Received: February 18, 2025 Revised: May 10, 2025 Accepted: May 26, 2025
Agricultural Awareness among High School Students and Teachers in

Benchama Maharat School, Ubon Ratchathani, Thailand

Lancer P. Agravante!” and Karen Luz P. Yap?

English Program Benchama Maharat School, Ubon Ratchathani, Thailand, 34000
2Department of Agricultural Education and Extension, Visayas State University, Visca Baybay City, Leyte, Philippines, 6521

Abstract

This study aimed to: (1) determine socio-demographic and socio-economic
characteristics of students (Grades 7-9) and teachers at Benchama Maharat School in Ubon
Ratchathani, Thailand, and (2) assess the level of agricultural awareness among the
respondents. A quantitative survey collected data from 521 students and 95 teachers via
online questionnaires. Descriptive statistics and inferential analyses (chi-square, Tukey
Honestly Significant Difference [HSD]) were conducted using XLSTAT. The student respondents
(balanced by gender) were predominantly under 15 years old, with parents employed in the
government or private sectors. Parental education was generally at the tertiary level, and
monthly household incomes averaged B32,600-834,600. Teacher participants (aged 21-59)
mostly held master's degrees and earned approximately B36,800 per month. Students
demonstrated moderate agricultural knowledge (weighted mean [WM] = 3.09-3.29), whereas
teachers scored higher (WM = 3.60). Attitudinal measures were slightly positive: students
ranged from WM = 3.54-3.82, and teachers at WM = 4.21. Behavior levels varied by grade:
Grades 7 and 8 showed moderate involvement (WM = 3.25 and 3.24), while Grade 9 and
teachers were more active (WM = 3.44 and 3.83). Chi-square analyses revealed that students’
awareness was significantly influenced by age, gender, grade level, residence location, and
access to information. Teachers’ awareness correlated significantly with socio-economic
factors. Tukey HSD post-hoc tests confirmed that teachers’ awareness surpassed that of
students, and that Grade 9 students differed significantly in attitude from Grade 7. These
findings underscore the impact of socio-demographic factors on agricultural awareness and

recommend curriculum enhancements incorporating hands-on agricultural experiences.
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Introduction

Agricultural awareness, defined as the
understanding of fundamental agricultural
concepts and their societal implications (Akgul
and Macaroglu, 2011), plays a pivotal role in
fostering sustainable development,
environmental stewardship, and food security. In
Thailand, agriculture remains a cornerstone of
the economy and cultural identity (Organisation
for Economic Co-operation and Development
(OECD), 2021; Pongsrihadulchai, 2019), yet
challenges such as climate change, resource
degradation (Boonkhao et al., 2022; Wongsasuluk
et al., 2014), and shifting economic priorities
threaten its sustainability (Poungsuk and Junlek,
2021; Traimongkolkul and Tanpichai, 2005). The
integration of agricultural education into
Thailand’s basic education curriculum reflects
efforts to cultivate awareness among younger
generations (Ministry of Education, 2008).
However, constraints such as limited instructional
hours and inconsistent policy implementation
hinder the effective delivery of agricultural
content (Siriwan et al., 2018). Assessing
agricultural awareness among students and
educators is thus critical to identify gaps and
align educational strategies with contemporary
needs.

This study focused on Benchama
Maharat School in Ubon Ratchathani, Thailand—
a region renowned for its agricultural heritage

but facing environmental challenges such as

pesticide residues and water contamination
(Boonkhao et al., 2022; Wongsasuluk et al., 2014).
The necessity of this research arose from the
need to evaluate how socio-demographic factors
and educational practices shape agricultural
awareness, particularly in a setting where
urbanization and shifting career aspirations might
have been diminishing youth engagement in
agriculture. By examining these dynamics, the
study aimed to provide actionable insights for
curriculum enhancement and community
engagement.

The research aimed to:

1) Determine socio-demographic and
socio-economic characteristics of
students (Grades 7-9) and teachers.

2) Assess the level of agricultural
awareness among the respondents.

Conducted through a cross-sectional
survey, the study employed quantitative
methods to assess knowledge, attitudes, and
behaviors related to agriculture. It was limited to
the response of the students and teachers in
Benchama Maharat School. It may not represent
the whole population in Northeast Thailand or
Thailand.

