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ABSTRACT Advanced Horticultural Production Technology is a course that may be chosen as an option
in the Agrotechnology Study Programme. Ineffective legal laws and slow technical progress hinder
the growth of Indonesian horticulture products. Additionally, insufficient human resource capabilities,
weak horticultural institutions, and suboptimal technological innovation further impede this develop-
ment. Horticultural Postharvest Technology students find this material inspiring and beneficial. This
course instructs students in applying agronomy, plant breeding, plant protection, soil science, and so-
cial sciences to enhance resource efficiency, quality, and sustainability in agricultural activities. Tropi-
cal horticultural items, such as vegetables and fruit, will experience an impact. This research is limited
to examining commodities, morphology, plant environment, plant varieties, and growth methodol-
ogy specifically related to tomato-produce plants. Students participate in offline and online FGBL
activities—an initial questionnaire ascertained identity. Questionnaires, brainstorming, assignments,
and monitoring of media reports are used to evaluate each stage of FGBL activities. To gain these abili-
ties, employ the method of project-based learning (FGBL). FGBL includes the development of a project
plan and timetable, assessing student attributes, formulating structured inquiries for experimental de-
sign, supervising progress through reports, exchanging ideas, and evaluating the project. This article
provides a detailed discussion of various measures that assess student motivation for learning, such

as participation during lectures and engagement in brainstorming activities.

© The Author(s) 2024

1. INTRODUCTION

Even though there are many campus food gardens on cam-
puses in Indonesia, this is rarely the case throughout the
country. Gardens can take a variety of forms, including vol-
unteer community gardens dedicated to the university or
broader community (Jannah, 2015; Pierre, 2022; Wicaksono,
2015) or service learning gardens (Arsa et al., 2021; Pribadi,
2023), which serve as showcases of the University’s sustain-
ability efforts or as official teaching and research locations
(Darlis & Amalia, 2018; Kurniasih & Adianto, 2018; Lestari et
al., 2023). Many campuses in Indonesia have food gardens
(Kaiser, 2015; Lal, 2020) or botanical gardens (Spilkova, 2018;
Torrijos, 2021; Ullevig, 2021). Higher education in Indone-
sia has not yet fully utilized food gardens as valuable assets
for teaching and research. Although some campuses may
have food or botanical gardens (Gramazio, 2018; Pohl, 2022;
Sokoloff, 2021), food cultivation outside biology or physics
is rarely integrated into the curriculum and expressly in-
cluded in specific courses.

Advanced Horticultural Production Technology is an
elective course in the Agrotechnology Study Program at
the Faculty of Agriculture (Kuhar & Doughty, 2018; Man-
ickam, 2021; Satishchandra, 2019). The contribution of

the Agrotechnology study program to graduation compe-
tencies is determined by the acquisition of learning skills
at graduation. Students can participate in cooperative
projects and demonstrate their social awareness and dedi-
cation to social and environmental causes (Hlaing, 2018; Ot-
ten et al., 2022, 2018). Their knowledge includes theoretical
ideas and expertise in cultivation technology (Kozai, 2016;
Yang, 2019; Yuniwati, 2022), growing media and technol-
ogy (Knezevi¢, 2017; Shamshiri, 2022), environmental sci-
ence and technology (Brown, 2016; Carolan, 2020), as well
as sustainable production of wet tropical crops (Armanda,
2019; Nadal, 2017; Xia, 2016). Students can develop logi-
cal (Sudiantini et al., 2023), critical (Cakir & Lambiotte ,
2014; Varghese, 2022) and systematic thinking skills (Linn,
2019; Otten et al., 2022), and innovative by emphasizing
and using scientific, technical, and knowledge-based ad-
vances (Fernandez-Batanero, 2022; Fortsch, 2018; Korber,
2018; Quispe, 2021).

Furthermore, they underscore the importance of hu-
man values in their field of expertise. Children can in-
dependently and effectively demonstrate their skills and
achievements in a way that can be seen and evaluated. Stu-
dents can participate in scientific investigations of agron-
omy, plant breeding (Liu, 2018), plant protection (Otten et
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al., 2022), soil (Berendsen, 2018), and social sciences (Has-
san, 2021; He, 2021; Plat, 2022). They will gain the knowl-
edge and skills to use resources efficiently and in an envi-
ronmentally friendly way using optimal farming techniques.
Lecturers can increase students’ motivation to learn by us-
ing a "food garden” approach in their courses, making this
effort more achievable.

Based on field observations, the courses above cover
various tropical horticultural commodities, including veg-
etables, ornamental plants, medicinal and herbal plants,
and fruit. It would be ideal if these plants were available
to students and collected quickly, allowing them to prac-
tice independently in their homes. The main subtopics of
discussion revolve around commodity prospects, morphol-
ogy, growing conditions, plant varieties, and specific culti-
vation techniques such as seeding, soil preparation, plant-
ing, maintenance, fertilization, herbicide control, plant dis-
ease management, harvesting, and propagation systems.

In recent years, the learning approach in the Advanced
Horticultural Production Technology (AHPT) course has
prioritized the delivery of lecture content through con-
tact hours, student presentations, lecture elaborations,
and assessments. Prioritizing Mid-Semester Exams, Final
Semester Exams, Individual Assignments, Independent As-
signments, and Group Assignments is no longer considered
suitable. Being directly involved in processing one or two
commodities without involving groups, experimental de-
sign, and brainstorming will not effectively increase stu-
dent talent.

Although there are efforts to integrate experiential
learning into university curricula (Egerer, 2019; Green&
Duhn, 2015), most teaching and research in higher edu-
cation, particularly in the arts, law, and social sciences,
continue to prioritize traditional book-based approaches
(Baur, 2022). Except for biology and physics, most dis-
ciplines and degrees have no practical component, let
alone an externally taught component (Majewska, 2020;
Marsh, 2020). Many factors contribute to this phenomenon
(Mcata, 2019), including research measurement (Fitriana,
2019), long-term policies and promotions, and ingrained
ideas about intellectualism and knowledge (Classens, 2015;
Joy, 2014; Samson, 2012).

