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Abstract

The action research has the objective to study of learning management using phenomenon-
based learning with causal diagrams for grade 7 students and develop systematic thinking of students
through learning management using phenomena as a base with causal diagrams. The participants were
40 grade 7 students specifically selected. The research tools consisted of Learning 1. Management Plan
on Climate Change of 4 plans, learning time 3 periods/hours (The tool’s efficiency was found by finding
the average and standard deviation. The efficiency value was 4.47, which is very appropriate.) 2. The
systematic Thinking Test is a subjective test with 10 items. (The tool is effective by finding the IOC value
higher than 0.5) Statistics used in content analysis of data. The research results found that 1. The
approach to learning management is based on a phenomenon with a causal diagram which the
researcher used the model of Islakhiyah, Sutopo, & Yulianti (2018). Consists of the following steps
1) Observation stage 2) Initial description creation step 3) Investigation stage 4) Final explanation5)
Reasoning stage 2. The participants mean of systematic thinking very well on post-test (X=27.14) were

higher than pre-test (X=16.72).

Keywords: Climate chang, Systematic thinking, Phenomenon-based learning management, causal

diagram
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Abstract

Environmental Education (EE) has been recognized by the United Nations Sustainable Development
Goals (SDGs) as a vital component in fostering environmentally literate citizens and promoting global
sustainability. However, despite its acknowledged importance, there is limited understanding of how high
school teachers integrate EE into authentic learning environments. Existing literature on environmentally EE
has predominantly concentrated on interventions and their effects on environmental knowledge, pro-
environmental behaviors, and related outcomes. This study employed simple random sampling to select
42 teachers from 22 secondary schools regarding their learning objectives and pedagogical approaches in EE.
The respondents were selected from three groups of teachers: 1) biological or environmental science
teachers, 2) social studies or civic education teachers, and 3) advisors for assemblies or extracurricular
activities related to EE or sustainable development. The data were systematically analyzed by calculating
the frequency and percentage distributions of the respondents’ selections, as well as identifying the key
learning objectives and pedagogical approaches utilized by the teachers. The findings indicated that the
primary goals of EE were the application of knowledge, the cultivation of environmental values, and the
acquisition of environmental knowledge. The most commonly employed pedagosical approaches included
traditional lectures, inquiry-based learning, and problem-based learning. Conversely, less frequently adopted
approaches encompassed place-based learning, emancipatory approach, and action project learning. The
study further revealed that classroom-based EE tended to prioritize knowledge acquisition and its practical
application, rather than fostering students’ ability to initiate environmental change through collaboration
with relevant stakeholders. These findings highlight the necessity for expanding the repertoire of pedagogical
approaches in EE and advocate for a shift towards more proactive, capacity-building approaches that
encourage collaborative networks. Such an approach would empower students to actively engage in

addressing environmental challenges.
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Introduction

This study explores the implementation of environmental education (EE) in schools located in
the southern region of Thailand. This area is known for its remarkable natural resources and unique
environmental context. The school district encompasses seven national parks featuring diverse
ecosystems, including rainforests, mangrove forests, caves, islands, and coral reefs. This ecological
diversity, combined with its rich species population, makes the district vital for environmental
conservation efforts. However, the region has been facing several environmental issues. The southern
region of Thailand has been dealing with critical challenges such as biodiversity loss, land degradation,
and the adverse effects of climate change. Waste management in the upper southern region, in
particular, has been a long-standing problem (Environment and Pollution Control Office 14, 2023).
Additionally, microplastics have been detected on beaches, underscoring the severity of pollution in
the area (Wangrittikrikul et al., 2020). Similar environmental issues are also prevalent across Southeast
Asia, where countries face urgent biodiversity crises along their coasts and within marine ecosystems
(Lechner et al., 2021).

The fundamental question raised by the current escalating environmental situation is: How can
a safe and sustainable future for ourselves and the next generations be secured, especially as the
population continues to grow? As the global populace maintained a high standard of living, the demand
for consumption was not limited (United Nations Educational, Scientific, and Cultural Organization
[UNESCO], 2016). The prevailing economic system, capitalism, was encouraged by spending that
neglected the limits and capacity of ecological waste (Ketsing, 2023; Washington et al.,, 2017). This
contradicted the scientific consensus that human activity is a major contributor to global climate change
(Intergovernmental Panel on Climate Change [IPCC], 2021). While the root causes and consequences of
environmental problems were well-known, substantive action to address these issues was not seriously
taken (IPCC, 2021). Substantive actions must be taken by all of us to conserve and restore the
environment.

Even so, it was shown by past research that EE primarily focused on environmental knowledge,
pro-environmental behaviors, and related variables (Ardoin et al., 2018; Ardoin et al., 2020; Kyburz-
Graber, 2019). However, it became increasingly clear that environmental knowledge and attitudes did
not constitute a sustainable solution to environmental problems (Kyburz-Graber, 2019). Scholars
suggested that the scope of EE in schools should be expanded to encourage students to participate in

various sectors of society as citizens, enabling them to jointly diagnose problems and take meaningful
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action to address the root causes of environmental issues (Kyburz-Graber, 2019; Jensen & Schnack,
1997).

In this regard, the role of teachers in EE should not be overlooked, as their choices of
pedagogical approaches directly affect students’ ability to address environmental issues. To facilitate
effective EE, learning experiences that connect learners with society and the surrounding environment
should be designed by teachers (Ardoin et al,, 2020; Jensen & Schnack, 1997; Ketsing et al., 2023;
Kyburz-Graber, 2019; Thomas et al., 2019). Learning activities are intended to provide students with
opportunities to make decisions about solutions to environmental problems appropriate to their
context (Blythe & Harré, 2020; Cincera et al., 2020). In doing so, the next generation is empowered to
become agents of change for the environment (Jensen & Schnack, 1997; Wals & Benavot, 2017).

In our context, Thailand had an environmental education curriculum that was developed by
organizations outside the Ministry of Education. A significant aspect of this curriculum was its focus on
involving local communities and creating a supportive framework for effective execution (Department
of Climate Change and Environment [DCCE], 2024, Earth5R, 2024). Nonetheless, this curriculum was not
extensively embraced by schools, as it did not form part of the national core curriculum. However,
There were also indicators within the national core curriculum that suggested students ought to apply
their knowledge to real-life situation (Ministry of Education [MOE], 2010, 2017). Subjects like science,
social studies, and various extracurricular programs in schools incorporated elements related to natural
resources protection and environmental issues. Despite this, there has been a lack of research providing
evidence on the actual approaches teachers employed to teach EE. Theoretically, the instruction of EE
necessitates an integrated approach. The advancement of EE requires a comprehensive approach,
encompassing science, social studies, and geography (WWF-Thailand, 2018). Therefore, comprehending
pedagogical strategies in EE is vital for encouraging student engagement in tackling environmental issues
(Corpuz et al., 2022).

While research highlighted ideal learning experiences in EE, limitations were present in practice.
Real-world constraints included the lack of emphasis on students taking action to address the root
causes of environmental problems (Jensen & Schnack, 1997; Kyburz-Graber, 2019). Existing literature
often focused on knowledge acquisition and environmental attitudes rather than on meaningful
problem-solving and recognizing students’ capacity for change (Ardoin et al., 2018; Ardoin et al., 2020
Kyburz-Graber, 2019; Wals & Benavot, 2017; Wu et al., 2020). Additionally, opportunities for students to
collaborate with external stakeholders to tackle local environmental challenges were not provided by
many EE programs (Ardoin et al., 2020; Wu et al., 2020).

The knowledge gap on how EE was implemented in real classroom contexts remained limited,
highlighting the significance of this study as it aimed to uncover high school teachers’ choices of EE

implementation and the learning objectives they expected their students to achieve. By exploring the
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complexities of EE in high school settings, this study provided valuable insights that could inform future
educational strategies and empower teachers to foster environmentally active citizens. In summary,
the research aimed to bridge this knowledge gap by investigating how high school teachers delivered

EE—their pedagogical approaches and expected learning objectives.

Research Objectives
1. To identify the primary learning objectives that high school teachers involved in
environmental education (EE) or related content knowledges aim to achieve.
2. To examine the pedagogical approaches typically used by high school teachers when

teaching EE.

Operational Definitions
Learning Objectives in Environmental Education

The primary focus of this study is to explore the learning objectives established by high school
teachers in teaching EE and assess their alignment with or deviation from existing literature. We utilize
a conceptual framework adapted from Ardoin et al. (2018) to define these learning objectives. In this
context, the learning objectives refer to the outcomes or competencies that teachers aim to cultivate

in high school students (grades 10-12) when teaching EE.

Pedagogical Approaches in Environmental Education

In this study, “pedagogical approaches” refers to the instructional approaches employed by
high school teachers to facilitate students’ learing of EE in their schools. These approaches encompass
the methods by which teachers engage students in EE learning experiences. Various pedagosgical
approaches typically emphasize different aspects, such as student-centered learning, inquiry-based
learning, collaborative learning, or direct instruction. The selection of a teaching approach often
depends on the specific learning objectives of the lesson and the broader educational goals.

According to the literature on EE, teachers should provide students with opportunities to
connect with society and the surrounding environment (Ardoin et al.,, 2020; Jensen & Schnack, 1997,
Ketsing et al., 2023; Kyburz-Graber, 2019). Students should be actively engaged in environmental
problem-solving, which can enhance their capacity and confidence to act as change agents (Blythe &
Harré, 2020; Jensen & Schnack, 1997, UNESCO, 2016). Pedagogical approaches in EE should enable
learners to address the root causes of environmental issues by fostering a conscious understanding of
their actions, the reasons behind them, and the potential consequences (Blythe & Harré, 2020; Jensen
& Schnack, 1997). Core elements of EE learning experiences should include creating spaces for

collaboration between learners and stakeholders in addressing environmental challenges, using local
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environmental contexts as learning settings, and consistently measuring and evaluating improvements
in environmental quality (Ardoin et al., 2020; Jorgenson et al., 2019). In summary, the literature highlights
several key characteristics of effective EE teaching, including hands-on problem-solving, collaborative
networking, student-centered learning, decision-making, and leadership. This study examines whether

the pedagogical approaches chosen by high school teachers align with these identified characteristics.

Methodology

This study employed a survey research methodology to investigate common practices among
high school teachers in delivering EE. The initial premise assumed that these teachers possessed prior
experience in teaching environmental topics. The study specifically sought to identify their learning
objectives and the pedagosgical approaches they employed to enhance student learning in EE. In light
of the scarce research on typical EE practices at the high school level, this investigation aimed to

address this gap in the literature.

Research Site and Target Group

The study focused on high school teachers from a specific school district located in the
southern region of Thailand. The selection of this district was based on its remarkable natural resources
and unique environmental context. The district encompasses seven national parks featuring diverse
ecosystems, including rainforests, mangrove forests, caves, islands, and coral reefs. This ecological
diversity, coupled with the richness of species, renders the district crucial for environmental
conservation efforts. A simple random sampling technique was employed to select high school teachers
within the district. Three questionnaires were distributed to each of the 22 schools in the district,
resulting in a total of 66 participating teachers.

