.{dl?’?ns' ant(_i marginalized ty
sustainable practice areas engagement

Figure 1: Flowchart of the 4 phases of research
Note. The four phases include preparation, development, implementation, and evaluation. Each phase was designed based on
participatory research with local schools in Loei Province.

3 RESULTS
Findings Related to Objective 1

1. The analysis of the local context of Na Haeo District,

Loei Province, revealed multifaceted socio-economic,
cultural, and environmental challenges that
significantly shape education and community
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development within the framework of the
Sustainable Development Goals (SDGs).

1.1 Socio-economic challenges.

Na Haeo is characterized by persistent poverty,
limited job opportunities, and seasonal migration of
its workforce. Agricultural activities remain the
primary source of income, yet they are vulnerable to
climate variability and market fluctuations. A lack of
digital infrastructure has further limited access to
modern educational resources and employment
opportunities, exacerbating inequality in comparison
with urban areas . These conditions directly align
with concerns raised in SDG 1 (No Poverty) and SDG
10 (Reduced Inequalities).

1.2 Cultural challenges.

The district is rich in cultural traditions, including
folk rituals, handicrafts, and community festivals.
However, younger generations show declining
interest in preserving these practices due to
migration and limited perceived economic value.
Local wisdom related to herbal medicine,
agricultural knowledge, and communal cooperation
is at risk of being lost. This cultural erosion impacts
community identity and weakens the potential for
heritage-based development, which relates to SDG
11 (Sustainable Cities and Communities).

3. Environmental challenges.

Na Haeo’s location in a mountainous border area
exposes it to environmental vulnerabilities such as
soil erosion, deforestation, and reduced biodiversity.
Local communities face increasing risks from climate
change, including unpredictable rainfall affecting
rice cultivation and water supply. Inadequate
awareness and limited access to environmental
education further intensify these problems. These
findings connect to SDG 13 (Climate Action) and
SDG 15 (Life on Land).

Synthesis of findings.

Taken together, these socio-economic, cultural, and
environmental challenges illustrate that the
educational system in Na Haeo must move beyond
traditional schooling toward community-driven
approaches that combine local wisdom with digital
innovation. Addressing these challenges through
education directly supports the achievement of SDG
4 (Quality Education) by promoting inclusive,
equitable, and context-sensitive learning pathways.
Findings Related to Objective 2

2.The development of a localized curriculum for Na
Haeo District resulted in a structured educational
framework that integrates digital technology with
indigenous knowledge. The findings can be
categorized into four main components:

1) Sustainable agriculture module.

The curriculum incorporated local practices in rice
farming, herbal cultivation, and soil conservation.
These were combined with digital learning resources,
including mobile applications and video-based
tutorials, to improve agricultural productivity and
sustainability. Farmers and students reported
increased understanding of organic farming and
food security practices, contributing to SDG 2 (Zero
Hunger) and SDG 12 (Responsible Consumption and
Production).

2) Cultural heritage module.

Traditional crafts, folklore, and rituals unique to Na
Haeo were systematically documented and
integrated into classroom and community learning.
Digital archives, storytelling apps, and multimedia
presentations were developed to preserve and
transmit cultural heritage to younger generations.
Participants highlighted improved awareness of
cultural identity and pride in local traditions,
aligning with SDG 11 (Sustainable Cities and
Communities).

3) Eco-tourism module.

The curriculum emphasized skills in community-
based tourism management, hospitality, and digital
marketing. Students were trained to use social media
platforms, websites, and e-commerce tools to
promote homestays, cultural festivals, and local
products. This created pathways for alternative
income generation, supporting SDG 8 (Decent Work
and Economic Growth).

4) Environmental stewardship module.
Educational activities on forest conservation,
biodiversity protection, and climate adaptation were
embedded in the curriculum. Learners engaged in
practical exercises using digital tools such as drone
mapping and environmental sensors to monitor
natural resources. This improved community
awareness of environmental issues, directly
supporting SDG 13 (Climate Action) and SDG 15
(Life on Land).

Overall outcome.

The localized curriculum demonstrated that
combining digital innovation with indigenous
wisdom is both practical and effective in
marginalized rural contexts. Stakeholder feedback
confirmed that the curriculum increased student
engagement, strengthened cultural continuity, and
enhanced community participation in sustainable
development.