Over the last five years, along with the increasing preva-
lence of online learning, students have been required to
have digital literacy and complete their work remotely.
Some complete it in their offline classes. As a result,
group discussions and presentations were not optimal and
stopped. These limitations are mainly caused by techni-
cal problems, such as loss of hotspots due to power out-
ages, network problems, insufficient telephone credit, and
annoying noise that disrupts online learning. A common
problem experienced by most students is the need for more
concentration when following the learning process via the
Zoom platform. Even offline learning cannot bring on-
line classes to their full potential. Apart from the habit
of students who prefer online classes as an effect of learn-
ing classes when they were affected by the pandemic sev-
eral years ago, it was discovered that they could not max-
imize literacy or even students’ ability to practice knowl-
edge when lectures were conducted offline.

During Zoom lectures during the pandemic, lecturers
faced challenges in engaging students and fostering their
enthusiasm for active participation in the learning and dis-
cussion process. Excessive and continuous daily use of

Zoom has been identified as contributing to this. Students’
lack of concentration causes the evaluations used so far
inappropriate. Therefore, students are expected to show
more interest and motivation in the project-based learn-
ing (PIBL) approach (Gary, 2020; Krajcik, 2014; Zhao, 2016).
They will experience reduced stress levels associated with
technical challenges and will be able to cultivate an en-
trepreneurial mindset (Etesami, 2018; Morales, 2018).

PJBL is an educational approach that places a project
(activity) as the center of learning (Jumaat, 2021; Paluszek,
2020; Svihla, 2016). In PBL learning, students are assigned
to create a project that centers on developing a perfor-
mance product (Duke, 2021; Kusumaningsih et al., 2024; Lin,
2016). It involves conducting studies or research, address-
ing a problem, and synthesizing the knowledge gathered.
The results of the learning process are the culmination of
the collective efforts of student groups.

The food garden strategy synergizes with the
Project Learning (food garden learning/FGBL) model
or environment-based learning by using the garden as an
educational instrument, where children actively carry out
activities such as planting, fertilizing, watering, and caring
for plants. This approach offers hands-on experience and
motivation for children to develop ecological literacy and
foster an understanding of environmental conservation
(Beamount, 2014; Lin, 2016; Sefira et al., 2024)(Beaumont,
2014; Lin, 2018; Sefira et al.,, 2024). The aim of fostering
environmental awareness among students is to ensure
the preservation of nature and encourage sustainable
development, which is essential for society and education.
Edible Landscapes Stimulate children’s propensity for
knowledge by offering them opportunities for exploration
and discovery, with adult support and direction, in various
environments such as gardens and parks (Somerset &
Markwell, 2009), Moreover, Gwinner et al. (1988) believe
that the food garden-based learning model is more com-
prehensive and can be applied to today’s needs. The
focus is on environmental literacy, sustainable livelihoods,
healthy eating habits, nutrition education, and life skills.
This model prioritizes educational experiences, combines
multiple disciplines, and broadly impacts schools, families,
and communities. Food garden-based learning includes
more than just using the garden as a teaching tool (Biebach
et al, 1994; Kos & Jerman, 2012). This involves provid-
ing students with immersive experiences encouraging
ecological literacy and sustainable development.

Apart from that, Advanced Horticultural Production
Technology is an elective course in the Agrotechnology
Study Program, which can be done by developing a prod-
uct. However, the development of Indonesian horticultural
products is hampered by statutory regulations. Apart from
that, the technical development used in developing prod-
ucts is inefficient. Other things are limited human resource
capabilities, weak horticultural institutions, and less-than-
optimal technological innovation. So, this research aims
to motivate and improve agricultural faculty students in
Postharvest Horticulture activities.

The same research has been carried out many times by
including food gardens in the classroom. However, the dif-
ference between this research and previous research is that
this course teaches students how to use several material
components such as agronomy, plant breeding, plant pro-
tection, and some soil science and social sciences knowl-
edge. The components in these materials are needed to
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increase the efficiency, quality, and sustainability of re-
sources through agricultural practices.

The agricultural practices carried out will produce
tropical horticultural products, namely vegetables. The fo-
cus of this research on commodities, morphology, plant
environment, plant varieties, and growth methodology in
tomato vegetable plants limits this. Students from the
fifth semester of the Agrotechnology Study Program, Wis-
nuwardhana Faculty, Malang, Indonesia, took part in the
offline-online FGBL in the Horticulture class. Furthermore,
the FGBL activities are synergized with the food garden
strategy. So, this research is essential to carry out and will
be an update on research that has been carried out previ-
ously.

2. METHOD

This research uses action research to examine how an in-
tegrated learning model based on food garden strategies
develops naturalist intelligence in fifth-semester Agrotech-
nology Study Program students at the Faculty of Wis-
nuwardhana Malang, Indonesia, in 2022/2023. Action re-
search using Kemmis and McTaggart was used. The re-
searcher worked with the class lecturer on this collabora-
tive action research technique throughout the lesson. To-
gether, researchers and class lecturers create and imple-
ment learning activities. They also reflect together after
each step.

This research uses an action research approach de-
veloped by Kemmis and McTaggart, adopted from The
George Lucas Educational Foundation (2005) (Brassart,
2015). Designing includes asking basic questions, creat-
ing a project plan, establishing a timeline, monitoring stu-
dent and project progress, evaluating results, and assess-
ing the overall experience. This classroom action research
uses the first, second, and third activity cycles. The re-
searcher obtained approval from the Head of Study Pro-
gram and observed the academic progress of Study Pro-
gram students before starting the cycle activities. Two
jobs with four stages are then carried out in each iteration.
This classroom action research involved researchers, lec-
turers, and students involving 32 participants—14 men and
18 women. Road Research Locations. Lake Sentani Raya
Number ninety nine, Madyopuro Village, and Kedungkan-
dang District, Malang City, East Java.

