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Course Frequency Percentage

name (%)

Introduction to Agriculture in Taiwan (IAT)

Gender Female 22 61.1
Male 14 38.9
Grade 1 22 64.1
2 10 27.8
3 3 8.3
4 1 2.8
Fields Social sciences, 8 222

business, and law

Science 3 8.3
Engineering, 6 16.7
manufacturing,

and construction

Agriculture 11 30.6
Health and 8 222
welfare

Organic agriculture (OA)

Gender Female 17 47.2
Male 19 52.8

Grade 1 12 333
2 7 19.4
3 7 19.4
4 9 25.0
Graduate 1 2.8
student

Fields Humanities and 1 2.8
arts
Social sciences, 7 19.4

business, and law

Science 6 16.7
Engineering, 2 5.6
manufacturing,

and construction

Agriculture 17 47.2
Health and 3 83
welfare

Taiwanese conversations in the rural life 2023-01 (TCRL-23-01)

Gender Female 17 45.9
Male 20 54.1

Grade 1 12 324
2 11 29.7
3 1 27
4 11 29.7
Graduate 2 5.4
student

Fields Humanities and 5 13.5
arts
Social sciences, 13 35.1

business, and law

Science 5 13.5
Engineering, 9 243
manufacturing,

and construction

Agriculture 1 27
Health and 4 10.8
welfare

Taiwanese conversations in the rural life 2023-02 (TCRL-23-02)

Gender | Female 17 4.7
Male 21 55.3

Grade 1 6 158
2 21 55.3
3 3 7.9
4 8 21.1

Fields Humanities and 4 10.5
arts
Social sciences, 17 4.7

business, and law
Science 1 2.6

Engineering, 10 26.3
manufacturing,
and construction

Agriculture 3 7.9
Health and 3 7.9
welfare

Taiwanese conversations in the rural life 2024-01 (TCRL-24-01)

Gender | Female 23 523
Male 21 477

Grade 1 17 38.6
2 14 318
3 4 9.1
4 8 182
Graduate 1 23
student

Fields Humanities and 6 13.6
arts
Social sciences, 11 250

business, and law

Engineering, 20 45.5
manufacturing,
and construction

Agriculture 3 68
Health and 4 9.1
welfare

Taiwanese conversations in the rural life 2024-02 (TCRL-24-02)

Gender Female 20 48.8
Male 21 51.2

Grade 1 15 36.6
2 10 244
3 5 122
4 10 244
Graduate £ 24
student

Fields Humanities and 5 122
arts
Social sciences, 18 43.9

business, and law
Science 1 24

Engineering, 11 268
manufacturing,
and construction

Agriculture 4 9.8
Health and 2 49
welfare

Introduction to green chemistry (IGC)

Gender Female 20 62.5
Male 12 375
Grade 1 30 93.8
2 2 6.3
Fields Humanities and 6 18.8
arts
Social sciences, 2 6.3

business, and law
Science 16 50.0

Engineering, 7 21.9
manufacturing,
and construction

Services 1 3.1
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Course Learning objectives

Introduction to Agriculture in | Students will be able to acquire basic
Taiwan (IAT) knowledge and a variety of aspects about
agriculture in Taiwan through lectures,
discussion, and participation.

Organic Agriculture (OA) 1. Students will be able to identify the
principles of organic agriculture,
management techniques, the impact and
biological application within agricultural
systems, policy regulations, product
assurance systems, and other professional
knowledge. They will also possess the ability
to search for information related to organic
agriculture and extend its application. 2.
Upon completing the course, students will
be able to distinguish the similarities and
differences between organic agriculture and
non-organic crop production systems.

Taiwanese Conversations in Students will get the ability of using various
the Rural Life (TCRL) Taiwanese digital resources; be able to
introduce themselves in Taiwanese, try to
use Taiwanese in daily life or express
opinions, and be able to appreciate diverse

cultures.
Introduction to Green 1. Students should be able to explain the
Chemistry (IGC) principles and concept of green chemistry.

2. Students should be able to report the
applications of green chemistry in Malaysia
and globally such as waste, catalysis,
environmentally benign solutions,
renewable resources, alternative energy
sources, synthesis and nanoscience, and
supercritical carbon dioxide as

green solvent. 3. Students should be able to
elaborate the challenges of applying green
chemistry concepts.
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Do you agree TCRL-23- TCRL-24- TCRL-24- IGC Pr (>F) in

with the (073 01 (0] ANOVA
statement of ...