The findings contributed to the discourse
on agricultural education by highlighting
actionable pathways to strengthen awareness
and were intended to ensure students would
emerge as informed citizens capable of

addressing future agricultural challenges.
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Research Methodology

This research was carried out at
Benchama Maharat School, Ubon Ratchathani,
Thailand, in accordance with ethical guidelines for
human-subject research. The target population
comprised Thai students in grades 7 to 9 and their
teachers. A total of 616 participants were
sampled: 172 grade 7 students, 174 g¢rade 8
students, 175 grade 9 students, and 95 teachers.

Sample sizes for each group were
calculated using Cochran’s formula at a 95%
confidence level, based on the population sizes
of 564 (grade 7), 582 (grade 8), 599 (grade 9), and
149 (teachers). Participants were selected through
simple random sampling to ensure an unbiased
and representative sample.

The study employed a quantitative
survey design to measure agricultural awareness
among the respondents. The survey instrument
consisted of two parts: (1) socio-demographic and
socio-economic items, and (2) a 24-item
agricultural awareness scale developed by the
researchers. This scale was aligned with the Thai
Basic Education Curriculum and assessed
respondents’  knowledge,  attitudes, and
behaviors related to agriculture. Each item was
rated on a 5-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). The
guestionnaire was translated into Thai and back-
translated to ensure linguistic accuracy and
cultural appropriateness.

Data were collected via an anonymous
online survey administered through Google
Forms, chosen for its convenience, cost-
effectiveness, and ability to maintain respondent
anonymity. The survey was conducted between

January and February 2024.

Data analysis was performed using
XLSTAT software. Descriptive statistics, including
frequencies and percentages, summarized the
socio-demographic characteristics and response
distributions. Inferential statistics comprised Chi-
square tests to examine associations between
categorical variables and agricultural awareness,
and analysis of variance (ANOVA) was used to
identify significant differences in agricultural
awareness across groups. When ANOVA results
indicated  significant differences, Tukey HSD
(Tukey, 1949) post hoc test was applied to
determine which specific groups differed. The
Tukey HSD test effectively controlled Type | error
in  multiple comparisons, providing reliable
pairwise group comparisons.

The agricultural awareness scale was
interpreted based on mean scores: values closer
to 1 indicated strong disagreement or low
awareness, while values near 5 indicated strong
agreement or high awareness. This interpretation
allowed for a nuanced understanding of
respondents’ levels of agricultural knowledge,

attitudes, and behaviors.

Results

A. Socio-Demographic and Socio-Economic
Characteristics

The study included 616 participants: 521
students (Grades 7-9) and 95 teachers. Students
exhibited a balanced gender distribution in Grade
7(49.42% male, 50.58% female); however, Grades
8 and 9 showed a higher proportion of female
students (56.90% and 65.71%, respectively), with
1.15% of Grade 8 students identifying their gender
as “other” at the time of the survey. A female

majority (61.05%) was observed among teachers
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compared to males (38.95%). Urban residency
was predominant across all groups (67.44%-—
72.00% of students; 64.21% of teachers), a
characteristic ~ that  reflected  Thailand’s
urbanization trends. Parents of students were
primarily employed in government (42.29%-—
48.85%) or business sectors (25.00%-36.57%),
with monthly household incomes that averaged
B 3259854 to B 34562.86. Teachers,
predominantly  holding  master’s  degrees
(47.37%), earned an average of B36,815.30 per
month; their parents were primarily engaged in
teaching (28.42%), farming (22.11%), or

government roles (22.11%).

Other Social Factors

Both students and teachers relied
heavily on digital platforms for agricultural
information. Students prioritized the internet
(20.69%-25.00%) and social media (12.21%-
16.57%), while teachers supplemented these
with professional networks (e.g., fellow teachers:
3.16%). Traditional sources like extension agents
were underutilized (<3.43% among students).
Most students accessed information occasionally
(67.44%-72.00%), whereas teachers
demonstrated slightly higher daily engagement
(15.79%). Notably, 3.45%-6.40% of students
never sought agricultural information, a finding

that underscored gaps in proactive learning.

Over 90% of students expressed no
interest in agriculture, with fewer than 10%
considering agricultural careers at that time.
Teachers reported higher interest (25.26%), yet
only 8.42% had concrete plans to engage with
the sector. This disparity highlichted persistent
perceptions of agriculture as a low-status
occupation among youth, which was consistent
with  Durongkaveroj (2022) observations on

shifting career aspirations in Thailand.