Students use online and offline project-based food gar-
den learning. The first questionnaire confirmed the identi-
fication. Each FGBL level is assessed using questionnaires,
brainstorming, assignments, and media reports. FGBL
learning involves creating project plans and schedules, an-
alyzing student qualities, creating guided questions for ex-
perimental design, and monitoring progress through re-
porting, brainstorming, and evaluating projects. Many fac-
tors can determine student learning motivation, including
lecture and brainstorming engagement. Researchers col-
lected data by recording, observing behavior, and inter-
viewing participants in this research (Cheang, 2017).

This research uses data analysis to determine garden-
based learning methods based on constructive learning the-
ory. This method involves students learning from their ex-
periences. Garden-based learning encourages students to
learn independently. Collaborative learning, especially in
small groups, employs projections. According to Vygotsky’s
social constructivism, stronger interpersonal relationships
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enhance cognitive development. Sharing perspectives, lis-
tening to others, and reflecting on conversations empower
people. Project-based learning provides an authentic envi-
ronment where lectures help students develop professional
and collaborative problem-solving skills.

Saldana added that research data is coded. Coding and
categorization, themes, and concepts become research
conclusions. Lecturers must set competency standards
for course discussion. Required skills cover the basics of
the program. Lecturers must ask questions, organize, and
conduct project/work production activities with students.
Lecturers and students exchange notes to help resolve the
problem.

3. RESULT & DISCUSSION

3.1 Before Implementation: Student Profile of Wis-
nuwardhana Faculty of Agriculture, Malang, Garden-
Based Learning Strategy

The Wisnuwardhana Malang Education and Social Founda-
tion (YPS) founded Unidha, a private university (PTS) in
Malang, East Java, on May 20, 1981. Unidha utilized cam-
pus and off-campus food gardens—underutilizing food pro-
duction due to insecurity. Unidha Malang’s sustainability
program prioritizes environmental education across scien-
tific disciplines. Sustainability is a “top priority” for opera-
tions, infrastructure, education, and research. The Sustain-
ability Institute teaches sustainability and initiated the Uni-
versity’s 8-year Sustainability Plan. The Institute’s organic
food garden teaches students and the community about
sustainable food farming, healthy eating patterns, and ser-
vice learning. They optimize land use by farming organic
vegetables.

Unidha Malang uses yards to overcome agricultural
problems and empower communities to help with govern-
ment food security and self-reliance initiatives. Food secu-
rity has been a global issue for 20 years, including Indone-
sia. Food security means every household has safe, afford-
able, and fair food. Nutrition for every family is essential
for national food security. Each home must maximize its
resources, including its yard, to feed its family. Despite uni-
versity efforts to add practical learning, most teaching and
research degrees, except biology and physics, lack valuable
components or are taught externally. Structure and cul-
ture include research, hiring, promotion, and intellectual
or learning assumptions.

Learning where lecturers can divert academically ca-
pable students from vocational courses to institutions fo-
cused on theory will produce people who are “technologi-
cally illiterate and technologically incompetent”. Unskilled
people may recognize the benefits of technology but not
its drawbacks. Orr asserts that institutions have produced
tens of thousands of “highly qualified” graduates without
realizing their environmental impact. Students in Indone-
sia rarely farm or live off the land. Food cultivation has
taught people to understand natural scarcity, influencing
ecological literacy (Cattiveli, 2022; Patel, 2022). Our sur-
vival depends on plants. Urbanization reduces this relation-
ship for city residents. Only by studying natural systems
“roughly like the ones we experience” can universities pro-
duce ecologically literate students. Students must under-
stand nature through experience. After conducting inter-
views and observations of lecturers, classroom action re-
search was carried out to find out whether students could



carry out agronomy (Hellinger et al., 2022), plant breed-
ing (Kiup, 2017), plant (Glowa et al., 2019), soil (Cherukuri &
Parthasarathy, 2023) and social science practices to achieve
effectiveness, efficiency, protection, quality and sustain-
ability of resources by good agricultural practices. (KK1).
Involvement in lectures and brainstorming shows students’
passion for learning.

3.2 Planning Advanced Horticultural Production Technol-
ogy Learning: Lecture Programs and Projects

The FGBL-based AHPT course is ideal for students who
want to learn practical skills in the agricultural sector that
emphasize effectiveness, efficiency, protection, and quality.
This training emphasizes resource sustainability, aligned
with superior agricultural practices (KK1). Students must
produce five major tropical commodities. Tomato veg-
etables are an example. Vegetable commodities are pro-
duced from artificial plant propagation, cultivation of multi-
purpose and existing plants, fruit plants, and medicinal
plants. Students will learn a lot about the topic, develop
it well, and solve cultivation problems during production.
The FGBL Advanced Horticulture team meets to design
the technical implementation of the course to meet the
stated objectives. Learning planning includes identifying
projected goals, analyzing student characteristics, deter-
mining learning techniques, managing worksheets, design-
ing learning resource needs, and creating assessment in-
struments (Sherry, 2022). The team discussed the FGBL
model project with students to explain it, ask for their opin-
ions once it was released, and consider the timing.