The target group comprised three distinct categories: teachers specializing in biological or
environmental sciences; teachers responsible for social studies or civic education; and teachers serving
as advisors for assemblies or extracurricular activities related to EE or sustainable development. The
rationale for selecting these categories was grounded in the structure of Thailand’s Basic Education
Core Curriculum, which integrates EE into these subject areas, as well as into assemblies and
extracurricular activities (MOE, 2010, 2017). Consequently, the study engaged three teachers from each
of the 22 schools, yielding a total sample of 66 high school teachers.

Ethical Consideration

In accordance with ethical guidelines for research involving human subjects, this study was
conducted with high school teachers aged over 20 years, aiming to capture their regular practices in
teaching EE without introducing any interventions. The school principals and teachers received a

detailed explanation of the research on the first page of the questionnaire, which included the study’s
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objectives, potential benefits, and possible risks. Confidentiality was ensured, as the teachers were not
required to disclose their names, and the results will be presented in aggregate form. Participation was
voluntary, with both school principals and teachers having the freedom to decline without any
coercion. These measures were implemented to uphold the ethical principles of respect for persons
and beneficence. Regarding the principle of justice, the selection of respondents was guided by the
learning standards and indicators outlined in Thailand’s Basic Education Core Curriculum (MOE, 2010,

2017), ensuring fairess and equity in the participant selection process.

Questionnaire

A questionnaire was employed to investigate high school teachers’ typical practices of EE in their
school contexts. The questionnaire development began with clearly defining its objectives, followed by
a comprehensive review of relevant literature on learning objectives and pedagogical approaches to EE,
both from Thai and international sources. The questionnaire’s format was carefully aligned with these
objectives to ensure relevance and coherence. The content was then developed to meet the research
aims. To validate the instrument, three experts in the field of EE reviewed the questionnaire. After
incorporating their feedback, a pilot study was conducted with a similar group to assess its applicability
before full implementation.

The instrument consisted of two sections. Part 1 gathered general information about the
respondents through six checklist questions, with space for additional comments. These questions
covered key demographic details such as gender, age, educational backeround, field of study, EE teaching
experience, and courses taught. Part 2 focused on EE learning objectives and pedagogical approaches,
featuring two checklist questions with room for additional comments.

These questions aimed to identify key learning objectives and the pedagogical approaches
utilized for EE. To ensure clarity, explanations were provided for each item in the checklist, allowing
teachers to fully understand each option before selecting the learning objectives and pedagogical
approaches that reflected their classroom practices.

For content validity, the questionnaire was reviewed by three experts in the field of EE, and
revisions were made based on their feedback. The Item-Objective Congruence (I0C) values for the items
ranged between .67 and 1.0. To assess the appropriateness of language and estimated completion time,

a pilot test was conducted with a group of high school teachers similar to the target group.

Data Collection
In January 2023, questionnaires were distributed to 22 schools within the selected school
district. Prior to distribution, permission was obtained from the school administrators, and the

respondents were informed about the research. This information was provided on the cover page of
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the questionnaire, which included the research objectives, the benefits of participation, and any time-
related risks that respondents might encounter while providing their information. It was emphasized
that school principals and individual respondents had the right to decline participation if they were not
willing to engage in the study.

Each school administrator was asked with distributing the questionnaires to three distinct
teachers to ensure representation from specific categories: one teacher specializing in biological
sciences or environmental sciences, one teacher focused on social studies or civic education, and one
teacher serving as an advisor for assemblies or extracurricular activities related to the environment.
Respondents were given the option to complete the questionnaire in its physical form or through a
Google Form. A QR code linking to the Google Form was included on the first page of the questionnaire
for convenience. Ultimately, 42 completed questionnaires were received out of the 66 originally
distributed, resulting in a response rate of 63.64% among the target group. However, the responses
were collected from 19 schools, representing nearly all the schools (22 schools) in the study area.
Therefore, the findings are likely to be reliable and representative of the teachers in the region. This

data provided valuable insights into the perspectives of high school teachers regarding EE.

Data Analysis

In the data analysis process, the data from Part 1 was analyzed, which contained general
information about the respondents, by calculating the frequency and percentage of responses for each
question. For Part 2, which focused on the normal practices of EE, we examined the data by calculating
the frequency and percentage of respondents selecting each item. This analysis illuminated the specific
learning objectives and pedagogical approaches utilized by the teachers. Unfortunately, no written
comments were found from the respondents in the space provided for both sections of the

guestionnaire.

Findings
Basic Information of Respondents

This study focused on biology/biological science teachers, social studies/civics/geography
teachers, and those responsible for extracurricular environmental activities across all 22 schools in the
research area. In some cases, individual teachers took on multiple roles; for instance, a biology teacher
might also oversee extracurricular activities related to EE. As a result, the population could not be
quantified in precise numerical terms. The total number of high school teachers who provided
complete answers on the questionnaire was 42 out of the 66 questionnaires that were originally

distributed. The response rate was 63.64%. However, the responses were collected from 19 schools,
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representing nearly all the 22 schools in the study area. Therefore, the findings are likely to be reliable
and representative of the teachers in the region.

The majority of the teachers were female (86.80%). Teachers aged between 21 and 30 years
old were the largest portion of the respondents (34.20%), followed closely by teachers aged between
31 and 40 years old (31.60%). In terms of educational background, most teachers completed a
bachelor’s degree (71.10%). The majority of them have a degree in education (65.80%), while a
significant portion have degrees in science or applied science (28.90%).

In regard to environmental teaching experience, the majority of teachers had less than 5 years
of experience (44.70%), followed by teachers with 5-10 years of EE teaching experience (31.60%). The
courses or classes that most teachers taught in relation to EE included social science and citizenship
(34.20%). A significant number of teachers taught about EE in biology (31.60%), botanical garden
assembly (30.00%), and natural science (28.90%). Additionally, a few teachers were involved in EE in
civic education, service learning, geography, environmental science, and other environment-related

assemblies. Unfortunately, no respondents mentioned that their schools have an EE course.

Environmental Education Learning Objectives

Figure 1 presents the results of the questionnaire on EE learning objectives. In this figure,
respondents were provided with explanations for each item, as outlined in Table 1. These explanations
were designed to ensure that teachers clearly understood the differences between each learning
objective and were able to select items aligned with their classroom practices. It should also be noted

that multiple learning objectives for EE could be selected by each teacher for their students.

Table 1 Environmental Education Learning Objectives from Literature

Learning objectives Clarification

Knowledge application Students can apply their environmental knowledge to benefit society and

improve livelihoods.

Environmental values Students value the environment and maintain a positive attitude toward

resolving environmental problems.

Environmental Students possess comprehensive knowledge and understanding of the

knowledge environment and environmental issues.

Environmental awareness | Students demonstrate heightened awareness and sensitivity to environmental

problems.

Skill development Students acquire the essential skills needed to effectively address

environmental challenges.

Environmental problem- | Students actively participate in the planning, formulation of solutions, and

solving offer suggestions for resolving real environmental issues.
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Learning objectives Clarification

Change agent Students undergo a transformative change in their identity to become agents

of positive environmental change.

Community engagement | Students actively engage with their communities and comprehend the

intricate relationship between humans and the environment.

Environmental action / Students are motivated and determined to take meaningful action in solving
Action competence root-cause of environmental problems.

Intersectoral Students possess the capacity to collaborate with various sectors to address
collaboration environmental challenges.

Environmental Students are committed to solving environmental problems and conserving
stewardship natural resources.

The research findings revealed the top three learning objectives most frequently chosen by
high school teachers. These objectives were: 1) knowledge application, referring to the practical
application of environmental knowledge for societal and livelihood benefits (63.20%); 2) environmental
values, meaning students anticipate the value of the environment and adopt a positive attitude toward
solving environmental problems (60.50%); and 3) environmental knowledge, indicating a
comprehensive understanding of the environment and its associated issues (55.30%). These objectives
emerged as key priorities in EE among the participating high school teachers.

Conversely, certain learning objectives received less attention from the teachers. These were:
environmental stewardship (5.30%), which refers to a commitment to solving environmental problems
and protecting natural resources; intersectoral collaboration (7.90%), indicating the capacity to work in
partnership with stakeholders on environmental challenges; and environmental action (15.80%),
denoting self-determination in taking action to address the root causes of environmental problems.
Although these objectives are essential for preparing active citizens to tackle environmental crises,

teachers placed less emphasis on them in their teaching practices.
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Environmental stewardship [ 5.30

Intersectoral collaboration [——] 7.90

Environmental action [—————] 15.80

Community engagement [ ] 18.40
Change agent [ ] 18.40
Environmental problem-solving [ ] 18.40
Skill development [ ] 18.40
Environmental awareness [ ] 34.20
Environmental knowledge [ ] 55.30
Environmental values [ ] 60.50
Knowledge application [ ] 63.20
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00

Note. The sum exceeds 100% because each teacher can select multiple learning objectives.

Figure 1 High School Teachers’ Learning Objectives in Environmental Education

Pedagogical Approaches in Environmental Education

Figure 2 presents the results of the questionnaire on pedagogical approaches to EE. In this
figure, teachers were provided with explanations for each choice item to ensure that respondents
understood the differences between the pedagogical approaches and could select the methods they
employed in their classrooms. The study identified the top five instructional approaches most
commonly used by teachers, which were: 1) problem-based learning (60.50%), 2) inquiry-based learning

(52.60%), 3) lecture (42.10%), 4) project-based learning (39.50%), and 5) outdoor learning (39.50%).

In contrast, several pedagogical approaches received less attention from most teachers. These
approaches included the whole-school approach (5.30%), action project learning (7.90%), science,
technology, and society (STS) (7.90%), socio-scientific issues (SSI)-based teaching (7.90%), the
emancipatory approach (13.20%), and place-based learning (13.20%). These less frequently utilized
approaches focus on action-oriented learning, capacity-building, and collaborative networking to
address environmental challenges. These findings emphasize the need to consider a broader range of

pedagogical approaches in EE.
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Whole-school approach [ 5.30
Action project learning [ 7.90
Science, technology, and society (STS) [ 7.90

Socio-scientific issues based teaching === 7.90

Emancipatory approach == 13.20
Place-based learning [ 13.20
STEM education [ 18.40

Outdoor learning [ ] 39.50
Project-based learning | 1 39.50
Lecture [ ] 42.10
Inquiry-based learning [ 1 52.60
Problem-based learning [ ] 60.50
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00

Note. The sum exceeds 100% because each teacher can select multiple pedagogical approaches.
Figure 2: High School Teachers’ Pedagogical Approaches in Environmental Education

Discussion and Conclusion
The research findings are discussed in relation to the research objectives, which focus on
learning objectives and pedagosgical approaches. A detailed discussion of these findings is provided

below:

Environmental Education Learning Objectives

The findings of this research indicate that high school teachers primarily prioritize teaching
objectives related to knowledge application, environmental values, and environmental knowledge.
These priorities align with previous literature on EE, which has traditionally emphasized knowledge-
related aspects rather than the development of practical skills and active engagement in addressing
environmental challenges (Ardoin et al., 2020; Kyburz-Graber, 2019; Thomas et al., 2019).

These findings also correspond with the principles outlined by UNESCO (1978), which
underscore the significance of knowledge as a critical factor in raising awareness about environmental
issues and as a fundamental component of global citizenship, enabling individuals to take responsibility
for environmental problems. Furthermore, they align with the perspective presented by the North
American Association for Environmental Education (NAAEE) (2010), which highlights the importance of
knowledge application in shaping students’ environmental literacy. In the context of Thailand’s Basic

Education Core Curriculum, these findings correlate with the learning standards and indicators for
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science education, which aim to equip students with the ability to apply acquired knowledge for the
benefit of society and their own livelihoods (MOE, 2010, 2017).