B. Levels of Agricultural Awareness

Students displayed moderate knowledge
(WM = 3.09-3.29), while teachers scored higher
(WM = 3.60, categorized as "Knowledgeable")
(Table 1); this difference aligned with their
advanced education and professional exposure.
Grade 9 students marginally outperformed
younger peers in mean scores, a finding that
suggested  potential incremental  curricular
impact, although all student groups fell within
the "Moderately knowledgeable" category.

Attitudes were slightly positive among
students (WM = 3.54-3.82), with Grade 9 students
showing the most favorable mean score within
this category. Teachers also exhibited a "Slightly
positive attitude" (WM = 4.21), though their mean
score indicated stronger positivity compared to
student groups (Table 2). This difference was
possibly influenced by their roles as educators

and broader environmental awareness.
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Table 1 Respondents’ Agricultural Awareness-Knowledge Level

RESPONDENTS OVERALL SCORE WEIGHTED DESCRIPTION*
FREQUENCY MEAN

1 2 3 4 5

Grade 7 3 21 8 41 12 3.26 Moderately knowledgeable
Grade 8 6 34 80 46 8 3.09 Moderately knowledgeable
Grade 9 1 23 92 43 16 3.29 Moderately knowledgeable
Teachers 1 10 32 35 17 3.60 Knowledgeable

*1-1.80 = Not Knowledgeable; 1.81-2.61 = Slightly Knowledgeable; 2.62-3.42 = Moderately Knowledgeable;
3.43-4.23 = Knowledgeable; 4.24-5.04 = Extremely Knowledgeable

Table 2 Respondents’ Agricultural Awareness-Attitude Level

OVERALL SCORE WEIGHTED
RESPONDENTS FREQUENCY MEAN DESCRIPTION*

1 2 3 4 5

Grade 7 2 10 74 65 21 3.54 Slightly positive attitude
Grade 8 0 11 63 70 30 3.68 Slightly positive attitude
Grade 9 1 6 51 86 31 3.82 Slightly positive attitude
Teachers 0 1 16 40 38 4.21 Slightly positive attitude

*¥1-1.80 = Extremely Negative Attitude; 1.81-2.61 = Slightly Negative Attitude; 2.62-3.42 = Neutral Attitude
3.43-4.23 = Slightly Positive Attitude; 4.24-5.04 = Extremely Positive Attitude

Table 3 Respondents’ Agricultural Awareness-Behavior Level

OVERALL SCORE

WEIGHTED
RESPONDENTS FREQUENCY DESCRIPTION*
MEAN
1 2 3 a4 5
Grade 7 2 25 8 46 13 3.25 Moderately engaged
Grade 8 4 26 8 42 17 3.24 Moderately engaged
Grade 9 1 15 8 56 17 3.44 Engaged
Teachers 0 5 26 44 20 3.83 Engaged

*1-1.80 = Not Engaged; 1.81-2.61 = Slightly Engaged; 2.62-3.42 = Moderately Engaged; 3.43-4.23 = Engaged
4.24-5.04 = Highly Engaged
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Behavior levels varied (Table 3). Grade 7-
8 students were moderately engaged (WM=3.24-
3.25), whereas Grade 9 students (WM=3.44,
categorized as "Engaged") and teachers (WM=3.83,
categorized as "Engaged") demonstrated higher
participation in  agricultural practices. This
observation potentially emphasized the role of
maturity and institutional support in fostering

proactive behaviors.

C. Relationships Between Factors and
Awareness
Chi-square  analyses revealed key

associations:
e  Students: Age (knowledge: p = 0.004;
p < 0.0001),

behavior: gender

(attitude: p < 0.0001), residence

Table 4 Social Factors and Students’ Agricultural Awareness

location (attitude: p = 0.003), and
frequency of information access
(knowledge: p < 0.0001; attitude: p =
0.008; behavior: p = 0.0003)
significantly influenced awareness
(Table 4).
Teachers:  Parental  occupation
(knowledge: p = 0.0002), parental
education (attitude: p < 0.0001;
behavior: p = 0.006), educational
attainment (attitude: p <0.0001;
behavior: p < 0.0001), and monthly
personal income (behavior: p =
0.014)

shaped awareness; these

relationships  underscored  socio-

economic stratification (Table 5).