3.3 Implementation of Advanced Horticultural Produc-
tion Technology Learning: Lecture programs and
projects

In implementing FGBL learning, lecturers must evaluate
how domicile location, land, altitude, and seed supply en-
able the development of the FGBL Advanced Horticulture
project. Some lowland plants thrive, but none are perfect—
the growth of perennials in student dormitories. The
team will recommend additional tomato plants that can be
adapted to each student’s area for students to plant. It
should be noted that this lecture activity is carried out on-
line, so FGBL activities may impact the selection of tomato
varieties. So, the FGBL team had to submit an inquiry into
the information. Therefore, the evaluation activity is to pro-
vide a questionnaire to all students in the FGBL class. The
results show the questionnaire that the students have filled
out. Google Earth estimates altitude. Teams of teachers
and students analyze questionnaires to determine whether
the commodities grown meet students’ concerns. The re-
sults of the analysis show that all students are in lowland
areas. Thus, the lecturers and students decided to plant
tomatoes with the Mirah, Opal, and Zamrut tomato culti-
vars. These three varieties are very suitable for planting in
the lowlands and have a high tolerance to bacterial wilt dis-
ease. This high-quality cultivar has a potential yield rang-
ing from 30 to 35 tons per hectare. In addition, this tomato
has a fruit storage capacity of 8 to 9 days, and the tomatoes
themselves are characterized by their large size, weighing
35 and 60 grams, respectively.

After determining the type of tomato plant, the lecturer
divides the group into one type of tomato variety. This
is done so that each group can focus on only 1 type. Af-

ter that, field tests can be carried out. During the field
test, the lecturer provided guiding questions. Horticulture
courses provide students with guidance that can be mea-
sured through experimental design. Thomas’ main ques-
tions must be answered by each group. Guide Questions
Questions are projection-based learning (Bouvier, 2012).
Students’ anticipated work comes from questions or prob-
lems that help them understand the basics of a subject. Stu-
dents’ work motivates them to work on their own. The
first question is about experimental design. “What treat-
ment should be given, and what is the level of treatment?”
How many times was each experiment repeated? This will
improve students’ abilities in fertilizer and manure, experi-
mental design, crop production, plant physiology and agro-
climatology, and soil science. A classic ideation approach
will be used to assess the results of group conversations to
build an experimental design.

3.4 Evaluation and Brainstorming of Student Learning
Motivation in Learning Advanced Horticultural Pro-
duction Technology: Lecture programs and projects

According to Sudirman, Guarana recognizes Project Learn-
ing as a student-centered strategy that can involve stu-
dents by emphasizing nature and initiative. Students in
each group in each activity are asked to collect the re-
sults of the development of tomato plants for the lecturer.
The notebooks collected show the teaching team track-
ing student progress throughout the project. Monitoring
is accessible in every phase. FGBL facilitators can con-
firm iLearn and Google Classroom documentation data and
facts through real-time ideas about sowing and cultivat-
ing land. Monitoring will inform the meeting team about
plant conditions and project progress. Students can use
creativity to solve problems and understand the science of
plant cultivation. Instructor learning consists of visual ac-
tivities and predicted progress reports. Students identify
seeds, vegetative growth, and sound sources through brain-
storming. A cultivator, fertilizer kiosk, or internet provider
can provide it. The organizing team must verify the expiry
date of the seed packaging or contact the original farmer
or trader.

Lecturers teach by evaluating the results of their
project reports. Suppose seeds cannot germinate without
imbibition or sunlight. Tomatoes need light to grow. To
grow well, tomatoes require seed extraction. Some groups
have difficulty extracting seeds, so providing tomato seeds
becomes a problem. Wet extraction purifies tomato seeds
by separating them from the flesh and pulp (Manickam,
2021; Satishchandra, 2019). Poorly extracted sources slow
germination, increase microbial contamination, and slow
plant growth (Arnal, 2018; Hlaing, 2018; Maeda-Gutiérrez,
2020). The mucus and pulp on tomato seeds and a dull
yellow color indicate improper extraction of tomatoes (Ab-
bas, 2021; Beamount, 2014; Rosa-Martinez, 2021). Unclean
pulp sources are susceptible to microbial contamination
(Aratjo, 2018), causing rapid root damage and slow germi-
nation. Tomato flesh contains abscisic acid, which inhibits
seed germination and reproduction.

All tomato growers experience drying problems. Seed
quality is also affected by drying. Natural drying in the sun,
oven drying at a specific temperature, and drying with a fan
are standard methods (Sanwal, 2022). After extraction, the
seeds are dried to reduce moisture before germination or
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storage (Chen, 2021). Natural drying increases the viability
of tomato seeds more than oven drying (Gadekallu, 2021).
Drying in the sun from 270C to 320C is a simple way to dry
seeds. This procedure usually takes 3-4 days . Modern seed
drying can be done in one day at 420C in an oven.

Tomato growers in group B experience germination
problems, which is indicated by the hardening of the outer
skin of group B tomato seeds. The seed’s outer shell begins
compaction, while the interior of the source retains mois-
ture, inhibiting germination and indicating that the source
has become watertight. Hasanah states that the drying
process in an oven is the most practical method because
the temperature is always high, thus ensuring even seed
drying. However, this procedure can result in seed imper-
meability, characterized by the outer layer of the source
becoming complicated while the inner part remains moist.
Group B farmers experienced stunted plant roots, so the
seed coat was not water-resistant and inhibited seed ger-
mination (Yuniwati et al., 2024).

Many people need tomato seeds of the Mirah variety.
So, the previous owner of the source was contacted to help
find it. Due to selection errors made by certain groups, the
propagation material used to plant ruby tomatoes in poly-
bags as a planting medium had to be changed (Yuniwati
et al.,, 2023). Some students who read the material found
it challenging to plant tomatoes by drying them using an
oven, especially during extraction activities. The team rec-
ommends using a compound containing chloride to speed
up germination using NaOcl.

Some groups cover the germination for a long time, si-
lencing it or providing protection during cutting to avoid
sunlight. Therefore, etiolation makes seeds susceptible to
transplantation-induced death. In some cases, prolonged
exposure to water can damage tomato seeds and germina-
tion. Each student must cultivate a plant. Grafting or oc-
cultation may reveal them. Grafting and occultation need
to consider the lower tree and its competence.