However, it was important to recognize that while knowledge was undeniably vital, it
represented only one aspect of comprehensive EE. Learners also needed to develop the skills, values,
attitudes, and commitment necessary to take meaningful action in addressing environmental problems,
as emphasized by NAAEE (2010) and UNESCO (1978). A holistic approach to EE better equipped students
to become active and responsible stewards of the environment, capable of contributing to the
resolution of pressing environmental challenges.

The findings of this research suggested that many teachers had not prioritized the development
of learners in other critical environmental dimensions. These dimensions included environmental
stewardship, intersectoral collaboration, and environmental action. Environmental stewardship
involved fostering a proactive stance toward environmental issues in students, encouraging them to
actively conserve natural resources. Being environmental stewards entailed taking responsibility for
maintaining environmental quality (Ardoin et al., 2018). Intersectoral collaboration equipped students
with the ability to work across various sectors to address environmental challenges. In today’s
interconnected world, solving complex environmental problems often required collaboration between
diverse stakeholders (Jensen & Schnack, 1997; Sass et al., 2020). Environmental action involved learners
actively addressing the root causes of environmental issues, understanding the impact of their actions,
and acting with self-motivation rather than external influence (Blythe & Harré, 2020; Jensen & Schnack,
1997, Ketsing et al.,, 2023). These dimensions were consistently highlighted in scholarly works and
international frameworks as essential components of EE. Nevertheless, the research revealed that these
areas had received comparatively less emphasis from high school teachers.

The emphasis placed by teachers on applying knowledge to solve environmental problems
may have reflected the persistence of the anthropocentric paradigm in EE at the secondary school
level. This paradigm emphasized the utility of the environment for human needs and societal benefit,
often overlooking the intrinsic value of other living beings and the environment itself. An
anthropocentric view prioritized human well-being over the welfare of other species and ecosystems
(Edgeman, 2020). However, an alternative paradigm existed—the ecocentric or biocentric perspective—
which emphasized the interdependence of all living and non-living entities on Earth and acknowledged
the intrinsic value and rights of all beings to exist (Washington et al., 2017). From this perspective,
humans had a moral responsibility to protect nature and respect the rights of other beings to coexist
on Earth alongside humans.

Another possible reason for the focus on knowledge-based EE objectives was that teachers’
practices may have been influenced by a human-centered, capitalist economic system, which fostered

the belief that humans could control and manage the environment and its finite natural resources.
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Additionally, this emphasis may have been attributed to the learning standards and indicators in
Thailand’s Basic Education Core Curriculum, which highlighted the application of knowledge for societal
and personal benefit (MOE, 2010, 2017). As such, it was understandable that teachers aligned their
teaching with the curriculum’s standards and outcomes, as they were required to adhere to its

guidelines.

Pedagogical Approaches in Environmental Education

The research findings highlishted several pedagogical approaches that high school teachers
commonly used for EE. These approaches included problem-based learning, inquiry-based learning,
lectures, project-based learning, and outdoor learning. These approaches aligned with the learning
objectives that many teachers prioritized in EE, such as knowledge application, environmental values,
and environmental knowledge.

However, many studies suggested that knowledge and attitudes alone were insufficient to
adequately prepare students to become active citizens capable of addressing real-life environmental
challenges (Jensen & Schnack, 1997; Kyburz-Graber, 2019). While lecture and inquiry-based learning
were valuable for knowledge acquisition, they may not have fully met the broader goals of EE,
particularly in terms of encouraging democratic participation and collaboration with other sectors in
solving environmental issues (Division of Environmental Education, 2019; Earth5R, 2024).

Detailed discussions of each instructional approach are provided below:

UNESCO (2016) emphasized in the “Global Education Monitoring Report 2016: Education for
People & Planet: Creating Sustainable Futures for All” that education was the most important
mechanism for addressing environmental problems and improving environmental quality for
sustainability. Consequently, EE played a crucial role in protecting and resolving environmental
challenges. The findings, particularly the frequent use of problem-based learning, aligned with prior
research such as Chen and Liu (2020) and Wahyudin and Malik (2019), which underscored the
importance of using real-life problem scenarios to support students in identifying and understanding
environmental issues. This approach developed students’ critical thinking and problem-solving abilities
(Wahyudin & Malik, 2019). Similarly, Kirsop-Taylor et al. (2021) explored the use of problem-based
learning to integrate sociology and political ecology, promoting deep and meaningful learning. The high
adoption rate of problem-based learning in this study could be attributed to its alignment with the
intended EE objectives and the learning indicators in Thailand’s Basic Education Core Curriculum (MOE,
2010, 2017).

Furthermore, project-based learning aligned with previous research highlighting the
development of self-regulated learners who became sustainable environmental practitioners

(Kricsfalusy et al.,, 2018). By engaging students in community-based projects to conserve natural
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resources, this approach provided opportunities for applying knowledge in real-world contexts. Zhan
et al. (2019) also demonstrated the effectiveness of project-based learning in developing primary school
children’s knowledge, willingness, self-efficacy, and pro-environmental behaviors related to water
conservation.

Outdoor learning was consistent with research emphasizing experiential learming in EE (Cincera
et al., 2020; Jose et al., 2017). Cincera et al. (2020) developed an environmental leadership program
using field studies, which found that hands-on, on-site experiences increased learners’ environmental
leadership. Similarly, Jose et al. (2017) reported that outdoor learning experiences, such as drawing and
describing their surroundings, helped students gain a deeper understanding of the environment and
strengthened the connection between classroom learning and real-world experiences.

Inquiry-based learning had been shown to help students clearly identify environmental issues,
asking questions, develop environmental literacy and higher-order thinking skills (Sompong & Jantrasee,
2023). However, This conventional science teaching approach may not lead students into taking action
to solve environmental problems. It was primarily aimed at fostering scientific knowledge and habits of
mind, which might not be sufficient for addressing complex environmental challenges and construct
their visions for finding strategies toward the environmental challenges (Chen & Liu, 2020).

Environmental education encompassed a wide range of objectives, as highlighted by the Thilisi
Declaration (UNESCO, 1978). While knowledge was an essential component of environmental studies,
it represented just one facet of the broader field. Teachers play a pivotal role as change agents, driving
transformation in their students. They should design activities that enable learners to explore the root
causes and consequences of environmental problems through hands-on experiences. Such activities
not only deepen students’ understanding of environmental issues but also equip them with the skills
and mindset needed to address future challenges.

The findings showed that many teachers opted for lectures in teaching environmental topics,
which might not have aligned with the urgent need to address environmental crises (Wahyudin & Malik,
2019). Despite the popularity of lectures, it was essential to acknowledge that this approach posed
barriers to fostering hands-on, problem-solving methods in EE. While teachers may have been focused
on preparing students for content-based exams, it was crucial to balance traditional content delivery
with experiential learning in order to effectively address environmental challenges. The research
findings were consistent with those of several scholars who noted that the main pedagogical
approaches used in Thailand included inquiry-based learning, problem-based learning (Corpuz et al.,
2022; Earth5R, 2024), and lectures. It is likely that teachers employed these approaches in teaching

other topics as well, leading them to apply the same pedagogical approaches to EE.

Suggestions
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Suggestions from EE Learning Objectives

The findings revealed three primary learning objectives for EE: knowledge application,
environmental values, and environmental knowledge. However, the emphasis in the core curriculum on
environmental issues for practical use may have limited the development of learners in other essential
dimensions of EE, such as skill development and collaboration with other sectors. This focus may also be
misaligned with international goals, which prioritize concrete actions to address environmental problems
(UNESCO, 1978, 2016), and may not fully address the complexity of environmental issues that span
multiple dimensions (Blythe & Harré, 2020; Wals & Benavot, 2017).

To mitigate these limitations, it would be advantageous for educational institutions and
policymakers to consider a more comprehensive approach to EE. Such an approach should not only
emphasize the application of knowledge but also prioritize the development of critical skills, foster
collaborative partnerships with various sectors, and promote active engagement in solving real-world
environmental challenges (Ardoin et al., 2020; Jensen & Schnack, 1997; Ketsing et al., 2023). By adopting
this holistic perspective, schools could better prepare students to confront the multifaceted challenges
posed by environmental issues and empower them to become active agents of positive change. This
approach aligns with the broader goals of international EE frameworks and contributes to the creation of
more sustainable and environmentally responsible societies.

Suggestions from EE Pedagogical Approaches

To better align EE with its objectives and the demands of the 21st century, it is recommended
that teachers adopt pedagogical approaches that emphasize hands-on learning and collaboration with
various sectors of society to address real-world environmental challenges (Jensen & Schnack, 1997,
Kyburz-Graber, 2019; Sass et al., 2020). Such approaches not only equip students with practical
problem-solving skills but also foster a sense of social responsibility and civic engagement. This study
highlights the importance of considering a broader range of pedagogical methods in EE and stresses the
need for a shift towards more action-oriented, capacity-building, and collaborative strategies to
empower students to actively confront environmental issues.

In the context of EE in Thailand, it is recommended that a region-based curriculum be
developed. This curriculum should not seek uniform implementation across all schools; instead, it
should provide a framework that allows each school to adapt based on its specific context, such as
size, location, and available resources. Additionally, specialized training for teachers in EE is essential
to help them gain confidence in delivering lessons. Professional development programs should also
focus on enhancing teachers’ skills and knowledge in designing alternative approaches to EE beyond

those currently in use, aiming to create meaningful improvements in environmental quality.