AGRICULTURAL AWARENESS (P-VALUES)

FACTORS
KNOWLEDGE ATTITUDE BEHAVIOR
Age 0.004 0.582 <0.0001
Gender 0.583 <0.0001 0.505
Grade level 0.026 0.122 0.756
Parents' Occupation 0.160 0.450 0.618
Parents' Education 0.062 0.923 0.747
Family Monthly Income 0.679 0.249 0.360
Sources of Agricultural Info 1.000 0.995 0.917
Residence location 0.877 0.003 0.574
Family Size 0.831 0.609 0.872
Frequency of access to Agricultural Info <0.0001 0.008 0.0003
Mode of access to Agricultural Info 0.978 0.431 0.0002
Interest in Agriculture 0.609 0.128 0.187
Plans 0.254 0.331 0.151

NTANINTNEATIUAY TN 24 adun 1 unsiau-lguiey 2568



Table 5 Social Factors and Teachers’ Agricultural Awareness

AGRICULTURAL AWARENESS (P-VALUES)

FACTORS
KNOWLEDGE ATTITUDE BEHAVIOR
Age 0.024 0.788 0.360
Gender 0.219 0.110 0.508
Marital Status 0.973 0.808 0.665
Grade Level Taught 0.279 0.122 0.989
Subjects Taught 0.347 0.283 0.777
Parents' Occupation 0.0002 0.449 0.287
Parents' Education 0.696 <0.0001 0.006
Educational Attainment 0.469 <0.0001 <0.0001
Monthly Income 0.312 0.796 0.014
Sources of Agricultural Info 0.245 0.151 0.013
Residence location 0.788 0.010 0.123
Family Size 0.252 0.229 0.836
Frequency of access to Agricultural Info 0.105 0.597 0.898
Mode of access to Agricultural Info 0.672 0.024 0.002
Interest in Agriculture 0.291 0.296 0.595
Plans 0.213 0.361 0.297

Tukey HSD post-hoc tests (Table 6)
confirmed teachers’ superior awareness means
compared to all student groups (knowledge: p =

0.007-0.014; attitude: p < 0.0001-0.001; behavior:

p < 0.0001-0.0003). Grade 9 students’ attitudes
diverged significantly from Grade 7 (p = 0.020),
which suggested curricular or developmental

influences.

Table 6 Agricultural Awareness Tukey HSD Summary (p-values)

CONTRAST KNOWLEDGE ATTITUDE BEHAVIOR
Grade 7 vs Grade 8 0.566 0.600 0.967
Grade 9 vs Grade 7 0.993 0.020 0.096
Grade 9 vs Grade 8 0.391 0.343 0.248
Teachers’ vs Grade 7 0.007 <0.0001 <0.0001
Teachers’ vs Grade 8 0.0001 <0.0001 <0.0001
Teachers’ vs Grade 9 0.014 0.001 0.0003
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Discussion

Students exhibited moderate agricultural
knowledge (WM = 3.09-3.29), which reflected the
foundational but potentially limited emphasis on
agriculture  in Thailand’s  basic  education
curriculum at the time. Teachers, however,
demonstrated higher expertise (WM = 3.60,
"Knowledgeable"), a finding that aligned with their
advanced education and professional roles.
These results resonated with Akgul and
Macaroglu (2011) assertion that educators’
qualifications critically shaped agricultural literacy
dissemination.

Attitudinal disparities emerged, with
teachers' mean scores indicating stronger
positivity (WM = 4.21) compared to students (WM
= 3.54-3.82), although both groups generally had
fallen within a "Slightly positive attitude”" range.
This divergence in mean scores might have
underscored the influence of maturity and
professional exposure, as teachers were perhaps
more likely to recognize agriculture’s societal and
environmental significance. Student behavior
levels varied, with Grade 7 and 8 students having
shown moderate engagement (WM = 3.24-3.25),
while Grade 9 students demonstrated higher
engagement (WM = 3.44). This difference, and the
overall student engagement levels, could have
signaled a disconnect between theoretical
knowledge and practical application, which
echoed Siriwan et al’s (2018) critique of
Thailand’s agriculture education model.

Socio-demographic  factors played a
pivotal role in the awareness levels observed in
this study. For students, factors such as urban
residency significantly correlated with attitudes

towards agriculture (Table 4, p = 0.003), a finding

that mirrored Thailand’s urbanization trends.
Teachers’ awareness was significantly associated
with  factors like their own educational
attainment, parental socio-economic background
(occupation and education), and monthly
personal income, which highlighted potential
systemic  influences and  socio-economic
stratification. These findings from the current
study generally aligned with OECD (2021) reports
that had discussed Thailand’s education policy
challenges, where rural-urban divides and
curriculum gaps appeared to persist.