Students reflect on individual or group learning during
idea generation. Students should express their thinking,
evaluate what works and change, and debate new Ques-
tions. Students need brainstorming to improve their social
skills. Students listen, ask questions, and learn about plant
cultivation, which includes sewing and planting in lectures.

Project-based learning requires a student’s desire to
persist. The students’ basis for questionnaire question one
(P1) was shown by 70.62% of students agreeing. Answer-
ing the third question (P3) requires active brainstorming.
69.50% of students agree. After hearing lecturer P7’s re-
sponse, 78.70% and 22.30% of students decided. Question
10 (P10) says, "I try to attend brainstorming sessions on
time.” This idea was supported by 81.25% of students agree-
ing and 18.75% working on the idea diagram assignment.
We conclude that FGBL creativity enhances learning.

Systematic, controlled, and scientifically empirically
evaluating field experiments produce objective and reliable
results. This data is used to discover, predict, test, and man-
age social phenomena to understand, anticipate, and over-
come problems in the field . Outdoor experiments allow
students to grow the best plants on aspects of new field ex-
periments that help students understand them. Statistics
show that 64.50% of students agree, and 32.40% strongly
agree. To answer Q15, I used FGBL rather than conven-
tional techniques. This assertion was supported by 61.70%
of students stating, "I have a comprehensive understand-
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ing of sawing and planting in the field.” Our data shows that
49.60% of students strongly agree, and 34.30% agree. Field
experiments benefited 68% of students, and 36% strongly
agreed. Learning projections teach students about tomato
farming. Students get the most significant benefits from
project-based learning, including (Bortolini, 2017; Muljono,
2021; Young, 2016): (1) increasing attendance, indepen-
dence, and positive learning attitudes; (2) providing equiva-
lent academic benefits or better outcomes through alterna-
tive models in which students participating in the project
take more responsibility for their education; (3) develop
complex skills such as critical thinking, problem-solving,
collaboration, and communication; and (4) expanding stu-
dent opportunities.

4. CONCLUSION

The FGBL technique in the Advanced Horticultural Produc-
tion Technology course begins with project planning and
time schedules, analyzing student characteristics, formu-
lating experimental design guiding questions, monitoring
progress reports, exchanging ideas, and evaluating results.
Determining student learning motivation comes from sev-
eral factors, including student attention to the instruc-
tor, concentration ability, and active involvement in brain-
storming activities. Research findings indicate that brain-
storming in an FGBL (Project-based food garden learn-
ing) environment fosters a favorable disposition toward the
knowledge acquisition process. Field experiments have the
potential to improve student’s knowledge and skills. Stu-
dents gain a deeper understanding of plant ideas and the
development of horticultural species diversity.

References

Abbas, A. (2021). Tomato plant disease detection using
transfer learning with C-GAN synthetic images. Com-
puters and Electronics in Agriculture, 187. https://doi.
org/10.1016 /j.compag.2021.106279

Aftandilian, D., & Dart, L. (2013). Using garden-based
service-learning to work toward food justice, better
educate students, and strengthen campus-community
ties. Journal of Community Engagement and .... https:
/ /account.jces.ua.edu/index.php/jces/article /dow
nload /364 /354

Aratjo, J. M. S. (2018). A Cassava Starch-Chitosan Edible
Coating Enriched with Lippia sidoides Cham. Essen-
tial Oil and Pomegranate Peel Extract for Preservation
of Italian Tomatoes (Lycopersicon esculentum Mill.)
Stored at Room Temperature. Food and Bioprocess Tech-
nology, 11(9), 1750-1760. https:/ /doi.org /10.1007 /s119
47-018-2139-9

Armanda, D. T. (2019). The Second Green Revolution: Inno-
vative Urban Agriculture’s Contribution to Food Secu-
rity and Sustainability - A review. Global Food Security,
22,13-24.https:/ /doi.org/10.1016 /j.gfs.2019.08.002

Arnal, A. J. (2018). Implementation of PEF Treatment at Real-
scale Tomatoes Processing Considering LCA Methodol-
ogy as an Innovation Strategy in the Agri-Food Sector.
Sustainability (Switzerland), 10(4). https://doi.org /10
.3390/su10040979


https://doi.org/10.1016/j.compag.2021.106279
https://doi.org/10.1016/j.compag.2021.106279
https://account.jces.ua.edu/index.php/jces/article/download/364/354
https://account.jces.ua.edu/index.php/jces/article/download/364/354
https://account.jces.ua.edu/index.php/jces/article/download/364/354
https://doi.org/10.1007/s11947-018-2139-9
https://doi.org/10.1007/s11947-018-2139-9
 https://doi.org/10.1016/j.gfs.2019.08.002
https://doi.org/10.3390/su10040979
https://doi.org/10.3390/su10040979

Arsa, M. F.,, Abdullah, A. S., & Rejito, J. (2021). Pengem-
bangan Sistem Informasi Geografis Kebun Binatang
Berbasis Progressive Web Application (PWA) dengan
Metode Prototype (Studi Kasus Kebun .... Jurnal Na-
sional Teknologi Dan .... https://www.academia.edu
/download /80982126 /pdf.pdf

Barchi, L. (2019). Single Primer Enrichment Technology
(SPET) for High-Throughput Genotyping in Tomato
and Eggplant Germplasm. Frontiers in Plant Science, 10.
https://doi.org/10.3389 /fpls.2019.01005

Baur, J. (2022). Campus Community Gardens and Student
Health: A Case Study of A Campus Garden and Student
Well-being. Journal of American College Health, 70(2),
377-384. https:/ /doi.org/10.1080,/07448481.2020.1751
174

Beaumont, C. (2014). Evaluating a Second Life Problem-
Based Learning (PBL) Demonstrator Project: What can
we learn?. Interactive Learning Environments, 22(1),
125-141. https:/ /doi.org/10.1080,/10494820.2011.64
1681