Suggestions for Future Research
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It is crucial to explore pedagogical approaches that extend beyond knowledge acquisition and
attitude formation. Approaches such as action project learning, Science, Technology, and Society (STS),
the emancipatory approach, and place-based learning provide students with opportunities to
collaborate with their communities, gain hands-on experience, and develop a deeper understanding of
environmental issues, while simultaneously promoting action-based learning. However, the findings
revealed that only a minority of teachers utilized or were familiar with these methods, leading to a
disconnect between schools and the wider community. To bridge this gap, it is necessary for future
research to investigate awareness and implementation of these experiential, action-oriented

approaches in teaching EE among high school teachers.
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Abstract

The purpose of this study was to compare knowledge Understanding and analytical thinking about
the ASEAN Community of Mathayom 5 students before and after learning with the AEC Together board
game, and to study students’ satisfaction towards learning activities using the AEC Together board game.
The population is upper secondary level students at Demonstration School of Know Kaen University in the
academic year 2022. The target group is 30 students selected. The tools consist of the knowledge
Understanding and analytical thinking test on the ASEAN Community for 20 items in the form of 4 multiple
choice options, and the satisfaction questionnaire towards learning activities with the AEC Together
innovative board game for 20 issues divided into 5 levels. The research design is one group pretest-posttest
design. Statistic is used to find the difference in scores before and after learning with a board game. The
data analysis used in this study included mean and standard deviation (S.D.), which was then processed,
compiled, and presented in a form of descriptive analysis. The result found that the players had a greater
knowledge Understanding and analytical thinking of the ASEAN Community after playing higher than before
playing at a statistical significance level of .05 (t=2.093, p=0.000). Moreover, the satisfaction with learning
activities using the AEC Together board game was found to be at the highest level ( =4.70). When considering
each item, it was found that Board games are a good learning tool at the highest level ( X = 4.86), and
the lowest level was the duration of game playing. Players understand more about cooperation and conflict
in the ASEAN community, which was at a high level ( X =4.48). According to the study, it is recommended
that learning activities be organized using the AEC Together innovative board game to promote knowledge

of the ASEAN Community among young people, thereby supporting the ASEAN Economic Community.
Keywords: learning, board game, ASEAN Community
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Abstract

This academic article aims to present the management of innovation in student care systems
derived from the synthesis of both Thai and international literature, as well as student care policies.
The 5C Model consists of the following components Creativity: A creative perspective focuses on
developing processes that can respond to the diverse and flexible needs and problems of students,
using open-minded thinking and innovation in designing the student care system. Comfort: Emphasizes
close attention to students, aiming to meet individual needs and promptly address issues as they arise.
Collaboration: Coordination involves working together with all stakeholders to enable the open
exchange of information and opinions for timely analysis and resolution of student problems. Careful:
Caution and attentiveness involve acting with meticulous care in every step to ensure that students
receive appropriate and timely support. This begins with accurately observing and analyzing each aspect
of a student's problems. Courage: Courage refers to the readiness of teachers and caregivers to confront
and resolve student issues directly, even when those problems are complex or challenging. It involves

the courage to make decisions, listen to differing viewpoints, and adjust approaches to student care
when facing new situations. Innovation management enhances the coherence of student
support systems, promoting systematic and integrated management while ensuring greater
alignment across schools, communities, and relevant organizations. This approach reduces

redundancy in operational processes and increases overall efficiency in implementation.
Keywords: Management, Innovation, Student Support System
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Abstract

The purpose of this research was to evaluate the effectiveness of the learning management
model based on task-based learning using cooperative learning and flipped classroom techniques to
develop Chinese speaking skills and cultural understanding in upper secondary school students,
consisting of 1) to study enhancing Chinese speaking skills 2) to compare cultural understanding 3) To
compare learning outcomes 4) to study student satisfaction. The target used in this research was a
group of secondary 5 students in the English-Chinese Program at the Demonstration School of
Ramkhamhaeng University English Program (Secondary Level), who were studying in the first semester
of academic year 2023, 11 students in total. A purposive sampling method was employed to select
the target. The research tools included the learning management model, learning management
plans, speaking skills tests, cultural understanding tests, learning outcome tests, and a satisfaction
assessment form. The data were analyzed using mean (M), percentage, standard deviation (SD) and
content analysis.

The results of the effectiveness of the learning management model represented as follows:
1) The students improved their Chinese speaking skills during the study from a good level to an
excellent level. 2) The post-test cultural understanding of the students were higher than their pre-test
cultural understanding. 3) The post-test learning outcomes of the students was higher than before
their pre-test learning outcomes 4) The overall satisfaction of the students towards the learning
management model was at a high level.
Keyword : task-based learning management  cooperative learning techniques

flipped classroom  Chinese speaking skills  cultural understanding
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Fausrandu fefulunisdounmilugrusnwidesana fednnivues Taussamdudsiinsfesious

VY a

mugiuluiielidiseuussainguszasdvesnisiseus dandenisldniulunisdeasidedafiuszdniam

LWi’l3ﬂ’l35‘Buﬂﬂwﬂﬁaaﬂﬂgaﬂ’mw}"}dﬂixLVlﬂhﬂ.ﬁLﬁENLLﬂ'ﬂ’liL%EJuéji%UUV]’Nﬂ’]U’]ﬂ’lﬁﬁlé%mﬂ’]@’]ﬁgu q Wi
uitiunsSeudifsrtuiausssaluudvesnisdeas TnefifiFouasliansaSeudndu q Ifegrsauysal
wnaaAUleng s e E s TSI (Yu, 2020) 2wt lunszuaumsdanisiSeuinwinieUsesnag
uaﬂmﬂﬁﬁau%ﬁaaL‘%au%:LﬁamwLﬁ'mﬁumm Haoudsosaenunsnussinumeimusssusazanasulonialy

! =

nFeziUszusiausssuinedesiulenniuniwidingn Jansiseusuusiuiiens vinligiseuls

LLaﬂLUﬁEJUL%‘EJUi/“ETBHaLLﬁ%Lﬁu@i{ﬂm@ﬁﬁ%a’]ﬂﬂa’]ﬂ%’] ﬂﬁll’]%ﬂﬁlli%fﬂ‘l_lﬂ??llgﬂ’]'lllﬁ’]ll’]iﬂﬁLL(ﬂﬂﬁll’Nﬁj‘u 9

ansadreasuadnanudilavesissuisidulsznuazilommsiausssuidauseu;  anudilaly
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Tuusssuagdrelianuisadeasiuauainimusssumaiuld Tumandudu wnvndedudiseinlvie
auwanlun1s@eans (Mukminatun, 2009)  lunsianisiseuasun1wIieUseme dapudnlsianiuanunse

Tunssenenauimeiausssuvesdvesnviiug AsulusednSewielidnseudilafeimusssulu

v

nsfinsedearsuarinuenisdenuiidniudeaseusiiidergieldlunisdearsidneuldeamnzay

v
o v a

(Buckley, 2000) %41 n1sdnfnssunIsSeusineiauWinvenswanwIisssmAansiinuvainvaty

a1avililaenistindunisldnwiauasaiunisualaneudses Mseiusie (Finocchiaro & Brumfit, 1983)

Yy =

Imams?famsm3L1’fJumi?1'amimmmwﬁqﬁLﬁuiw;dLﬁsuuiamaﬂﬂﬂumm (Richards & Rodgers, 2002; L,
2007) UBNNG WAIMINSIANSSEUNsdeUM I UEMSUsE R UTssLAnwIReulans A3AITLETUNUY
miaauﬁLﬁuﬂizmumiﬂfcjuﬁaaﬁaﬂiﬁuﬁmmﬂmma AOALNINIAUTTIULIVDIN W TUAINTTUNTISBUNIS
gou  wazduasulifFouldMenaldnuniulunisdeasinniign Fuaun Tiawduan wag aunad Snasedy,
2561)

o

nsdnnsseuiuuutunssnudunisdnnisseuinaenadesiundnnisdanisissusiiewau

]

v

vinwgmsyaiingun wsgFeuarldlenafinsuldnuiiunisujiRnissoudadunsFousigGouls
dudadszaunsallunisliniw mszaudadiouatiousdesdelunmsimuninuemanwivesdeulfesnad
UszAnBam uenand anuuansnwwesanszuusazdssandfidgaelunsilndutaziaunanuainsa
FLumﬂ%mmLﬁamiﬁamima@%&Juaﬂwﬁﬂmwmaﬁﬂé’w (Bygate, Skehan & Swain, 2001)
wsgswiyeAnsAnwiuiannd wa. 2542 ufludisdn @TUf 2) wa. 2545 (nsenTednwidnis,
2545) nanfanszuumsinnsBeuilianufnudaaiuativayulvdaeuinusseinia anmuinden de

vy a a

nM33eu wardsauarmndie i Fouianisdeus famaFeudliiAetuldvnnamnaniud dudu
msglugadagiuiimnuiiiegesnammalulanssulavuazannsaduiuldlasie agdaouisiesesnuuy
SausssunsBounsaeuilieunauiinGeulasnmsiiemaluladansaumanldiies wisystlovise

nsi3oud Fsduidunauaniinsairasnsunuamvesineiiienisiadgaatnussaulan Fumssa ¥

sy, 2556) LuiAnieuiaunauau e “Flipped Classroom” Fadunisldimaluladnisiseunisaeud

MadeuaznsliiniseuladlemaseudiiufanssuuagnelvidniSeuwinvinwensiseusluanisswn 21 (21

s
a « a

Century Skills) FananeifuguuvumsdansGeudiignnanifennluiagtu (wuans dvdgaiy, 2560)
definnsanuuvnamsiansiisufiazannsafiauinuewnaugludueudlamsiamsssm ves
tnFeulsendnvineulatsifuszansnmuazasnadesiuuuimanisinnisdnulugatagtuiinalulad
asaumadandunulunndesiuenaieud FafeserdesuuvumstansSeuduvuidumasausiuiy
wadiamsSeudiuuimiiouasfeadsundusuunimunsinugnawazanudilomaiamsssy fasznou
U#e nszvaumsdansious 6 suseuldun dul 1 funsfinmdenues 1ufl 2 Suameaeumuianim
dila duil 3 dusFeumnundon duil 4 dusfunuianssunay dufl 5 Sunsiedey aguuasussdunmsld

MwarANUlaneiausTsy T 6 TuagluasUseiliunsinungy niauinvenauazaudila

PIIRUSTTUVBINNLST U
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nann1s anuddy waganuddulunisiawdiseuliivinvenswaniwduaugluiveany
lamefamsssuiingnan §iselugiuzenasdasunviuieaulaiosAnvinanisianisiGouisuuuy
msdanseuiiuuiumsznusuiumadamsiFoudiuuiaiiouazesSeundusuiiedunuimadly
ns¥ansseunsaeunwIulusEAulseufnwineulaesiely
IngUszasdlun1side
iieUsziiudsEdvBraguuuumsianmaiFeuduvuiiiunmssausiniumaianisGoudivuimiouas
HoudsunduduilewauinurnaanwukasaudilansinusssuvesinGeussduduiisouinuinou
Uane loun
1. ilofnwiiannmsinuznsyaniwiduvesiniFeunusuuuunsdansieusuuuiiu
Mszauswiumaianisisuiivuiuilouwasiosseunduiy
2. lenssuniisunnndlansmusssvesiniFeunounazndaFsumusuuuunsdnnis
Seusuuudunszausindumadanisiteuiivuniuiislasiouseunausiy
3. e3suliisunanisifeudvesindsuneulas vaaisunusUiuumsianisiseusiuy
WunssanunuiumaianisSeuiiuusiuiisuasieassunduiy
a. ilefnwinufianelavesninFsuvdaTeunusuuuunsdanisiFeusuvuiiunissau
SwfumalianmsiFeuduuusiuiieuarieassundusiy
3B/anliun133dy

ngudvung

o o
[ o LY 1

naudmunglunsidensedl fe WniSeuwnudadniwdu seavtudseudnuUi 5 lsaseuaide

'
@

uvAnerdesmduns Ghesfson) AddsfnwegluaiaFoud 1 In1sfnw 2566 S1uru 1 eaFeu sau
tniSousiuiu 11 ey Tngldnsidenuuuianzas esandedsusananilinsoufinazauawnse e
asylusioivnuniuvesiniSousydudusinanilanumnzadenndsstusaulsiane Inslusedu
seuAnsneulagldidnliinnsianisBounsaousnuAatmuniussiuduay 1 oaSeu

n9IfeasslITeandunsideluguuuuresnsideuasiaun (Research and Development: R&D)