To address the gaps in awareness and
engagement identified in this study, several
strategies were considered for recommendation.
An action plan that focused on integrating
experiential  learning (e.g., school gardens),
enhancing teacher training in  agricultural
education, and fostering community partnerships
was proposed to potentially prove beneficial.
However, for such initiatives to have been
sustainable and impactful, broader policy
reforms, including considerations for instructional
hours and resource allocation for agricultural

education, also seemed essential.

Conclusion

A. Key Findings

This study clearly demonstrated that
students at Benchama Maharat School possessed
moderate agricultural knowledge (WM = 3.09-
3.29), while teachers exhibited higher expertise
(WM = 3.60 for knowledge) and more positive
attitudes (WM = 4.21 for attitude). Students’
attitudes were generally slightly positive (WM =
3.54-3.82), and their behavioral engagement
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varied by e¢rade, with Grade 9 students and
teachers having shown greater involvement (WM
= 3.44 and 3.83, respectively). Chi-square and
ANOVA analyses confirmed significant differences
in awareness levels between students and
teachers, as well as influences from various socio-
demographic factors such as age, gender, and

information access.

B. Socio-Demographic Insights

The findings indicated that socio-
demographic factors—including age, grade level,
residence location, and frequency/mode of
information access—significantly shaped aspects
of agricultural awareness among the participants.
For instance, this study found that factors such as
urban residency correlated with student attitudes
towards agriculture, while the frequency of online
access to agricultural content appeared to
enhance their knowledge. Teachers’ awareness
levels were further influenced by their parents’
occupation, their own educational attainment,
and personal income. These results underscored
the need for tailored educational strategies that
addressed the diverse backgrounds of both

students and educators.

C. Curricular Implications

The findings suggested that the existing
curriculum  may have inadequately bridged
theoretical knowledge with practical application
for many students. To address this, the following
curricular adjustments were recommended:

e Integrate practical agricultural
experiences—such as school gardens,
farm visits, and project-based learning—

to deepen students’ understanding.

e Align lessons with local agricultural
challenges (e.g,, climate resilience,
organic farming) to enhance relevance

and engagement.

D. Action Plan Highlights
Based on the study's findings, a proposed
action plan was developed, prioritizing the

following key areas:

® Curriculum Revision: Embed hands-on
activities and interdisciplinary projects

related to agriculture.

® Teacher Development: Train educators
in modern agricultural techniques and

participatory teaching methodologies.

® [Experiential Learning: Establish  and
utilize school gardens and partner with
local farms for immersive learning

experiences.

® Community Partnerships: Collaborate
with agricultural cooperatives and local
experts to expose students to real-world
agricultural  practices and  career

pathways.

® |nclusivity Initiatives: Develop strategies
to ensure equitable access to agricultural
education resources and opportunities
for students from diverse backgrounds,

including both rural and urban settings.

E. Long-Term Vision

Ultimately, the implementation of these
integrated strategies will empower students and
teachers to become knowledgeable advocates
for, and active participants in, agriculture as a vital
pillar of community well-being and sustainable

development. By fostering a generation that
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values and understands agriculture’s
multifaceted socio-economic and environmental
roles, Benchama Maharat School can contribute
significantly to Thailand’s agricultural resilience
and food security goals, particularly within the

Ubon Ratchathani region.

Acknowledgment

Heartfelt gratitude to God for the
blessings and guidance that made the realization
of this paper possible. There is a time for
everything and a season for every activity under
the heavens (Ecclesiastes 3:1)

The author extends his appreciation to
his wife, Virgie, and their children, whose
understanding and patience were the bedrock of
his focus and perseverance throughout his
academic journey.

Special thanks to Sir Fred Baldos for his
wisdom and positive outlook from onboarding in
2021 to the dawn of the comprehensive exam in
2023; he is one of the inspirations in pursuing and
completing the MAgDEv at VSU.