Berendsen, R. L. (2018). Disease-induced Assemblage of A
Plant-beneficial Bacterial Consortium. ISME Journal,
12(6), 1496-1507. https://doi.org/10.1038 /s41396-0
18-0093-1

Biebach, H., Krebs, J. R, & Falk, H. (1994). Time-place Learn-
ing, Food Availability and the Exploitation of Patches
in Garden Warblers, Sylvia borin. Animal Behaviour.
https://www.sciencedirect.com/science/article /
pii/S0003347284712413

Bortolini, L. (2017). The Experimental and Educational Rain
Gardens of The Agripolis Campus (north-east Italy):
Preliminary Results on Hydrological and Plant Behav-
ior. Acta Horticulturae, 1189, 531-536. https:/ /doi.org/
10.17660 /ActaHortic.2017.1189.106

Bouvier, J. (2012). The Symbolic Garden: an intersection of
the Food Movement and the First Amendment. Me. L.
Rev. https:/ /heinonline.org/hol-cgi-bin/get_pdf.c
gi?handle=hein.journals /maine65&section=25

Brassart, E. (2015). Enhancing the Communication Abilities
of Preschoolers at Risk for Behavior Problems: Effec-
tiveness of a Parent-Implemented Language Interven-
tion. Infants and Young Children, 28(4), 337-354.https:
//doi.org/10.1097 /1IYC.0000000000000049

Brown, S. (2016). Lead in urban soils: A real or perceived
concern for urban agriculture? Journal of Environmen-
tal Quality, 45(1), 26-36. https:/ /doi.org/10.2134 /jeq2
015.07.0376

Cakir, C. S., & Lambiotte, R. (2014). Fluctuations Drive Viral
Memes in Online Social Media:” Integrating Criticality
Into Network Science”. Netsci 2014. https:/ /research
portal.unamur.be /en/publications /fluctuations-driv
e-viral-memes-in-online-social-media-integrating

Capraro, M. M. (2013). INTERDISCIPLINARY STEM
PROJECT-BASED LEARNING. STEM Project-Based
Learning: An Integrated Science, Technology, Engi-
neering, and Mathematics (STEM) Approach, Second
Edition, 51-58. https://doi.org/10.1007 /978-94-620
9-143-6_6

Carolan, M. (2020). “Urban Farming Is Going High Tech™
Digital Urban Agriculture’s Links to Gentrification and
Land Use. Journal of the American Planning Association,
86(1), 47-59. https:/ /doi.org,/10.1080/01944363.2019.
1660205

Cattivelli, V. (2022). The Contribution of Urban Garden Cul-
tivation to Food Self-Sufficiency in Areas at Risk of
Food Desertification During the Covid-19 Pandemic.
Land Use Policy. https://www.sciencedirect.com/
science /article /pii/S0264837722002423

Cheang, C. (2017). Education for Sustainability using A Cam-
pus Eco-garden as A Learning Environment. Interna-
tional Journal of Sustainability in Higher Education,
18(2), 242-262. https:/ /doi.org/10.1108 /IJSHE-10-201
5-0174

Chen, L. M. (2021). Comparative Biochemical and Transcrip-
tome Analyses in Tomato and Eggplant Reveal their Dif-
ferential Responses to Tuta Absoluta Infestation. Ge-
nomics, 113(4), 2108-2121. https://doi.org /10.1016 /j.
ygeno.2021.05.002

Cherukuri, N. R., & Parthasarathy, P. (2023). Impact of Se-
quential Hybrid Pretreatment in Anaerobic Digestion
of Food Waste and Garden Waste Co-Digestion on
Waste Characteristics and Biogas Production. Journal
of Material Cycles and Waste .... https: //doi.org/10.1
007/s10163-023-01727-3

Classens, M. (2015). The nature of urban gardens: toward a
political ecology of urban agriculture. Agriculture and
Human Values, 32(2), 229-239. https://doi.org/10.100
7/s10460-014-9540-4

Darlis, D., & Amalia, G. I. (2018). Rancang Bangun Penampil
Informasi Kebun Binatang berbasis Komputer Personal
Mini. Jurnal Teknologi Informasi Dan Terapan. http://
jtit.polije.ac.id /index.php /jtit /article /view /91

Duke, N. K. (2021). Putting PjBL to the Test: The Impact
of Project-Based Learning on Second Graders’ Social
Studies and Literacy Learning and Motivation in Low-
SES School Settings. American Educational Research
Journal, 58(1), 160-200. https://doi.org/10.3102 /00
02831220929638

Egerer, M. H. (2019). Temperature Variability Influences Ur-
ban Garden Plant Richness and Gardener Water use Be-
havior, but not Planting Decisions. Science of the Total
Environment, 646, 111-120. https:/ /doi.org /10.1016 /j.
scitotenv.2018.07.270

Fernandez-Batanero, J. M. (2022). Digital Competences for
Teacher Professional Development. Systematic Review.
European Journal of Teacher Education, 45(4), 513-531.
https://doi.org/10.1080 /02619768.2020.1827389

Fitriana, N. N. (2019). Sistem Informasi Pengelolaan Data
Simpan Pinjam Pada Koperasi Gardenia Berbasis
Web Di Kebun Raya Cibodas. elibrary.unikom.ac.id.
https: //elibrary.unikom.ac.id /id /eprint /674 /

Fortsch, C. (2018). Systematizing Professional knowledge of
Medical Doctors and Teachers: Development of an In-
terdisciplinary Framework in the Context of Diagnostic
Competences. Education Sciences, 8(4). https://doi.or
g/10.3390 /educsci8040207