QI: There are many 6.55(1.15) 6.26 (0.92) 6.06 (1.28) 5.94(1.67) 6.12 (1.48) 5.95(1.36) 6.03 (1.19) 0.497
different ecosystems
in school campuses
and the ecosystems
are important parts of
biodiversity.

Q2:In 5.42(1.62) 4.97 (1.30) 523 (1.31) 5.00 (1.47) 5.12(1.42) 531 (1.30) 527 (1.36) 0.804
crop-producing fields,
weeds should be
removed.

Q3: 1 usually pay 5.00 (1.35) 4.63 (1.34) 4.09 (1.38) 4.22 (1.64) 4.29 (1.50) 3.83 (1.54) 4.30 (1.44) 0.027
attention to news and
topics related to
agriculture.

Qd: How many 2.64 (1.48) 1.74 (1.20) 1.26 (0.66) 1.44 (0.94) 2.33 (1.59) 1.83 (1.38) 1.63 (1.13) <0.001
species of edible
plants do you know
on your school
campus?

Q5: Write down some 2.00 (1.50) 2.18 (2.79) 0.91 (1.04) 1.03 (0.88) 117 (1.38) 1.29 (1.58) 1.27 (0.94) 0.003
edible plants you
know that can be
found on your school
campus.

IAT, Introduction to Agriculture in Taiwan; OA, Organic Agriculture; TCRL23-01, Taiwanese Conversations in the Rural Life 2023 class 1; TCRL23-02, Taiwanese Conversations in the Rural
Life 2023 class 2; TCRL24-01, Taiwanese Conversations in the Rural Life 2024 class 1; TCRL24-02, Taiwanese Conversations in the Rural Life 2024 class 2; IGC, Introduction to Green Chemistry.
A 7-points Likert scale is used for Q1-Q3 (Scale = 1-7); a 5-points scale is used for Q4 (Scale 1: 0-5; Scale 2: 6-10; Scale 3: 11-15; Scale 4: 16-20; Scale 5: >21); the numbers in Q5 are the counts
for numbers of names of edible plants written by individual students. The values are shown as means; followed by standard deviations in parentheses.
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Description Results  Description Results

Main information References 15,021
about data
Timespan 263 Keywords plus (ID) 563
(2014:2024)
Sources (Journals, 17 Authors keywords 848
Books, etc.) (DE)
Documents 263 Authors 949
Annual growth rate 17.46 Authors of 13
% single-authored

docs
Document average 334 Co-Authors per 4.03
age Doc
Average citations 23.84 International 32.32
per doc co-authorships %
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Source title

Sustainability Switzerland 104 2,378 Industry and Higher Education 20

International Journal of Sustainability in 87 2,010 International Journal of Educational Management 17

Higher Education

Journal of Cleaner Production 35 1,292 International Journal of Sustainable Development 1
and Planning

Environment Development and 10 242 Journal of Teacher Education for Sustainability 1

Sustainability

Environmental Education Research 4 133 Frontiers in Education 1

International Journal of Management 3 62 Higher Education 0

Education

Studies in Higher Education 3 48 Journal of Sustainability Science and Management 0

Sustainability Science 3 46 Sage Open 0

Cogent Business and Management 2 20
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Sustainability in higher education in
the context of the UN DESD: A review
of learning and institutionalization
processes

Wals

2014

The impact of social media on
learning behavior for sustainable
education: Evidence of students from
selected universities in Pakistan

296

Abbas etal.

2019

Conceptualization of sustainable
higher education institutions, roles,
barriers, and challenges for
sustainability: An exploratory study in
Portugal

275

Aleixo et al.

2018

Key competencies in sustainability in
higher education—toward an
agreed-upon reference framework

264

Brundiers
etal.

2021

Sustainable campus: engaging the
community in sustainability

The future we want key issues on
sustainable development in higher
education after Rio and the UN
decade of education for sustainable
development

213

191

Too and
Bajracharya

Leal Filho
etal.

2015

2015

Catalyzing Change in Higher
Education for Sustainable
Development: A review of
professional development initiatives
for university educators

184

Mula etal.

2017

Sustainability reporting in higher
education: Interconnecting the
reporting process and organizational
change management for sustainability

156

Ceulemans
etal.