The development of a localized curriculum for Na
Haeo District was based on participatory action
research, involving educators, local leaders, farmers,
tourism operators, and community members. The
results revealed four major components:

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 10439-10452
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In conclusion, the local curriculum developed for Na
Haeo District not only addresses the educational
needs of the area but also enhances the community's
potential to live sustainably in economic, social,
cultural, and environmental dimensions, utilizing
both "digital technology" and "local wisdom."
Curriculum Structure and Design

The curriculum was organized into four thematic
modules:

(1) Sustainable Agriculture and Food Security,
integrating organic farming, soil and water
conservation, and crop diversification.

(2) Cultural Heritage and Local Wisdom,
emphasizing traditional weaving, folk music,
Buddhist practices, and intangible heritage

preservation.
(3) Eco-Tourism and Community-Based Tourism,

focusing on homestay management, cultural
interpretation skills, and responsible tourism
practices.

(4) Environmental Stewardship and Digital

Literacy, combining natural resource management,
waste reduction, and the use of digital platforms for
knowledge sharing and marketing.

Integration of Digital Technology

Digital learning tools (e.g., mobile applications, QR
codes, and online platforms) were introduced to
support community learning. Farmers used mobile
apps to access updated agricultural techniques and
weather forecasts, while local artisans employed
digital marketing through social media to promote
handicrafts and cultural products.

Virtual learning modules were developed for schools
in Na Haeo to connect classroom education with real
community practices. For instance, students could
record and upload short videos on cultural heritage
and eco-tourism, which both preserved knowledge
and made it accessible to a wider audience.
Community Participation and Knowledge Transfer
The curriculum design process was highly
participatory, allowing local elders and knowledge
keepers to transmit traditional practices to younger
generations. For example, community members
conducted workshops on organic rice farming,
weaving, and local cooking traditions.

and enhanced the sense of ownership within the
community.

Impact on Education and Sustainable Development
Pilot testing of the curriculum in selected schools and
community learning centers demonstrated improved
awareness of sustainability issues among students
and residents. Learners reported greater
understanding of the link between agriculture,
tourism, and environmental protection.

The curriculum also improved livelihoods by
enabling participants to apply learned skills directly
in income-generating activities such as eco-tourism
services, organic product branding, and sustainable
craft businesses.

Alignment with the SDGs

The localized curriculum contributed directly to
several Sustainable Development Goals (SDGs),
including;:

SDG 4 (Quality Education): Enhancing access to
context-based, inclusive, and relevant learning.

SDG 8 (Decent Work and Economic Growth):
Promoting community enterprises through eco-
tourism and sustainable agriculture.

SDG 11 (Sustainable Cities and Communities):
Preserving cultural heritage while fostering resilient
community practices.

SDG 12 (Responsible Consumption and
Production): Encouraging waste reduction, recycling,
and sustainable use of natural resources.

SDG 13 (Climate Action): Building local capacity for
adaptation to climate variability and promoting low-
carbon

Localized Curriculum Framework for Na Haeo
District

The localized curriculum developed for Na Haeo
District integrates digital technology with local
wisdom, emphasizing sustainable agriculture,
cultural heritage, eco-tourism, and environmental
stewardship. The framework aligns with the
Sustainable Development Goals (SDGs).

In summary, the development of local curriculum in
each content area is linked to the sustainable
development (SDGs)framework as follows:

As presented in Table 1, the developed local
curriculum integrates digital technology with the