6 Yuniwati & Arshad/ Utilizing university food gardens as an instructional tool for teaching horticulture


https://www.academia.edu/download/80982126/pdf.pdf
https://www.academia.edu/download/80982126/pdf.pdf
https://doi.org/10.3389/fpls.2019.01005
https://doi.org/10.1080/07448481.2020.1751174
https://doi.org/10.1080/07448481.2020.1751174
https://doi.org/10.1080/10494820.2011.641681
https://doi.org/10.1080/10494820.2011.641681
https://doi.org/10.1038/s41396-018-0093-1
https://doi.org/10.1038/s41396-018-0093-1
https://www.sciencedirect.com/science/article/pii/S0003347284712413
https://www.sciencedirect.com/science/article/pii/S0003347284712413
https://doi.org/10.17660/ActaHortic.2017.1189.106
https://doi.org/10.17660/ActaHortic.2017.1189.106
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/maine65&section=25
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/maine65&section=25
 https://doi.org/10.1097/IYC.0000000000000049
 https://doi.org/10.1097/IYC.0000000000000049
https://doi.org/10.2134/jeq2015.07.0376
https://doi.org/10.2134/jeq2015.07.0376
https://researchportal.unamur.be/en/publications/fluctuations-drive-viral-memes-in-online-social-media-integrating
https://researchportal.unamur.be/en/publications/fluctuations-drive-viral-memes-in-online-social-media-integrating
https://researchportal.unamur.be/en/publications/fluctuations-drive-viral-memes-in-online-social-media-integrating
https://doi.org/10.1007/978-94-6209-143-6_6
https://doi.org/10.1007/978-94-6209-143-6_6
https://doi.org/10.1080/01944363.2019.1660205
https://doi.org/10.1080/01944363.2019.1660205
https://www.sciencedirect.com/science/article/pii/S0264837722002423
https://www.sciencedirect.com/science/article/pii/S0264837722002423
https://doi.org/10.1108/IJSHE-10-2015-0174
https://doi.org/10.1108/IJSHE-10-2015-0174
https://doi.org/10.1016/j.ygeno.2021.05.002
https://doi.org/10.1016/j.ygeno.2021.05.002
https://doi.org/10.1007/s10163-023-01727-3
https://doi.org/10.1007/s10163-023-01727-3
https://doi.org/10.1007/s10460-014-9540-4
https://doi.org/10.1007/s10460-014-9540-4
http://jtit.polije.ac.id/index.php/jtit/article/view/91
http://jtit.polije.ac.id/index.php/jtit/article/view/91
https://doi.org/10.3102/0002831220929638
https://doi.org/10.3102/0002831220929638
https://doi.org/10.1016/j.scitotenv.2018.07.270
https://doi.org/10.1016/j.scitotenv.2018.07.270
https://doi.org/10.1080/02619768.2020.1827389
https://doi.org/10.3390/educsci8040207
https://doi.org/10.3390/educsci8040207

Gadekallu, T. R. (2021). A Novel PCA-whale Optimization-
based Deep Neural Network Model for Classification of
Tomato Plant Diseases using GPU. Journal of Real-Time
Image Processing, 18(4), 1383-1396. https://doi.org/10
1007 /s11554-020-00987-8

Gary, K. (2015). Project-Based Learning. Computer, 48(9),
98-100. https:/ /doi.org/10.1109 /MC.2015.268

Glowa, K. M., Egerer, M., & Jones, V. (2019). Agroecologies of
Displacement: A Study of Land access, Dislocation, and
Migration in Relation to Sustainable Food Production
in the Beach Flats Community Garden. Agroecology and
Sustainable Food .... https://doi.org/10.1080 /216835
65.2018.1515143

Gramazio, P. (2018). Genomic Tools for the Enhancement
of Vegetable Crops: A Case in Eggplant. Notulae
Botanicae Horti Agrobotanici Cluj-Napoca, 46(1), 1-13.
https: //doi.org,/10.15835/nbha46110936

Green, M., & Duhn, L. (2015). The Force of Gardening: In-
vestigating Children’s Learning in a Food Garden. Aus-
tralian Journal of Environmental Education. https://
www.cambridge.org/core /journals /australian-journ
al-of-environmental-education /article /force-of-gar
dening-investigating-childrens-learning-in-a-food-
garden/107DE114B4F2C9F59A85F842EF76 7EED

Gwinner, E., Schwabl, H., & Schwabl-Benzinger, I. (1988).
Effects of Food-deprivation on Migratory Restlessness
and Diurnal Activity in the Garden Warbler Sylvia borin.
Oecologia. https://doi.org /10.1007 /BF00378037

Hadi, C. F., & Sartika, D. (2019). Rancang Kendali Berbasis
Android pada Penyinaran Kebun Buah Naga. SinarFe7.

Hadi, F. C. F. (2019). Rancang Kendali berbasis Android
pada Penyinaran Kebun Buah Naga. Seminar Nasional
Fortei7-2. http:/ /repository.unibabwi.ac.id /id /eprin
t/293/1/Rancang%20Kendali%20Berbasis%20And
roid%20Pada%20Penyinaran%20Kebun%20Buah%20
Naga.pdf

Hassan, S. M. (2021). Identification of plant-leaf Diseases us-
ing CNN and Transfer-learning Approach. Electronics
(Switzerland), 10(12).https: / /doi.org /10.3390 /electr
onics10121388

He, L. (2021). Evaluation of the Agricultural Water Resource
Carrying Capacity and Optimization of a Planting-
raising Structure. Agricultural Water Management, 243.
https://doi.org/10.1016 /j.agwat.2020.106456

Hellinger, F., Benkowitz, D., & Lindemann-Matthies, P.
(2022). Do Radishes and Carrots Grow in a Bunch? Stu-
dents’ Knowledge about the Growth of Food Plants and
Their Ideas of a School Garden Design. Education Sci-
ences. https://www.mdpi.com /2227-7102 /12 /5 /299

Hlaing, C. S. (2018). Tomato Plant Diseases Classification Us-
ing Statistical Texture Feature and Color Feature. Pro-
ceedings - 17th IEEE /ACIS International Conference on
Computer and Information Science, ICIS 2018, 439-444.
https://doi.org,/10.1109 /ICIS.2018.8466483

Jannah, D. M. (2015).Peta Digital Kebun Raya dan Kebun Bi-
natang Gembira Loka Yogyakarta berbasis Multimedia.
Universitas AMIKOM Yogyakarta.