Tagd13ULUUNITIANISIBUTLUULTNATTEUTWAUNATAN TS BUS hUUT I DUaE B T e UNFUA WD

v
o =

Wi snan v IutazanudilemsinusssuveainiFsussiudulsendnuineulatofg i dels
faundu mnmshdeyadildainmsiiesnsidoyaiugiulumsnuludud 1 Anviarudesnissudy
(Analysis : A) snfimuanseukwIAagULUuNIsIANISSEus AsavdeuAugndes wnzau saufiannanduly
Iolunisihzuuuunsdanisiseuslunaaedddlunuidelae dudunisdnaunuingunsenanal (Focus Group

Discussion : FGD) §1W3u 7 AU 1@ n¥gukuumsdnmsiion;  dewan1sussiiiunun nvesguiuy
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=

NsIN1ssEuiuUiuMTEnunNiumaianisiteuiiuuiudenagvisassunduauiewRuYinvenIsyn

v
(A =

nMeduuazanudilamedausssuvesinteussAutudseudnwneuuaglunmsiudaunmegluseduinn

ﬁqm M =a8a, sD=031) lneflesduszneu dll

wanNT Faquszas nIzuauMIsanITieud
msdamsdeulntiinGoudoudidomdetuanuee evau iz aenwiusazasadilan i
'Twun*nmuq:1'1m\\'J'\vm‘|m:'|crﬂm';nZlﬁinv?‘m?uﬁ’mmn'll’j SwunramaninGoussstulsndnyaeuas
raudramiudinsunilinyidwanalaonsindienu
UijuRnmavan

myinuazUszdiung
1. fannnsinvensyanedu 5 du
2. prndinlavieTanssa

3. HANTIGEU]
)

4. A iomuuimugiuuy

Uedyaivayu

1. mmsaieussnmavdaaibiindeuliujiinmaumoldvssnnmaneGouiiii ietvmaieiusgilsldi wdndunsithmneethsbinesu

ToedalanaliinGeugnandoasdorndamaimainaiy

A 1 guuvunsTansieuiiuuidunissnuuiumedanisieuiuuusiniowagisassunduauLive

Vauvinuen1suan wduwazanudilanisinusssnvestnissussaududseufnwineulaty (N : 39

s

wiluns yusedivg, 2566)
o A ol a o
A30ediaNlYlun1sIe

=

1. UuuumMsdnnsiseuiiuuitunmssanunuiumaianiseuiiuuiuiisuagieassundumuliie

v
[ =

WawwinwenswanwiduiazanudilameiausssuvesinSsussiutuiseufnmnouate

2. uHunsIaNsSeumugliuudunssnunniumedanisteuiiuuuilieuasieussundunu

'
N

LWaﬁ'&umﬁ’ﬂwmsmmmwﬁuuazmmL‘ﬁﬂﬁ]mﬁ@uuﬁiimmﬁnSauizﬁ’u%guﬂﬁwﬁﬂmmauﬂmEJ \AUDAD
lvmgpsdeuiniedie S1uu 5 au flensadoununsmien (Content Validity) Tnstilusm

ARUTANUEDAADIVBIUUUUTZIUANAIN ANUWINNANYIFULUUNTIANISISEUS (Index of Objective
Congruence : 100) u§donarduiinmasnndoswinndi 0.50 FulU Genan1smardsinnuaenndesed
581319 0.80 - 1.00 USuussufilousunisinnisiseuinumuugtvesmsmand wdthunun1sdanisseus

v
(YA =

Y
lunaansnimauu (Field Tryout) AutiniseusnuAalnwiIu seautuliseudanua 5 lsussudadudysuys

a

' v
a o w LY

fidednwegluy malseun 1 Un1sfinw 2566 911U 30 AU LHesRINUAAzYYIeNIsTeu; dTunauns
INsSeusFediu fie AsEUIUMIIANISITEUS 6 Tuneu KIiTedudennaaeininauy (Field Tryout) $1u3u
1 mhemaiieus 590 6 Auleu nviavan 4 vihenisiseu;  welinsvglassawasdymnenaiiniu
. o = oV vy v v 9 - = ° v v o oA
sEnIN1sTaninissunisaeunaziilaveyailduiusuusudluiomTsninluldnaassiuinisoy

nasdmsng
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3. ipdosilousziiuysravsnansldsuuuuiansBouiuuuiiumssanusiudumadamaiFouiioy
fudlonaioaiouniuiuiieimuinuenisyanvusazanudlamefausssumesinGoussdudu
TseuAnwimeudany Useneume

3.1 WUUAABUTINYENSYANYIIUNALTUULAaEYIY 4 Milen1siseu; vinsvadeu
a4 ade TenslitnFeudugfuiftoundudaunaunuanamuagddnyidmmueld Ussdiuain
sinwgmswelneldinauwinsliaguu (Scoring Rubrics)  ismensuseifiustefuianun 5 fu léud drums
p9nLd89 (Accent) Arurdnyl (Vocabulary) anulassasishiennsal (Grammar) anuaiiuaaewaadlunisly
191 (Fluency) WAEATUAMUMINEANADAAS DININTMUTTTNVBUI1VBIN1WT (Native speakers' cultural
appropriation) AZWUUANAIUAY 4 ATLUY TIATLUMALYAGIY 20 Azuuy  Ieefiinaeinisssilu Ae 16
~ 20 AZWU WU SEAUANIN 13 - 15 AkuY WU SEAUR 10 - 12 Avluu whduseauneld wasdesniy
10 AxUUY AU sEAUAITUsUIUTe wuunaaeuinuensyan 1w dud L sunisuudssuazudlaluls
fdmdumsaounvIusiuau 5 auflensnasunuamuazaunsadaiien (Content Validity) &
HansMARsHAUEenAReYNiY 1.00 NNTIeN1sUTEIEY

3.2 wouiannudlanisiansss  Wuuuuusiy 20 4 @il 1 Yaanudlalunsld
AfmilazunauniigniesmnzaNsuvan fanusssuveaiueanw dwdl 2 aarudilameTaussand
Aendestuidovvesminiadoul namsssduamnmlnedidervg 5 au laglénismen 10C wanism
AnvlinuaenAR990gTENing 0.40-1.00 YoapuilA1ANeINdeY (p) 8gTEning 0.24-0.80 WAZAIEIUIA
$uun () Siakeus 0.24-0.80 Aanuidediu wiiu 0.89

3.3 wuuvadeunansFeud WWuwuuuss 20 9o yatiuianansiSeusnseunquiienii 4
mhemaiFoud wamsUszsdunuamlaefidonny 5 au legldnmsmen 10C nansmardwianugenndes
985213 0.60-1.00 YeapuilA1AueINd1e (p) 985eMine 0.24-0.80 kage1g1uITMUN (1) fiAndaust 0.24-
0.72 AANadesiy iy 0.88

3.4 wwuusziiuanufiseleveninFeuiifronisiSouinuguuuy udsesndy 4 du fe
1) o 2) FunisdaniaFeud 3) dudonisdaniaFeus war 4) dunsiauasUssduna dnwauy
wuvaeuauduuunsv@eusIn13 (Checklist) wuunnsIduUszanaT (Rating Scale) 5 s¥6u Was Likert

v

U 20 98 U 20 T8 Inedinaanishiazwuy A9l

5 AZUWUL RGN flanelasnndign
4 Az NN Nanalaunn
3 ALY RN fanelatunang
2 ATLUU MUY Nanelatlay
1 AZWUY e fanelaoiign

v
v

1PN TUNNUNALUUURAIAUANIUNZEL FaTl

4.51 - 5.00 g ANuianelanniign
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3.51 - 4.50 VYaIAN ANuanalauin
2.51-3.50 RUYD ANuianalavIunans
1.51-2.50 RUNYD Anuianelate
1.00 - 1.50 UGN anufianelatiesiian

Han1sUsziuguA nlaed ey 5 au lagldnismel 10C nanismadaiauaennsaesed

311319 0.80-1.00

n1359uTUtaYaA
{Iewlgun1sveasdld JULUUNMSIANISSsuswUUIuNsSzusiumalian1siteuskuusiuile

uazsdsunduduitewmuninugnananviusazanudlomaanussmesinBsussdududsndng
noutats  laniswwdoungutinue dndsuunuadniwdu fufseufnedi 5 saFeuariammineidy
swius hesfoen) Aidsdnulusiginnimiu flsyn 3 s 932213 maBouil 1 Insinw 2566
$1u7u 11 au IneduadliinGounnuingussasdlunmsdanmaeus dnuvagnsdanisdous saonauunum
Y8991 TOHABULATUNUIMVBIINS B LnauainTinkasUseilunaliinissusunsueg1adaan waeain
fupoumawisunsieunmaaesdeidelivhmstuadeufiflunsaoulinduidmaneniuud: §iTefls
tusumsdansdeudildianutumunssuiunsuazdunounsideluldluaniunisaiass Tasdanisasu
favua 4 e viaeay 6 AU AMUBsuaY 50 117 390 24 eueu Tasulssseznatdeuntmmeans (Pre-
test) 1 A%a (1 A1U) svoznalunIsmARDs 24 AU LAYILEXIAMAINITMAREY (Post-test) 1 A% (1 ATL) T2
fiedu 26 MuFeu

nsAssideya

Asziteyalasldaade fovay wazdudsavuinasgu TaslunisAuinmazuuuiamnig

[ v

wins (@3t neyaund, 2556)  WuezkuulszinuAmdnTduTavarsEninmaRIUBIAZL AR UM AT Y
fluagwuwgeuioudew AunaiswesnvkuuiNiUATUUUAR UNBWS Y
NAN133Y
nan15UszduUsEaNsNazUuuUNIsIANIssBuS uuULiuA1TzINs A UmATiANT ST B U WUY
saufieusziecSsunduduienauvinuznsyaniuniuazanudilameTaussavasinisoussiuty
sissuAnwinauuany
1) wamsAnyiamsinszmaan s iuresinEsunugioy 4 ads Tneden
azuuufin 20 azuuy wdsanduanfinsandiaeds (W) wasandowuuannsgiu (D) eAnwRmuINg

Winwen1swan1eduvetinitey InansAnwifewmsnedi 1

M99 1 wansfneiauInsinyensuan1sduvestinteunuguiuy 4 A3e

AYLUUTINGY ASIN

NYANIYIIY 1 2 3 4

YBIUNLSEU M SD M SD M SD M SD
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(i 20 AzLUL) 14.00 1.95 16.09 1.70 16.45 1.37 17.45 1.75

fun fun Aun

ho))}

wUamunuNe

AZLUULAAYWNAUINITNNBENIS

WANTE1Y

AYLUULRAY

20 14.00 16.09 16.45 17.45

AN 2 AZUURAEYTINYENTIANYITUTBINISEUAINNITIA AT 1-4

v oa g v

N9 2 nundnieudivauinisinwenisanwdugsdulugisenitaseu Rnseaualuseaudunn
Tngnanisnagourinuen1snn ATeN 1 aglusedud lneassil 2 ASsN 3 uag AN 4 agluseAudiunn
2) HaN13UTEUBUAMIUTlaN I TS ST VRN B UN D ULAE NAINISIT U AN TUKUUNIS

Jamseudn Tngmsesgvimanade (M) wavAndeiuuninsgiu (SD)

a ~ a v o O ' o v o
M1919N 2 Naﬂ'ﬁtﬂi&l‘UWIEl‘Uﬂ’J’]llL?J’]IQVI'N’JW‘Uﬁiill‘UI’NuﬂLi&lunauttaz‘lﬂaﬁL‘SE]‘L!ﬂ’JEJEULLU‘Uﬂ’]iQﬂ