2015

Teaching sustainability in European
higher education institutions:
Assessing the connections between
competences and pedagogical
approaches

145

Lozano
etal.

2019

Sustainability at universities: Students’
perceptions from Green and
Non-Green universities

149

Dagiliute
etal.

2018
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References Citations  Source title Methodology

Igbal and Piwowar-Sulej (2022) 50 International Journal of Sustainability in | Quantitative (Survey Upper Echelon Theory
Higher Education questionnaire)

Wu (2021) 20 Ecological Chemistry and Engineering DEMATEL approach Not mentioned

Abbas et al. (2021) 18 International Journal of Productivity and | Quantitative (Survey Effective Management and
Quality Management questionnaire) Leadership Model

Jehan et al. (2020) 16 International Journal of Human Capital | Quantitative (Survey AMO Theory
in Urban Management questionnaire)

Adenle et al. (2021) 15 Environmental and Sustainability AHP Campus Sustainability Appraisal
Indicators Framework

Cavicchi and Vagnoni (2018) 12 Journal of Accounting and Case Study SPM Framework
Organizational Change

Mohammed and Fisal (2023) 10 Journal of Applied Research in Higher Quantitative (Survey Strategic Excellence Model
Education questionnaire)

Govindaraju et al. (2019) 3 International Journal of Supply Chain Quantitative (Survey SCM Theory

Management

questionnaire)
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Category

Collaborative activities

Daan elementary
school

Environmental
education activities and
ecological facilities
supported by teachers,
communities, and
educational foundations

Leye elementary
school

Outdoor education activities
supported by teachers,
workers, volunteers, Parents’
Association, communities,
university specialists, and
educational foundations

Longdu elementary
school

Special teaching and learning
events supported by teachers,
associations, non-government
organizations, communities,
University Social
Responsibility Program group

Chien Kuo High
School

Sustainable dining table
activities including food
delivery for disadvantaged
groups supported by home
economics teachers, retired
colleagues, volunteers,
non-government
organizations

School kitchens

Casual cooking courses

Program-based Satoyama
Kitchen, clubs, and activities

Cooking in the courses

School gardens

Vegetables in
greenhouses, rooftop
gardens, and aquaponics

Rice paddy and vegetable
garden in the playground

Rotation of rice and
vegetables

Small allotments in the school

Tseng et al., 2022 and
this study

Lin, 2017; Wu, 2022, and this
study

Wild sites Wetlands and ponds - Neighboring mountain hiking | Taipei botanical garden
trail and ecological park
Locality Bade District, Taoyuan East District, Taichung City Meinong District, Kaohsiung Zhongzheng District, Taipei
City City City
References This study This study

Collaborative activities, school kitchen, school garden, and wild sites are four components of biodiverse edible schools in Fischer et al. (2019).

about the relevant issues is from the students’ engagement of the reports, regional news, and the listed references.

: not specified. The information of the schools
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Category

Current and previous cases

Brainstorming from the IAT
reports

Brainstorming from the OA
reports

Collaborative
activities

Hand-on courses for university students;
Rural services at summer vacation;

NTU Roots and Shoots student club;
Ptumaw; Agricultural Exhibition Hall; Farm
workshops for the public; University social
responsibility projects

Required courses for freshmen;
Cross-generation learning; Healthy food
weeks; Novel student clubs; Collaborative
programs involve students and staff
members; Seasonal farmer’s markets

Additional food and culture courses for
university students; Community-based
collaboration; Community-supported
agriculture in the university; Outdoor food
and agricultural education classroom for
nearby schools and the publics

School kitchens

Agricultural Products Sales Center; Aiyu jelly
drink shop

Cooperate with cafeterias in the campus;
Collaborate with small-scale farmers to serve
locally-grown vegetables; Seasonal menu
guides/posters; Blend school
Kitchen/cafeteria functions with culinary
majors and cooking classes; Campus café

Prioritize collaboration with student cafeteria
serving vegetarian meal; Use of discounts and
promotions; Liberal education courses;
Culinary courses;

Bridging garden to table through student
clubs in culinary arts, desserts, and cake
crafting

School gardens

Experimental farm of College of Bioresources
and Agriculture; The edible garden beside the
Student Activity Center; Rooftop gardens;
Guerrilla gardening

Integrating surroundings of dormitory,
library, fitness park and more, into edible
school gardens; Dispersed small-scale
gardens; Permaculture designs