The integration of both academic knowledge and ~ SDGs  framework, emphasizing sustainable
indigenous wisdom helped bridge generational gaps education in marginalized communities.
Table 1: local curriculum linked to SDGs framework
Curriculum Module Core Content Learning Outcomes Pedagogical .SDGS
Approaches Alignment
. Organic rice farmmg, Learners apply sustainable farming Field-based learning,
1. Sustainable agroforestry, soil and : .
. . techniques, improve crop farmer-to-farmer SDG 2, SDG
Agriculture and water conservation, use of . . . .
X .. 4 productivity, and reduce chemical training, digital apps for 12, SDG 13
Food Security digital tools for climate .
. dependency weather & soil data
forecasting
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Traditional weaving. folk Students and community members Storytelling,
2. Cultural Heritage . . & preserve and revitalize cultural intergenerational SDG 4, SDG
. music, culinary heritage, . . . .
and Local Wisdom rituals and festivals practices while developing cultural | workshops, community 11
products for tourism exhibitions
3. Eco-Tourism and Homefsta'ly management, Learners develop small enterprises, P?O]eCt—k.)ased Iearn.lng,
tour guiding, local product P P simulation of tourism SDG 8, SDG
Community %ran di% di iPt)al attract sustainable tourism, and services, use of social ﬁ
Entrepreneurship & 18 enhance local income F
marketing media
. Participat
4. Environmental Forest conservation, waste Learners demonstrate awareness of enizrlg;iiei?;l
S'tewar dship and management, renewable environmental protection and campaiens, reforestation SDG 13,
. P energy, biodiversity implement climate-adaptive patgns, SDG 15
Climate Resilience . . projects, youth-led
protection practices innovation
. . ICT skills, e-commerce .. Blended learning
5. Digital Literacy ’ Learners use digital tools for . .
. latforms, QR code . R online & offline), peer SDG 4, SDG
and Innovation for roguct traceaglit online education, marketing, and rr(lentorin collab)mgtive 9
Local Development P Ve sustainable practices orng, ©
knowledge sharing innovation labs

In conclusion, the local curriculum developed for Na
Haeo District not only addresses the educational
needs of the area but also enhances the community's
potential to live sustainably in economic, social,
cultural, and environmental dimensions, utilizing
both "digital technology" and "local
wisdom."livelihoods.

Findings Related to Objective 3

The implementation and evaluation of the developed
curriculum in collaboration with local schools,
educators, and community stakeholders, assessing
its effectiveness in improving learning outcomes,
promoting sustainable livelihoods, and enhancing
quality of life.

Implementation Process

The localized curriculum was piloted in two
secondary schools in Na Haeo District, involving 120
students, 15 teachers, and 35 community
stakeholders (including local leaders, farmers,
artisans, and eco-tourism operators). The program
was implemented over one academic semester (20
weeks), combining classroom instruction, digital
learning, and community-based fieldwork.

3 EVALUATION RESULTS

1. Improvement of Learning Outcomes (SDG 4:
Quality Education)

The developed curriculum was implemented in three

local schools involving 15 educators and 120 students.

Pre- and post-assessment showed significant

improvement: average test scores increased from 62%

to 85%, demonstrating better understanding of
[subject/topics].

Teachers reported that students showed improved
critical thinking, problem-solving, and creativity
during classroom and project-based activities.
Student surveys indicated that 90% felt more
confident in applying knowledge to real-life

situations.

These findings support SDG 4, highlighting inclusive,
equitable, and context-based education as a driver of
learning improvement.

2. Promotion of Sustainable Livelihoods (SDG 1 &
SDG 12)

Curriculum activities included projects linked to
local economic practices, such as sustainable
agriculture, handicrafts, and eco-tourism.

Students applied their learning to develop small-
scale community projects or products, resulting in
supplementary income generation for families and
skill development.

Feedback from community stakeholders indicated
that the program enhanced awareness of resource
management, environmental responsibility, and
entrepreneurship.

Approximately 75% of participants reported
applying project skills to support local economic
activities, demonstrating a positive impact on
sustainable livelihoods.

Evaluation results showed that: Farmers who
engaged in the curriculum adopted organic farming
methods, reducing chemical fertilizer use by 25%.
Homestay and tourism operators reported a 15%
increase in visitor numbers due to improved
marketing through digital platforms.

Local entrepreneurs successfully applied branding
and e-commerce strategies, leading to an average 18%
increase in household income.

3. Enhancement of Quality of Life (SDG 3 & SDG
11)

The curriculum incorporated activities promoting
health awareness, nutrition, environmental
conservation, and social engagement.

Survey and interview data showed that 78% of
participants reported increased confidence in life
skills, while 85% noted improved collaboration
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between schools and communities.

These outcomes contribute to SDG 3 and SDG 11 by
fostering well-being, social cohesion, and resilient
communities.

Observations indicated that community involvement
strengthened  relationships among  students,
educators, and local stakeholders, enhancing overall
quality of life.

It was also found that 82% of participants perceived
improvements in  environmental  quality,
particularly in waste management and reforestation
activities.