QRETCEITA
A ATLUUNDUISEU ATLUUNASEY | AZLUUAINLANAIY Sovay
(fia 20 AzLUW) (fi 20 AzLUL) ALY
WAUINITEUANS

1 10 17 7 70.00
2 10 19 9 90.00
3 13 17 a 51.14
4 10 15 5 50.00
5 15 16 1 20.00
6 12 18 6 75.00
7 11 18 7 77.78
8 13 17 q 57.14
9 14 18 a4 66.67
10 11 17 6 66.67
11 8 15 7 58.33
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Al ATUUUNDULIIU ATLUUNAITIY AZLUUANUANANY Sovaz
(sl 20 AzLUL) (sl 20 AzULUL) ATUU
WAL SEUANS
M 11.55 17.00 5.45 62.07
SD 2.07 1.26 2.16

NP9 2 wud wan1sSeuiiiguanudilannsinusssuvesinS sundsieuaanineuseu (M=17.00,

SD=1.26, M=11.55, SD= 2.07) fAzuuunauInsadunnssesay 62.07

3)  wanswWIguiiguranisiseuivesinissunouwazraussumesULUUNSIANTSISEuIY lng

NFIATIEIALRRY (M) asAnlesuunnsgu (D) wahludeuiuinaninivug

M19199 3 wan1sSeuliisunan1sseudvetin s R UL nAUSBUAIE FULUUNTIANI S BUS

Awdl AZLUUNDULY ATULUUMAISIY | AZLUUAIINLANGAT Sovay
(g 20 AzLUL) (fiy 20 AzUUL) AT
WAILINTEUANS
1 9 10 1 9.09
2 10 19 9 90.00
3 7 17 10 76.92
q 4 10 6 37.50
5 6 16 10 71.43
6 7 14 7 53.85
7 1 10 9 47.37
8 7 16 9 69.23
9 17 20 3 100.00
10 5 16 11 73.33
11 4 11 7 43.75
M 7.00 14.36 7.45 61.13
SD 4.15 3.83 3.11

1NATNA 3 WU KansTeuiguRansiSeuivesiniTeunALSsuaInitneus ey (M=14.36, SD=3.83,

M=7.00, SD= 4.15) ALLUUNHUINSEUNNS Sovay 61.13

4) HanISANYIANUNIND lavaIunSyuUNdl

q

ABNTLIYUT

£

AUFULUUNITIANSITEUSY

A19199 4 HansEnwianuisnelavesinseuniidenisiseuinugliuunisiamsitsuindaieu
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195Uy sEAUANNINE TR
M SD AUV a1au
1. e
1.1 lomluguuunisianiaous
frnugenndamEnzauiugeTy 4.09 0.83 1N 2
1.2 flewilugUuuumsdanisFous
fanuhaula 4.00 0.89 ) 3
1.3 ilonluguuuumsdanisidous
fanuendemaeas 4.09 0.70 1N 2
1.4 Vinaudlemluguuvunsdanindous
fAnumnzay 4.09 0.83 1N 2
1.5 dewilugUuuumsdanisFous
flsizousannsnihluussgndldlsngs 4.45 0.69 1N 1
sauduilomn 4.15 0.78 1N @

2. fUNSIANTSISEUS
2.1 M3Iansisguimusuuuutivdasuli
Uniseulafnaunisldnwiriunisug o
38U 4.09 0.83 1N 2
2.2 M3vsnwmiie Yauiueiuredeya
arwsliudfuluduresnisdndufangsy
nautnelsiniFeudladenldiseiu 4.09 1.04 Ty 2
2.3 nsian1siseus mugvuuuy el
tniseulddnis@nuisudenuieaiile
wissuAMundeutewd tuSeu 3.91 0.94 ) 3
2.4 n3Ian1TiSeus mugUuuuY el
UniSeuauIadounduINAn YT NUNIU
domandemaiiouiingnieulilfldmn
Felainlaluilowniy q 4.18 0.75 11N 1
2.5 nMsdamsiseuiausuuuuinlidnS ey 4.18 0.75
fivinuenisan v Iuinau ey 1
2.6 NI sseuimusUsuuilAtnS ey 4.18 0.75
farudlameanusssuiunniu tly 1

FIANUNITIANTSEUS 4.11 0.83 il ®
3. fudonsdanisiious
3.1 FonsdnnsiFeuiianumnzay 4.27 0.79
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s18n15UseIEY szauAUNInala
M SD AUNUY aeu
AuLilan 170 1

3.2 damsdamsiSeuivisduatulvidnbey

fanulaluilemlanssdu 4.09 0.54 110 2
3.3 demsiansiseuiinnuvivady 4.27 0.79 1N 1
3.4 Fan1sdansiseuiianumvainvany 3.64 1.03 170 q

3.5 dgomsiansiseuivieliinseusey

agvaynawy lidemiy 3.91 1.14 Gl 3

TIAUFONMIIANTFIUS 4.04 0.88 170 @

4. uUMTInwazUseiiuna
4.1 mMyianazUseiiunalinnudannasdnu

aUsTAsANSITEUS 4.27 0.65 tly 2

4.2 MyianazUseiiunalrnudannasdnu

JEAUANUIVRITNEYY 4.36 0.67 1N 1
4.3 MyinnazUseilunaiinusngauiu 170

e 4.7 0.65 2

4.4 SinawinmstanazUssiliunadidniau 4.18 0.75 1N 3

AU TInLarUseiliung 4.27 0.66 110 ®
FIYNAY 4.13 0.80 tly

31NA1597 4 WU anuianelavesiniseudeUkuUNITIANISEus A nTNegluseauin (M =

1Y)

4.13, SD=0.80) wae \iefivrsananufisnelavesinieudunedunuininssulianuiielaeglusydu

N ¥ o

ey Tnefuiifidedegean Ae sunsiauazUssidiuna (M = 4.27, SD= 0.66) 503850 Ae Fu
oy (M = 4.15, D= 0.78) ﬁm?‘%amﬁmmiL%'sJuiLﬂufj"uﬁuqmﬁw (M = 4.04, SD= 0.88)
aAUswNaNTIVY
HaN1TUsEuUsEANTHAveIIULUUNTIANISE sus LU uNTsuTNiumatan i eus wuy
iauﬁaLLazﬁ'aqL%'&mné’uﬁ’lmﬁaﬂ’wmﬁﬂmmmmmwﬁuuazmmLﬁﬂwwﬁ@uuﬁﬁimaqﬁﬂL%'&Juizé'u%u

{seuAnwInaulany WU

1. nansAnwIiRLINSTInYEM IR IINTesINEUMUTULUL 4 ASS nud dniseuiiiauins

Vinvenaanwdugaulugasseniaseuansesauiduseduiunn tnenanisnegeurinyenisweasen 1 og

Y

luszaud lneasedl 2 ASeN 3 way ATeN 4 egluseauanin Nde1atlesnanNFURUUNITIANISITEUST

U

£

AIdeauAulaiauduuuiiuguwufang v iiietesndanuvainvaelagdsndunsigiegegndes
AUNTEUIUMTITE uariinannnudeneuninsesiuinaunsaiaunvinvensuanwiinssemalaegnad

Usgdndua laun 1) wwndenguiiiesdunisdanissouivuuduniszan fadunsdanisdeudidnig
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woumneFuLUiRnmmane leedtagussasdifte i SeuldiudniusuasdamumenonlunisGous
awiteliussa TngUszassailddaly (Prabhu, 1987; Nunan,1989; Willis, 1996; Lee, 2000; Bygate, Skehan
& Swain, 2001; Ellis, 2003) 2) unAanguiiieafunisianisBeuiuvuimiie Mdunmsinnsioumsaoud
wsiFeusenifunguees Taglvanndnlunguiimiuanunsauazanuatiaiunndisiu yaaudaiusuinyey
$aufu wanwdsuanuAaiu msuvsiunineinsmsiieuswdu Wumddladstunasiu sufledy
UuAnulaeiidmvunediedduy (Johnson & Johnson, 1993; Slavin, 1995; Twuns seiunnd,2542; nsu
WIS 2542; NUNUS nveAUA, 2544 ; 91050] Taufis, 2550: fidun wasudl, 2563) uay 3) WIAANE Y
Rerfumaiaesdoundudiu AunsiauminusuaznisasiieufiRludeifGouadlanasdureuunnni
hufinsussenaidemifissednafien Tnefinsusudsunnnislitasnamesmsussnadomluroaiou
HunevhAanssuilidnEeulsnuilanddgmuazthanudluvssgndldass daudlomifldlumsussensay
oglusUveadodug lnoagazdmindudeuazifvimisng 4 IinisouanunsaluFeu s ils wazgquosiithuls
(Ojalvo & Doyne, 2011; Bergmann and Sams, 2012; 391581 Wailv, 2556; Eji??fﬂ@; g, 2556) lned3delev
msfuaseifiolildturouresguuuunisaoufianasofanniinuemanavesfiFouiifivssaninm Tngludu
i @ fusfiunuianssungy (Group Activity) fitiiFeuufoinisseulagiindunsliniw aundnlungud

MsUfduILS uandsumnuiiudsiuiariu Yetueuiedeyaninuiliuniu dredufa dreduv daeiu

o =

ufily TnemndedidoasdeludomusadulatniFouannsodoundulunumudemandodieglddariuay
Favmnaunlilieudarsineuddudsunuglude uenand nnaniidedmuiinGeuivaninsinus
maanIugitudes 4 muddu Ineramsvageuinuznananded 4 eglussduunn sl enadumee
Tutuil 5 Sadudunsvaey aguasdsudunslinwwagaudlane¥ansesu (Language and Cultural
Understanding Evaluation) #itfniSeudosiniiunisasiasmenunanisufofnuuazssidiunany Jym
iy waziausumandly shilsinGeuiinmsysadiumslini wazueadudeianatn thlugnsnauumis
Tunsudlawaruiugdinsufoinssnuluaduioluliftey nanmsifoaenndosiunuitoveaissd A3
finddy (2559) Anuin mamsairanagiaguuuunsfouinunanmssnudugulaglduvdwionile
Tuiesiuiiedaaiuinuznsyaniwdang iunsdanmsF susfiiufiFeudugudnas {BouannsaiFeus
awlagldnszaududenisifous sevaussanudosnisvesifoulnense fi3sunaununisieu aa
uidgmiliAnainnisiau Annsvieusudugduls anunasSeuiuas ity viesiulaenss agdaoud
unumdudiausuuziumamadsudifudusudonfeliiFouAansiaumaniwn Sniadunisaig
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o '
v a
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mefaussaulfogradudndty mmedndouazldifiunsldnvuas Tausssulumsyndoasveaniu
danam Taannsadanedni viwne wesiidesildlumaaaununldesnedninu  aenndosfuuunfnues
(Pratama, 2017) uag Krasner (1999, §14fslu Dema & Moeller, 2012) filéiausnagnsnisaounuidn
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nuildFuveumne Taefinmmauusuiuluduuen UiRnssenulaeiindunislénm aundnlungud
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3. nansiSeuiiunanisiseuivestinSsunouwagnasiey wud nanisiseuivestinSeundasey
gendnneuseu (M=14.36, SD=3.83, M=7.00, SD=4.15) V'igaﬁ”awLﬁaqmmﬂgﬂqumﬁmmsﬁauiﬁmﬁn
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=3 val 1w

nsdansiFouduvusauiedadunsdanisiouiiyadumsdaaiulivniSouiujduiusivaawndon
sufloruSeudiuanndnlunguillinnuanansafiunnsnauasvannvansuazannsadaaiumsisouidetunas
Auldiduedned  mahumadaesFoundusuinasaunsnlunsianisifeusesusuvuiiuile Saazdatae
wRuasUseanianlumsdnnisiseusliegaiuss@vsnm