Establishing more rooftop gardens; Convert
unused land into organic vegetable gardens
in the campus

Wild sites

Undeveloped lands in the campus; Guanyin
Hill Hiking Area near Treasure Hill;
Fuzhoushan Park

Insect hotel

Interpretation of edible plants and
biodiversity of the sites

Collaborative activities, school kitchen, school garden, and wild sites are four components of biodiverse edible schools in Fischer et al. (2019).
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Interview questions Dimensions

Did you take an airplane trip last year? “Travel behavior/aireraft
(Follow up with questions about the reason for and usage behavior
destination of the trip. On the use of continental flights

and budget airlines)

Have you ever considered not traveling by air for Attitudes toward climate

mate protection reasons? change

Are your travel behaviors common or uncommon in | Travel behaviors/aircraft
your social circle? usage behaviors

(Possibly ask what makes the differences)

How important s it to you to be able to travel far and |~ Relevance of travel for
wide easily? personal and professional
(Possibly ask for reasons why/why not?) life

How environmentally conscious would you currently  Attitudes toward climate
rate your own travel behavior? change

(Follow up with questions about attitude changes in

recent years and reasons for them)

Are you familiar with the term “flight shame’? Do

you think it is justified or not?
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Frontiers in
Education

Explores education and its importance for
individuals and society

Amultidisciplinary journal that explores research-
based approaches to education for human
development. It focuses on the global challenges
and opportunities education faces, utimately
aiming to improve educational outcomes

Discover the latest
Research Topics

Education

Frontiers

Avenue do Trbunal-Fédéral 34
1005 Lausanne, Switzer
frontiersinorg

Contactus

+41(0)21 5101700
frontersin ora/about/contact
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Students from international study programs
in Austria

Medium-sized universities in Austria

Bachelor’s degree program
(international management)

Selected methods course

All students within the
course (n=8)

Master’s degree program
(leadership in
communication)

Selected methods course

All students within the
course (n=21)
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Variable (VARQ,) Soft

professional skill

Explanation (as in
questionnaire)

VARQ,. Creativity and imagination

VARQ.. Self-confidence

VARQ:. Concentration

VARQ, Resilience

VARQ. Emotional control

VARQ.. Effort

VARQ: Assertiveness

VARQ,. Adaptability

VAQ.. Empathy

VARQu. Respect

VARQ. Self-crif

T can generate ideas, answers, and
innovative and alternative proposals in
relation to tasks and group work mainly
related to planning and management of
the environment and sustainable

development.

Tam confident in my own ablities to
solve challenges regarding the
environment and sustainable
development. I discover my own
capabilities, and it helps me to have

confidence in myself.
Tknow how to keep my attention long
enough to perform a task.

Iknow how to manage adversity and

difficulties, with the ability to resist.

I recognize and regulate my own
emotions to properly adjust them to the
needs of the moment and context,
especially when I work with local

communities,

Tinsist on overcoming difficulties to
achieve the intended achievements. This
competence covers your physical,
psychological, cognitive, and sociological
aspects.

Tknow how to express my feelings,
emotions, or thoughts freely and safely;
without denying the rights of others and
without others feeling attacked or

manipulated.

Tadapt to any context, relationship, or
situation in a positive way. Condition
that allows me to accept and
accommodate change, especially when

Twork with local communiti

Iknow how to perceive and understand
the behavior, emotions, and feelings of
another person group of people, group,
or community.

Thave consideration for others according
to their characteristics and personal and
social situations.

Tam willing to receive suggestions, ideas,

evaluations, and criticism. I can self-

analyze and recognize my own mistakes
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Variables Case 1. Ecocole Case 2. StormTank
VARQ,

Professional ~ Median  Median IR IR IR Median ~ Median IR IR IR
soft skills Q25— Q25— Q25— Q25— Q25— Q25—
Q27 Q27 Q27 Q27 Q27 Q27

Before After Before  After Change Before After Before After Change

Creativity and 3 3 (23] (3-4] Yes 3 3 [2-4) [3-4) Yes

imagination

Self-confidence 3 3 3l 13-4 Yes ¥ 3 2-3) [3-4] Yes
Capacity of 3 3 23] 241 Yes 3 3 [2-3] [3-4] Yes
concentration