The author expresses profound gratitude
to his mentors: Dr. Lijueraj J Cuadra for her
unparalleled tutelage from Principles and
Methods of Teaching to coining the appropriate
title of the SP; Dr. Milagros C Bales for paving the
way to understanding the different realms of
education vis-a-vis development; Sir Vergilio C
Dargantes Jr. for imparting his wisdom on Rural
Development and Approaches; Dr. Lorina A
Galvez for her relevant and timely FST teachings;
Dr. Karen Luz P Yap for her encouragement,

insights, and full-support to complete the SP, and

Sir Daniel A. Catibo for his collaborative efforts

10

during the comprehensive exam up to the
completion of the manuscript.

Sincere thanks to Ms. Me-an Villas, Ms.
Aira Oraflo, Mr.

Claudette Meli

Mark Joshua Quevedo, Ms.
Hoff Garduce, Dr. Deejay M
Lumanao, Dr. Anabella B Tulin, and Dr. Catherine
C Arradaza, for their assistance with administrative
duties and their contributions to enhancing the
manuscript.

The author is grateful to the Benchama
Maharat School community—students, EP and
FLAP teachers, faculty, and administrators alike,
particularly Ms. Tatiyaporn “Wan” Yingyuen, Ms.
Nichaporn “Paeng” Sonsaart, Ms. Premmika
“Jess” Donpatcha, Ms. Jirawan “Am” Thani, Ms.
Jittima  “Nok” Thangkham, and Dr. Aongarj
Joomsima—for their active participation and

support during the data gathering phase.

References

Akgul, H. C., & Macaroglu, E. (2011). Agricultural

awareness for prospective teachers.
Scientific research and essays, 6(16),
3371-3377.

Boonkhao, L., Phonkaew, S., Kwonpongsagoon, S.,

&  Rattanachaikunsopon, P. (2022).
Carbofuran  residues in  soil and
consumption  risks among  farmers

growing vegetables in Ubon Ratchathani
Province, Thailand. AIMS environmental
science, 9(5), 593-602. https://doi.org/-
10.3934/environsci.2022035
Durongkaveroj, W. (2022). Recent developments
in basic education in Thailand: Issues
and challenges (ADBI Working Paper No.
1322). Asian Development Bank Institute.
http://dx.doi.org/10.2139/ss5r.4204181

NTANINTNEATIUAY TN 24 adun 1 unsiau-lguiey 2568


https://doi.org/

Ministry of Education (Thailand). (2008). Basic
Education Core Curriculum B.E. 2551
(A.D. 2008). https://negmap.bangkok.un-
esco.org/wp-content/uploads/2019/06/-
Basic-Education-Core-Curriculum.pdf
Organisation for Economic Co-operation and
Development (OECD). (2021). OECD
Investment Policy Reviews: Thailand
(OECD
https://doi.org/10.1787/cleeeelc-en

Pongsrihadulchai, A. (2019). Thailand agricultural

Investment  Policy Reviews).

policies and development. https://ap.f-
ftc.org.tw/article/1393

Poungsuk, P., & Junlek, P. (2021). Agricultural
education system in Thailand: Policy
and direction towards sustainable
development goals. https://ap.fftc.org.t-
w/article/2762.

Siriwan, N., Intorrathed, S., & Satiansiriwiwat, S.
(2018).

knowledge with the Thai

Integration  of  agricultural
Language,
Mathematics, and Science subjects for
first-year elementary school of Thailand.

The new educational review, 51, 41-52.

11

Traimongkolkul, P., & Tanpichai, P. (2005). Lessons
learned and present prospects: a critical
review of agricultural education in

Thailand.  Journal of international
agricultural and extension education,
12(3), 53-65.

Tukey, J. W. (1949). Comparing individual means
in the analysis of variance. Biometrics,
5(2), 99-114. https://doi.org/10.2307-
/3001913

Wongsasuluk, P., Chotpantarat, S., Siriwong, W., &
Robson, M. (2014). Heavy metal
contamination and human health risk
assessment in drinking water from
shallow groundwater wells in an
agricultural area in Ubon Ratchathani
province, Thailand. Environmental
geochemistry and health, 36(1), 169~
182. https://doi.org/10.1007/s10653-013-

9537-8

NTANINTNEATIUAY TN 24 adun 1 unsiau-lguiey 2568


https://doi.org/10.1787/c4eeee1c-en
https://doi.org/10.2307-%20/3001913
https://doi.org/10.2307-%20/3001913
https://doi.org/10.1007/s10653-013-9537-8
https://doi.org/10.1007/s10653-013-9537-8