4. wa@nwinnufiawelavestniFeuiifivonsiFousmugluvy wuin anufiselaveainiZouse
sduvunsYansissuslunmsanegluseduunn (M = 4.13, SD= 0.80) uay \iiefinnsanauiiawslaves
tndsudusesunuininGsulinnuiovelasgluszduinnyndu Tnesuifiaedegean fe dunisie

warUseuiueg (M = 4.27, SD= 0.66) In15Useiumugasansunsn As n15inwarUseilunalninuaonnand
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AUsEAUAUNIYOIUNTEY (M = 4.36, SD= 0.67) 5948911 Ae N1sinuazUsziiunadauaennqodiu
UszasAnsBoudiar My iauarsuidunadaumnzantuiom (M = 4.27, SD= 0.65) uagddugniine
fio finausinsiauazssdiunaiidaau (M = 4.18, SD= 0.75) il eraifloaunangideldtinisadandosdo
mMyianazUszifiunanunszuiumsaianiesiiefigndes fimsisdedaniinsounquyesjmnenisiFeus
waziilemiiiosnisin Snedadinistmunysinadadiutemaulimnsausodemusiza smirenisFeul
so9asn Ao dwiilom (M = 4.15, SD= 0.78) Teefimsussifiudugosdidunn fe Wewilusuuuunisdn
madeuslfizousaunsmitluussgndldléass W = 4.5, SD= 0.69) sosaun fe iemluzuuuunisda
nMs3suiiinnueindtemangan (M = 4.09, SD= 0.70) il evlugduvunisdnnisidsusfianuaonades

wisnzauiuaely (M = 4.09, SD= 0.83) uar Ysunaniemlusuuuunisdanisiseusiinnumunsay (M =

e

Y

4.09, SD= 0.83) d@1viuganieg A temlusduuunisdanisiseusdauiiauls (M = 4.00, SD= 0.89) vl

q

o 1 v
[

aradumszlutunounisimuailenlunisSeuddIdeldinsd@nvianufaviuveninsussdudu
fseufnndi 4-6 ArfuarudesnislumsteusiefanssunmsGeud iemmesmsiafanssuniaous de
wazunaaioul suitsdunmualaudaifuresiiifsatedunmsdanisisunsaeuiioihdeyadlsuly
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Gﬁzuﬁugm WNSANTIY 2551 IRgafunAsgIuNEFoud v n ATTUAZUINTPINVDITIEIVIN WY Fei A
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Y

o w v
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1. farausuuzilonisiman1siseluly
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ABSTRACT

The objective of this research was to improve the problem-solving skills on the topic of global
climate change through phenomenon-based learning management.The target group for this research
consists of 35 first-year secondary school students in the 2024 academic year at a school under the
jurisdiction of Phuket City Municipality. They were selected through purposive sampling. The research
adopted an action research design with 6 action cycles. The research tools used were divided into two
categories: 1) tools for studying the learning management approach, including 6 lesson plans for a total
of 18 hours of learning activities, and 2) tools for data collection, including pre- and post-learning
problem-solving skill assessment questionnaires with 3 open-ended scenarios each, and a learning
journal from the 6 action cycles. Data were analyzed both qualitatively and quantitatively. The
qualitative data were analyzed from the reflections on the learning process by the researcher and the
observer. The results showed that students were able to observe, identify problems, and propose
scientific solutions related to the phenomena. However, during the inquiry phase, most students relied
on the internet without focusing on key issues. The quantitative data were analyzed using mean scores
and relative development scores. The research findings revealed that Grade 7 students demonstrated
an overall problem-solving skill level of 81.33% after the learning process, which was higher than the
pre-learning level of 53.66%. Additionally, their relative developmental score was at a moderate level
of 37.57

Keywords: Phenomenon-based Learning , Problem-solving Skills
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Abstract

This study aimed to 1) develop an effective augmented reality (AR) media integrated with the
metaverse based on the design thinking process for Grade 4 students. 2) To compare English phonics
skills using augmented reality media integrated with the metaverse, and 3) To compare English
communication skills through interactions within the metaverse. The sample group comprised 120
Grade 4 students from two classrooms in the first semester of the 2024 academic year, selected through

cluster random sampling and divided into experimental and control groups.

The research instruments included AR media sets, media quality assessment forms, phonics
tests, and English communication skills assessment forms, administered before and after the learning
intervention. Data analysis employed mean (X), standard deviation (S), and one-way analysis of variance
(Multivariate Analysis of Variance: One-Way MANOVA) to compare mean score differences between the
experimental and control groups. Results indicated that the overall quality of the AR media kit with the
metaverse was rated at a very high level (X= 4.80, S.D. = 0.12). Evaluating specific aspects showed that
the content quality was highest (X= 4.92, S.D. = 0.07), while the media production technique also rated
highly (X = 4.70, S.D. = 0.17). Furthermore, the English phonics and communication skills of the Grade
4 students using the AR media with the metaverse were significantly higher after the intervention
compared to before, and the overall quality of the AR media integrated with the metaverse was rated
at the highest level (x = 4.80, S.D. = 0.12). For individual aspects, content quality was rated at the
highest level (x = 4.92, S.D. = 0.07), and media production techniques were also rated at the highest
level (x = 4.70, S.D. = 0.17). Comparing the mean scores of English pronunciation and communication
skills between the two groups, it was found that the experimental group using AR media integrated
with the metaverse demonstrated significantly higher English phonics skills than the control group. The
experimental group exhibited significantly higher English communication skills than the control group

with a significance level of 0.05.

Keywords: Augmented Reality (AR), Metaverse, English Phonics, English Communication Skills
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$uit 3 948 (Practice) Aomsldynderuaiaadusiutummdfaiowauiaiuainin vewine
nspenidsan1wdinge Tnsisuanmuenuezmhedesesnmdngwiasideloafufisnus HiSeuazase
AanfidnusuazUsyandumdn annsasiulasnnegvpaewaal Tandudeuniwndinguliegnadiug

o

ngldinsdnviidanaluniswanuain AR TuieaSewailouass Metaverse

A 4 JSsuldyadeanuatuaiusiudumnisa

Fudl 4 Furilulg (Production) luduil lailFyadernuasuaiudautuiunnisa Inefiouassi
wuuRninLazinaznaA1ANYIn1¥183ngy (Phonics) $7Wu 30 A1 MnukERIUNU ML RAUEn U 0N
fAuald Sai Giving direction, At the market, Clothes, Restaurant, Make an Appointment, Cooking,
Telephone, wag Birthday party Ingideniies 1 @n1unisal uazuansunuIMAULiow AzWULLAY 20 AzULY
Tnsnstuamnuazuendidsuiivhuuunaaeuuduiledestuarumieudlumsaeun Tneldvdninasinsli

AzLUUNIAUSUANMSERaNTAw18aNguanaLwITes Linder
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VUil 5 Juagu (Wrap up) WuduitiniSeusiuiuasy wiensiseusi 1 de Spelling and Reading

Qe

1" Phonics words 1138n15638U37 2 e Spelling and Reading 2™ Phonics words vign15i38us 3 e
Spelling and Reading 3™ Phonics words LLaxwﬁ’JEJﬂ’liL?Elufﬁ 4 Ao Spelling and Reading 4™ Phonics
words Msaguagldmaunszdunudn Ardsisuiunvesdissunasimnussaunisainsifeouinauisuay

ol

Wauly Weaslszaunisainsieuinidaue fieuagliiseuiisnsesndusiigndewundndnanans uaz

U

aunsainEunseandsdlauasasuinineanis

NAN1339Y

HansuUUUsziiugunmvasyadanluai il miumnife
asUanTATsinuAmUasgRANTIRaS T AU ASa T 2 du Ae duilomuasiumade

nsuERfe FsunsUssiunngmsanand suas 2 ey ety maiaaiusmiumnniisa daunwiou

thluneaedld Jauanamansiinsesidanss 7 1

M13197 1 waneAledy ANTELUNINATTINLAL SEAUANNINYBIYAFEANMUITUASUTIWAVWAITE A1us1e

SIULAEIIBATY
195U X S.D. FEAUAMAIN
1. dudlewn 4.85 0.17 Wnitgn
2. frumadnnsnande 4.44 0.29 Mﬂﬁqﬂ
suduilemuardumaiansuande 4.65 0.29 mﬂﬁ'qm

9M15799 1 agunan1sUszliuangnsanandiva 2 suiy wandliiiui AledeveinmnInueyn
demnuasuatusuiuundsa lunmsudaunmeglusedv iniian (X = 4.85, S.D. = 0.17) a3

wiae AuressIenIsUsEdiunud Tudusuiemiaunineglufisedu uniian (X = 4.44, SD. = 0.29) Tu

o

muwmaiiansudndedannmeglufisedu winfian (X = 4.65, S.D. = 0.29)
NANIUIZANENINVRIYATDAINITUEINTNAUWNANITE

HaNsMUsEAVEANYRIYadeauITuATUS AR T TnglanaAzuuAINENNNTa YedYinYY
N1509NELINIBIBINGUUALTINBENITFDAINBIBINGY IINTUUIALLUUNIMIAT (E,/ E,) UTINYAIAIA15199]
2

M19199 2 HANMIMUTEAVTNNVBIYAFRANUITUATUT AU LITH

. o A ) L D Usednsnm
NIINAFDU NS AZLUULAN ARy ALRAY 4
VBIYAHD
IENINTYU 25.46 85 (E,)
o 60 30 85/88
HANITU 26.43 88 (E,)

d‘ i M a a o acs 1% = i a o a
INHITNN 2 WU (’q@a@ﬂ?qﬂ"ﬂﬁ\iLﬁﬁllﬁ']llﬂ‘ULllm']niﬁ IﬂﬂgLLuuLQaﬂﬁgﬁquLiﬁluLW’]ﬂU 25.43 an

Jusesaz 85 (£) wazdlazuuuadendusouiniu 26.43 Andusesas 88 (E,) wanai1yadonnuasuasy
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Sfundsa TUsednsamvenssuiunsieUssdnSanvemaans (€, / £,) winiu 85/88 ageninunaudii
fiviualide 80/80 Feaguliinyadenuasauasusiuduwnnisa Nasrtudvszdvsamanin Jaduluay