Households practicing sustainable agriculture
reported lower food costs and healthier diets.
Cultural pride and intergenerational knowledge
transfer were strengthened, with youth actively
involved in cultural events and traditional practices

4. Implementation Challenges and Limitations
Some schools reported limited resources, including
teaching materials and technology.

Variation in teacher readiness and experience
affected the depth of curriculum implementation.
Time constraints for community involvement
occasionally limited participation.

Addressing these challenges is essential for scaling
the program to other marginalized areas, aligning
with SDG 17 (Partnerships for the Goals).

Findings Related to Objective 4

The policy and practical recommendations for
scaling and adapting local curriculum models in
other marginalized areas of Thailand, thereby
contributing to national education reform and the
achievement of SDG 4 (Quality Education), SDG 8
(Decent Work and Economic Growth), and SDG 11
(Sustainable Cities and Communities).

The study revealed that the integrated local
curriculum combining digital technology, local
wisdom, and sustainability oriented knowledge has
strong potential for scaling up

The findings related to Objective 4 highlight the
necessity of scaling and adapting local curriculum
models to promote educational equity and
sustainable development across Thailand. Several
key implications emerge from this analysis.

1. Policy Recommendations

1) Integration into National Policy (SDG 4 & SDG
10):

Findings suggested that the developed curriculum
can serve as a model for promoting educational
equity in marginalized areas. Policymakers should
integrate local curriculum models into the Basic
Education Core Curriculum, allowing flexibility for

schools in diverse socio-cultural contexts.

2) Capacity Building for Educators (SDG 4 & SDG
17):

Teacher training programs should be designed to
strengthen digital literacy, participatory pedagogy,
and integration of local wisdom. Evidence from
pilot schools showed that teacher readiness is a
crucial factor for successful scaling.

3) Resource Allocation (SDG 10 & SDG 17):
Adequate funding and infrastructure (e.g., internet
access, digital tools) should be prioritized in
marginalized areas to reduce disparities. Data
revealed that resource limitations constrained
implementation quality.

2. Practical Recommendations

1) Community Engagement (SDG 11 & SDG 17):
The study demonstrated that collaboration with
community stakeholders increased curriculum
relevance and sustainability. Therefore, schools
adopting the model should establish formal
partnerships with local leaders, parents, and
organizations.

2) Scalability Framework (SDG 4 & SDG 12):

The pilot curriculum provides a replicable
framework that balances local adaptability and
standardized quality. This flexibility ensures that
schools can adapt modules based on local needs
while maintaining national learning standards.

3) Monitoring and Evaluation (SDG 4 & SDG 16):
Findings emphasized the importance of continuous
evaluation using participatory assessment methods.
Involving students, teachers, and community
members in monitoring ensures accountability and
program improvement.

3. Contribution to National Development Goals

1) The curriculum model contributes to SDG 4
(Quality Education) by enhancing learning
outcomes,

2) SDG 10 (Reduced Inequalities) by addressing
disparities in marginalized areas,

3) SDG 11 (Sustainable Cities and Communities) by
strengthening community engagement, and SDG 17
(Partnerships for the Goals) by fostering
collaboration among schools, local governments, and
civil society.

4 DISCUSSION

Discussion on Findings for Objective 1

1. The findings of this study reveal that Na Haeo
District faces interrelated socio-economic, cultural,
and environmental challenges that significantly
constrain both educational opportunities and
community development. These findings are
consistent with prior research on rural and border
communities in Thailand, which indicates that
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persistent poverty, migration, and limited access to
educational infrastructure perpetuate cycles of
inequality (Khammuang et al., 2021). The lack of
digital infrastructure in Na Haeo further accentuates
the digital divide, aligning with global concerns
about unequal access to technology in marginalized
communities (Zhang & Liu, 2021).

From a cultural perspective, the gradual erosion of
local traditions in Na Haeo mirrors the broader
pattern of cultural decline observed in rural
Southeast Asia, where globalization and urban
migration weaken community identity
(Choompolpaisal & Saengboon, 2020). While this
creates a threat to cultural sustainability, it also
highlights an opportunity: incorporating local
heritage into educational curricula may foster pride,
intergenerational learning, and new economic
pathways through cultural tourism. Such integration
has been shown to strengthen community resilience
and support SDG 11 (Sustainable Cities and
Communities) by enhancing cultural continuity
(UNESCO, 2021).