Resilience 3 3 3] (3-4] Yes 3 3 [2-4) [3-4) Yes
Emotional control 3 4 (3-4] (3-4] No 3 3 [2-3) (3-4] Yes
Effort 3 3 3] (3-4] Yes 3 4 B3] [3-4] Yes
Assertiveness 3 3 (3-4] (3-4] No 3 3 [3-4) [3-4) No
Adaptability 4 4 (3-4] (3-4] No 3 3 6] [3-4) Yes
Empathy 4 4 [3-4] [3-4] No 4 4 [3-4] [3-4] No
Respect 3 4 (3-4] ) Yes 4 4 (4 [3-4) Yes

Self-criticism 3 3 3] (3-4] Yes 3 3 [3-4] [3-4] Yes
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Correlated variables

VARQ, significance

level p<0.01

Case 1 Ecocole

Creativity and Imagination—

Self-confidence

Creativity and Imagination—
Effort

Creativity and Imagination—

Assertiveness
Self-confidence—Resilience

Self-confidence—Emotional

control

Self-confidence—Efort
Self-confidence—Assertiveness
Self-confidence—Adaptability

Capacity of concentration—

Respect
Resilience—Emotional control
Emotional control—Adaptability
Assertiveness—Empathy
Adaptability—Empathy
Adaptability—Respect
Empathy—Respect

Case 2 StormTank
Empathy—Resilience

Empathy—Self-criticism

0590

0523

0709

0552

0.681

0513

0593

0519

0571

0575

0.588

0553

0.608

0.612

0.555

0.793

0.598

0.769

0.547
0.619
0529

0.550

0.544
0.620
0.614
0.617
0.570

0.627

0714

0.852
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B Eng. grade Semeste! Subject Year Service-Learning Projects

Agro-environmental engineering sth Environmental Management Systems 2021 Ecocole 2030 Project: The path to a
sustainable “school”

Food engineering 6th Environmental impacts assessment 2021 Ecocole 2030 Project: The path to.a
sustainable “school”

Agro-environmental engincering 7th Environmental Engineering Projects 2022 StormiTank: Collection and use of rainwater

for irrigation of educational organic

gardens
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Questions

Have you previously taken a
subject with a service learning
experience?

Have you felt comfortable
working in a genuine experience
ina rural community?

Has your environmental
commitment increased after this

community service experience?

Has the Service-Learning
project helped you to better
understand environmentally

sustainable development?

Do you regard the Service-
Learning approach asa
fundamental element in your
individual development as a
prospective “sustainable”
engineer dedicated to the
principles of sustainable

development?

No (%)
88

21

2

8

82

79

78
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CE 0957
CUE 0947 0.904
R 0.738 0711 0.898

w 0316 0261 0.699 0763
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Hypotheses Relationship Beta () STDEV value p-values ndings
HI CE->R 0277 0125 2215 0.027 Accepted
H2 CUE->R 031 013 2379 0017 Accepted

H3 W->R 053 0.025 21331 0 Accepted
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HI: Students’ attitudes to the concern of the environment have a significant effect
on their reuse behavior.

H2: Students’ attitudes to the cultural environment significantly affect their reuse

behavior.

H3: Students'attitudes toward warning significantly affect their reuse behavior:
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Frequency Percent

Gender

Male 136 5420%

Female s 45.80%
Age (in years)

18-22 216 86%

22-25 35 14%
Marital status

Single 241 96%

Married 10 %
Education

Diploma 75 30%

Bachelor 176 70%
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Factors Items oadings CR Y3
CE Concern about the environment

CEl Tam concerned about the effects of air pollution on me 0972

CE2 Thave never had serious concerns about issues like marine pollution 0919

CE3 1do not believe that the extinction of animals and plants will destroy the world 0.964 0978 0916
CE4 Ttannoys me to see that factory wastes cause environmental pollution 0972

CUE Culture environment

CUEL Twill check and switch off unnecessarily used lights 0773

CUE2 Till use the back of papers when T am studying 0817 0961 0930
CUE3 Twill warn those polluting nature 0.966

w Warning

w1 Twill warn those harming trees and flowers in parks and gardens 0644

w2 Twill warn those in my immediate vicinity to 0791 0.805 0582
w3 Twill fight those endangering nature 0839

R Reuse

RI Tbuy ecological products, although they are in parks and gardens 0943

R Tam buying products with recyclable packaging 0.882 0926 0.807

R3 Tbuy the products of companies that are backing environmental projects 0.868
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