AR

wan1sUseiiuvesnnusniIsesndesuazinyen1saedans
AIduTIUTINkar e iNaans Tl niniSeutulsyaufnu U9 4 §3deldatia MANOVA fanns1af
3 1Ay 4 WednseiradnsTawUseanidy 2 Juneou fadl

v
[

TJupeuil 1 MInsIvdeutonnaslonuvesadavagoumuLUsUTIuNYAM

A157197 3 NanSNAAaUTeRNadLUBIRUTDI MANOVA

Shapiro-Wilk
. Bartlett’s Test Pearson’s
AILLUIHU Normality test Box’s M Test
, . of Sphericity Correlations
NUVABDY | NANAIUAN
MINYLN1508N Approx. r=0.920%* Value = 11.707,
- 0.308 0.143
GIN X2 = 131.288, p = 0.001 F(10,
Minwens Sig. = 0.001 16082.869) =
doans 0.072 0.239 1.083, Sig. =
0.371 > 0L (.05)
HAGWS Normality Normality No Linearity Homogeneous
multicollinearity of variance and
covariance
matrix

a=.05

NANTT 3 UAAIHANISNAABUNTUINKAIUNRYRIFILUImINTeIANaansalun1seandsduas
Vinwznsdeansinenaaeu Shapiro-Wilk waznuin dn1suanuasuuuunfegefitudfyvadfiisedu .01 39
A3 IATIRETA MANOVA musieazidendiail

1) NMSUWANLATLUUUNG (Multivariate normality) @15anad@aUa1n Shapiro Wilk wu1n Lddiaana
upnsineg1litud Ry sana .05 FauansiFaudsmumaniiinisuanuasuuulni

2) N1IETAUATUTINY (Multicollinearity) wu3n @fiil Bartlett’s Test of Sphericity difin Sig. =
0.001 &etfoaninfifavun .05 wazaududady (Linearity) @nunsanadaunnudulsans andurusuuy
Wesdu (Pearson’s correlation) WU ANUENWUS () = .920** uay Sig (2-tailed) = 0.001 Fsluifimaudnus
AMzNEUnTLTIMYIERIsasIiLUIIuwaziLUsBasy aglsinudiulsmuaaiiuasiulsdased

AnuduRus Judsdunsadlafansanadudsyansanduius (n)
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3) anuduleniwus veuns nANWUTUSIU-AULUTUSIUT 94 (Homogeneity of variance-
covariance matrices) @11150MAAU Box’s M test Wu11 A1 Value = 11.707, F(10, 16082.869) = 1.083, p =
0.371 FslaildasiinaunAgunazlifinnnuunndsegwivsddyszninauninanuulsusiusumindu e
Fulunadennandestuues MANOVA
Fumaudl 2 Maiias1zi Multivariate Test SuunaugUuuuNsEous

M990 4 HANTAATIZN Multivariate test FIHUNAUTULUUNITSEUF

Partial
Effect Value F Error df Sie. N’
Pillai's Trace 0.994 2286.263° | 55.00 0.001** 0.994
sUsuuMs | Wilks' Lambda 0.006 2286.263° 55.00 0.001** 0.994
Seu3 Hotelling's Trace 166.274 | 2286.263" 55.00 0.001%* 0.994
Roy's Largest Root 166.274 | 2286.263° | 55.00 0.001** 0.994

o =.05

INMST 4 WU A Hotelling's Trace = 166.274, F (2, 55) = 0.696, p = 0.001 Faunnnindismue
05 wansin gunuumsBeuslasldyedennuaiaaiusiudumndsaietnadosniswinuusiiunnsiisminngy
M euRuUUNAeg 19l dad1AYnINad @ .05 399N19UT U BUAINEINITO VDI NYEN1T0DNLE B
mwdangy uazvinuznisdeansmumdanguszninegBeulngliyadennuaiaaiusiudumniisa uazngy
nmsiFeuiuuuundsely
fumeuil 3 mwaunsaveinurmssenidssnwsinguy wazvinuznsieansn wsngussninaisoulasld

YoFoANUITUATUTINAULAATA wagngunisiSeuiuuuUng

A15199 5 Naﬂ’]iL‘U%‘EJ‘ULﬁEJ‘Uﬂ%LLUULQ?EJ‘U@QWJ’]@J?H@J’WQﬂaﬁﬁﬂ‘l&%ﬂ’]iaaﬂLﬁEJx‘iﬂ’]‘U’]@qjﬂﬂﬁ]‘U LAENNYENIT

doansnmwdanguszniniSeulagldyadenuasaaiusuiuwmidsa waengunisiseuiiuuuni

. Partial NGNNARY NAUAIUAL
ALUTHU df F Sig. — —
n’ X | sb. | ® | Sb
ANEINTTD
Tunseen
LN 1 3261.422 | 0.001** 0.98 24.23 3.00 23.64 3.17

@
JULUU | (PzBUULGY

A9 30 AZLLUU)

Seud | vinwenns
doans

y 1 4239.365 0.001** 0.98 15.95 1.88 15.72 2.11
(AZLUULAY

20 AZLLUL)

**p<.05
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fneadd F (1, 89) = 4239.365, p = 0.001, Partial N2 = 0.98

aNUIIENANTIINY
LmswaugadenrmeiuduTiuLniAse FeuuiAniseenuuu dmsutinGsutussondnuii 4
NAaMFIATEsiRAN YRy Adem IRl uaRus AU Sa Tnea sy wuin eglusyiu undige (X=
4.65,5D. = 0.29) 1lo991n ﬁ%ﬁ"ﬂiﬁaaﬂLLUULﬁfamﬁmmaamﬁaaﬁufmqﬂszmﬁ fanumanganlunisinng
Sosdrduion aruhaulanuiuatereaden ifemiiaruaenadendeulostu deaonadaafiy
NaN15398ves 1A ndugadu (2564) Idmumaluladiafiousss Semdnnisvinnuvesneufinmes
dmsutniFoudusioondnui 1 wamsidonudt densFeudtemaluladamiatiousds dannimmisdy
Lifamaaﬂuizﬁu funn (X=4.92, S = 0.18) stwdﬂﬁaaﬂLmeiﬁWLauaL‘famaamﬂﬁaaﬁuqmﬂszmﬁms
Seus 0anwuy JUAMLazAIdnYIANIsualiaumnzauiusveisuy dAanssy wuuiniindenadeiu
oy Frumadinnsndnde nan1ifewuin definuamdiunaiin mandndesglusedui (X= 4.44, SD. =

Yo

0.29) iadruundusieanu wudi dwilomeglusydu wnniian (X = 4.85, SD. = 0.17) ifles1ng3deld

Y

o A

AnfununutuneunuEweld lnaisuanmsieseiideniaisasdluuniou dvungauseaddAns

o—

Jouifiaenndasiuiiiont wazadawuulssidiufiaonadesiuyauseasAlanginssy wavianldveassiu

1% a

Sy auwmallandnde sglusedu innfian (X = 4.44, SD. = 0.29) wlssang3delaeenuuuyndeninuss

e

wsuswdvundsaliidlglaazainiazdne Tned Amdnsaidni AR W@usUsznaunndnsaAdng way
Veussualiousss Metaverse fadelmiuuwdn lneldnsyuiunisuuiAndsesniuy Design Thinking 1na513yn
FomuasuasuswduuniTa InsduseunnAneenuuulsznauniy Wilaleym Avuadgmindaiau

SELAUANNUAN FSMNAULUUTILADN LALVNAEDU TIFDAAABINUNANITIVY Y89 INSWUS Danmi (2563) lanaunde

P

n3i3eus nemalulag nmiaiionass 1383 NaNUkAIRITag Han1TITenudn densiseusnlemalulad

a aa

Awadauase drunatiansndndoagluseaud (X = 4.23, SD. = 0.58) ins1zinseenuuudandised

dnusenau vestoanu U des uasnmiadeulm nsedulidiSeuliauaulanngu fiseuaunsaden

Yy a a £

dluBeuldnusesnis welifizouannansidouslddilamntu WeligGeudnamilaldouaslide
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deamudanudla waransnluldlumsmmadunginawsings wewieunmdolussiududeluls
ansatiFeuldnniinane ssannguamuaniiFousieimssunuuunideaeuduussens TumsiGeu
Boutuenaidninnnieuen iwu nmsiuilsnisussesrnagfaeuliidla vieflliy didsulinddnaly
omilasdy s?L%'sJuLﬁmmmﬁa‘vm'wEJﬁuﬁammaﬁmmmé’aﬂqwﬁwam'angﬂfﬂumﬁ?{amim‘mé’anqw PRI

Y

asadennuasuasuTniuwndTe wavassdotnsimudenge AR JudunsesdlonifiSeulddnly ua

109



Sugws nevan! fueninil ailaliena? uaz nusdng leadaanina’ (2569) nswanndemuatuaiusiuiumnisaneuufnids
2NWUULIBEALATUANLAINNT0VDIWINBEN1T0RNIEBIN W8N wUasTinyen1sHean svestn T sutulsTaudnwUN 4

NMIATHAUINTSIUNNTEOU U INeaesedn, 20(1), 109-127

Y Y a

nua s suluioassuaiouass Metaverse etz ouaulalun1sioun1vsinguanng sy dawali

R

Naé’quéﬁﬁumwwé’aﬂqw@éﬁu

2. inwzvasinyznsesndesn esinge wasinesnsaoaIsnTESIng e
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ANUAINTaluNTeRNIdBIN IS INgugINIINgUN ST eus uuUUNG egeddudAynisadd F (1, 89) =

3261.422, p = 0.001, Partial N2 = 0.98 wazngun1sseuilagldyndonuasuasuTivnsalva1Rae

S

MNweN1sHaTNWIgINgE¥aINIINguNIsIusLuUUNG ag1aiided

[

vneaha F (1, 89) = 4239.365, p =

' v
§ Avav o =

0.001, Partial N2 = 0. MiliflosNyaFoANUITUASHSWAVWAASanIToiauTwdudenisSeuiviuary

U
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Abstract

The objective of this investigation was to create Internet-based lessons for the Dance subject
that focused on Standard Circle Dance, assess their efficacy, and compare the learning outcomes of
Mathayom 3 students before and after implementing these lessons. The sample group included 30
Mathayom 3 students enrolled in the first semester of the 2024 academic year at a private institution
in Phanom District, Surat Thani Province, under the jurisdiction of the Office of the Private Education
Commission. The sample was obtained by cluster sampling. The research instruments consisted of
three components: 1) internet-based lessons for the Dance subject, 2) six lesson plans for online
learning on the subject of Standard Circle Dance, and 3) a 30-item test to evaluate learning
achievement.

The findings revealed that 1) The internet-based lessons for the Dance subject of Standard
Circle Dance the development follows the procedures and methods for creating internet-based lessons,
with content scope derived from an analysis of the Basic Education Core Curriculum B.E. 2551 (2008),
within the subject group of Arts, specifically the strand of Performing Arts. The key content focuses on
Ram Wong (Ramwong) standard dance, which is characterized as four sessions available on the website
https://coachtortew.com. The lessons included course details, learning standards, indicators, goals,
important ideas, material, activities, chapter exercises, and pre- and post-assessments, delivered via
text, voice, graphics, and animations. 2) The effectiveness of the intermet-based lessons in the Dance
subject was determined by analyzing the exercise scores and post-learning achievement test scores of
the research sample group. The efficiency of the instructional process and the learning outcomes,
measured by the E1/E2 formula, was found to be 86.83 / 81.67. 3) The post-learning achievement
scores of Mathayom 3 students who engaged with Internet-based lessons were considerably elevated

compared to their pre-learning scores at the .05 significance level.

Keywords: dance subject, Internet-based Lessons, Lesson efficiency, Learning Achievement in

cognitive domain, Grade ninth students
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