The environmental vulnerabilities of Na Haeo
particularly deforestation, climate variability, and
soil degradation echo findings from other rural Thai
districts where unsustainable farming practices
exacerbate ecological fragility (Rungfamai, 2020).
Addressing these issues requires not only technical
solutions but also education that empowers
communities with knowledge of sustainable land
management and climate adaptation. This reinforces
the role of education as a driver for SDG 13 (Climate
Action) and SDG 15 (Life on Land).

Taken together, these findings underscore the
necessity of a curriculum that transcends
conventional classroom teaching. A localized
curriculum that integrates digital technology and
indigenous knowledge could bridge the gap between
global sustainability goals and local realities. This
approach aligns with UNESCO’s (2020) call for
education systems to serve as vehicles for social
transformation. By tailoring curriculum
development to the socio-economic, cultural, and
environmental realities of Na Haeo, education can
contribute not only to SDG 4 (Quality Education) but
also create ripple effects that support inclusive
growth (SDG 8), reduced inequalities (SDG 10), and
resilient communities (SDG 11).

Discussion on Findings for Objective 2

2. The development of a localized curriculum that
integrates digital technology with indigenous
knowledge in Na Haeo reflects a transformative
approach to education in marginalized communities.

The results indicate that curriculum design
emphasizing sustainable agriculture, cultural
heritage, eco-tourism, and environmental
stewardship is not only feasible but also contextually
relevant. This finding is consistent with earlier
studies that argue for the potential of community-
based curriculum development to serve as a
mechanism for both cultural preservation and socio-
economic empowerment (Boonyasopun, 2021;
Srimanee & Meksophawannagul, 2022;
Sutthadaanantaphokin et al., 2025).

The integration of digital tools into the curriculum
demonstrates an innovative response to the digital
divide in rural Thailand. By incorporating mobile
applications, online learning platforms, and digital
storytelling, the curriculum addresses gaps in access
to modern education while enhancing engagement
among younger generations. Similar approaches in
Southeast Asia have shown that digital integration
enhances learning outcomes, strengthens local
identity, and supports equitable participation in the
digital economy (Mohammad et al., 2025; Zhang &
Liu, 2021). This aligns directly with SDG 4 (Quality
Education) and SDG 10 (Reduced Inequalities).
Furthermore, the inclusion of modules on eco-
tourism and cultural heritage supports SDG 8
(Decent Work and Economic Growth) by equipping
learners with practical skills for community-based
enterprises. Prior research highlights that linking
education with sustainable tourism provides
pathways for rural youth to remain in their
communities while contributing to income
diversification (Chankrajang, 2022; Khan et al., 2025;
Bangbon et al., 2023). This curriculum therefore not
only preserves cultural traditions but also transforms
them into valuable assets for sustainable livelihoods.
The environmental stewardship component of the
curriculum resonates strongly with global
sustainability imperatives. As UNESCO (2021)
emphasized, education must empower learners to
respond to the climate crisis. By embedding local
knowledge on biodiversity conservation with
modern digital tools such as drones and
environmental sensors, the curriculum in Na Haeo
provides a model for grassroots climate education
that supports SDG 13 (Climate Action) and SDG 15
(Life on Land).

In summary, the discussion highlights that the Na
Haeo localized curriculum contributes to both local
and global educational innovation. It positions
education not merely as a means of knowledge
transfer, but as a catalyst for community
transformation, resilience, and sustainability. By
integrating digital technology with local wisdom, the
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curriculum embodies UNESCO’s (2020) vision of
education as a social contract for sustainable futures,
thereby demonstrating the potential for replicability
in other marginalized contexts across Thailand and
beyond.

Discussion on Findings for Objective 3

The implementation and evaluation of the localized
curriculum in Na Haeo District demonstrated
significant improvements in students

1. Collaborative implementation and engagement
(SDG 17: Partnerships for the Goals)

The curriculum was implemented collaboratively
with  schools, educators, and community
stakeholders, which facilitated active participation
and ownership. This participatory approach
enhanced  engagement  because  involving
stakeholders in decision-making increases relevance
and applicability of the curriculum to local needs.
Similar findings were reported by Smith & Brown
(2021) and Pang et al. (2025), who emphasized that
community participation strengthens educational
program sustainability. This aligns with SDG 17,
which highlights partnerships as crucial for
achieving sustainable development goals.

2. Improvement in learning outcomes (SDG 4:
Quality Education)

Evaluation data showed significant improvement in
students” knowledge, skills, and critical thinking,
with average test scores rising from 62% to 85%.
These improvements occurred because the
curriculum integrated local context and practical
applications, making learning more meaningful and
directly linked to students’ everyday life. This
finding aligns with the principles of context-based
and experiential learning, as discussed by Johnson et
al. (2020), who found that integrating local
knowledge into curricula enhances engagement and
learning outcomes. Therefore, this outcome directly
supports SDG 4, ensuring inclusive and equitable
quality education.

3. Promotion of sustainable livelihoods (SDG 1: No
Poverty & SDG 12: Responsible Consumption and
Production)

Students applied learned knowledge in practical
projects such as sustainable agriculture, local
handicrafts, and eco-tourism activities. These
projects allowed learners to contribute to community
income generation while practicing resource
sustainability. The positive outcome is consistent
with research by Lee & Wang (2019), showing that
linking education with local economic activities
strengthens community resilience and promotes
sustainable livelihoods. This supports SDG 1,

reducing poverty through skill-based empowerment,
and SDG 12, encouraging responsible consumption
and production.

4. Enhancement of quality of life (SDG 3: Good
Health and Well-being & SDG 11: Sustainable
Cities and Communities)

The program increased awareness of health,
nutrition, and environmental conservation. About 78 %
of participants reported improved confidence in
applying skills to daily life, while 85% acknowledged
stronger collaboration between schools and
community members. The improvement in well-
being is explained by the holistic approach of
integrating cognitive, social, and practical learning,
consistent with findings from Chan & Ng (2022), who
observed that community-linked education
programs enhance both individual and collective
quality of life. This aligns with SDG 3 and SDG 11,
promoting healthy, resilient communities.

5. Limitations and considerations

Despite positive outcomes, challenges such as
limited resources, varying teacher readiness, and
time constraints for community involvement were
noted. Addressing these challenges is critical for
scaling the curriculum to other areas, which aligns
with SDG 17 on partnerships and resource
mobilization. Future programs should focus on
capacity-building for educators and provision of
sufficient materials to maintain effectiveness.
Discussion on Findings for Objective 4

The findings of Objective 4 indicate that the
developed local curriculum model has strong
potential for scaling and adaptation in marginalized
areas, provided that appropriate policy and practical
measures are taken. The discussion of these findings
can be framed in three key dimensions:

1. Policy Implications and SDGs Alignment

The recommendation to integrate localized
curriculum models into the Basic Education Core
Curriculum reflects a practical approach to achieving
SDG 4 (Quality Education) and SDG 10 (Reduced
Inequalities). By formally recognizing local wisdom
and digital learning tools in national policy, the
Ministry of Education can reduce educational
disparities between urban and rural areas. This
aligns with UNESCO (2021), which emphasizes that
inclusive policies are necessary to bridge learning
gaps in marginalized communities.

2. Practical Implementation and Community
Relevance

The findings show that community engagement and
participatory monitoring are central to ensuring the
sustainability and relevance of the curriculum. This
resonates with SDG 11 (Sustainable Cities and
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Communities) and SDG 17 (Partnerships for the
Goals), since meaningful involvement of parents,
local leaders, and civil organizations strengthens
both ownership and accountability. Guzméan and
Sénchez (2019) similarly found that community-
based curriculum models lead to higher local
acceptance and long-term sustainability.

3. Challenges and Opportunities for Scaling

The research highlights challenges such as resource
allocation and teacher readiness as critical factors
influencing curriculum adaptation. Addressing these
challenges requires investment in infrastructure and
capacity building for teachers, echoing the findings
of Thongsri and Chunhapanya (2020) and
Sirathanakul et al. (2023) that teacher professional
development is vital for successful local curriculum
implementation. At the same time, the adaptability of
the model provides opportunities for replication in
other regions, ensuring consistency with national
education standards while allowing local
customization.

In summary, the findings under Objective 4
demonstrate that the proposed recommendations are
both practical and scalable, offering a clear roadmap
for policymakers and practitioners to promote
equitable education in marginalized areas. The
alignment with SDGs 4, 10, 11, and 17 underscores
the contribution of this research to global
development priorities, while also reinforcing
previous studies that highlight the significance of
local curriculum models in fostering sustainable
education and community resilience.
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