AMCA JOURNAL OF COMMUNITY DEVELOPMENT 4(1): 1-9

Joy, L. M. (2014). Start a Community Food Garden: The Es-
sential Handbook. Timber Press.

Jumaat, N. (2017). Project-based Learning from Construc-
tivism Point of View. Advanced Science Letters, 23(8),
7904-7906. https:/ /doi.org /10.1166 /asl.2017.9605

Kaiser, M. L. (2015). When Vacant Lots become Urban Gar-
dens: Characterizing the Perceived and Actual Food
Safety Concerns of Urban Agriculture in Ohio. Journal
of Food Protection, 78(11), 2070-2080. https://doi.org/
10.4315,/0362-028X.JFP-15-181

Kiup, E. (2017). Maximizing Nutrient Utilisation and Soil
Fertility in Smallholder Coffee and Food Garden Sys-
tems in Papua New Guinea by Managing Nutri-
ent Stocks and Movement. researchonline.jcu.edu.au.
https: //researchonline.jcu.edu.au/51229/

Knezevi¢, G. (2017). Does the Board Gender Diversity Im-
pact Financial Performance in Agriculture? Case of Ser-
bian Agriculture Companies Listed on Stock Exchange.
Custos e Agronegocio, 13(3), 2-20.

Korber, S. (2018). Resilience and entrepreneurship: a sys-
tematic literature review. International Journal of En-
trepreneurial Behaviour and Research, 24(7), 1129-1154.
https://doi.org,/10.1108 /IJEBR-10-2016-0356

Kos, M., & Jerman, J. (2012). Preschool Children Learning
about the Origin of Food, on Local Farms and in the
Preschool Garden. Nutrition &Food Science. https://
doi.org/10.1108 /00346651211266836

Kozai, T. (2016). Why LED lighting for Urban Agriculture?
LED Lighting for Urban Agriculture, 3-18. https:/ /doi.
org/10.1007 /978-981-10-1848-0_1

Krajcik, J. S. (2014). Project-based learning. The Cambridge
Handbook of the Learning Sciences, Second Edition. 275~
297. https:/ /doi.org/10.1017 /CB09781139519526.018

Kuhar, T. P, & Doughty, H. (2018). Evaluation of Foliar In-
secticides for the Control of Lepidopteran Larvae in
Tomatoes, 2016.Arthropod Management Tests. https:
//academic.oup.com/amt/article-abstract/43/1
/tsy082/5067975

Kurniasih, D. E., & Adianto, J. (2018). Kebun Gizi sebagai
Strategi Berbasis Masyarakat untuk Memenuhi Kebu-
tuhan Konsumsi. Berita Kedokteran Masyarakat.

Kusumaningsih, D., Darmayanti, R., & Latipun, L. (2024).
Mendeley Software Improves Students’ Scientific Writ-
ing: Mentorship and Training. Jurnal Inovasi Dan
Pengembangan Hasil Pengabdian Masyarakat, 2(1).

Lal, R. (2020). Home Gardening and Urban Agriculture for
Advancing Food and Nutritional Security in Response
to the COVID-19 Pandemic. Food Security, 12(4), 871-
876. https:/ /doi.org/10.1007 /s12571-020-01058-3

Lestari, D. I., Amintarti, S., & Ajizah, A. (2023). Pengemban-
gan Media Pembelajaran Materi Pteridophyta Kelas X
SMA Berbasis Hasil Penelitian Di Kebun Wisata Durian
Banjarbaru Dalam Bentuk Aplikasi Android. JUPEIS: Ju-
rnal Pendidikan ... http: / /jurnal. jomparnd.com/inde
x.php/jp/article /view /849


https://doi.org/10.1007/s11554-020-00987-8
https://doi.org/10.1007/s11554-020-00987-8
https://doi.org/10.1109/MC.2015.268
https://doi.org/10.1080/21683565.2018.1515143
https://doi.org/10.1080/21683565.2018.1515143
https://www.cambridge.org/core/journals/australian-journal-of-environmental-education/article/force-of-gardening-investigating-childrens-learning-in-a-food-garden/107DE114B4F2C9F59A85F842EF767EED
https://www.cambridge.org/core/journals/australian-journal-of-environmental-education/article/force-of-gardening-investigating-childrens-learning-in-a-food-garden/107DE114B4F2C9F59A85F842EF767EED
https://www.cambridge.org/core/journals/australian-journal-of-environmental-education/article/force-of-gardening-investigating-childrens-learning-in-a-food-garden/107DE114B4F2C9F59A85F842EF767EED
https://www.cambridge.org/core/journals/australian-journal-of-environmental-education/article/force-of-gardening-investigating-childrens-learning-in-a-food-garden/107DE114B4F2C9F59A85F842EF767EED
https://www.cambridge.org/core/journals/australian-journal-of-environmental-education/article/force-of-gardening-investigating-childrens-learning-in-a-food-garden/107DE114B4F2C9F59A85F842EF767EED
https://doi.org/10.1007/BF00378037
http://repository.unibabwi.ac.id/id/eprint/293/1/Rancang%20Kendali%20Berbasis%20Android%20Pada%20Penyinaran%20Kebun%20Buah%20Naga.pdf
http://repository.unibabwi.ac.id/id/eprint/293/1/Rancang%20Kendali%20Berbasis%20Android%20Pada%20Penyinaran%20Kebun%20Buah%20Naga.pdf
http://repository.unibabwi.ac.id/id/eprint/293/1/Rancang%20Kendali%20Berbasis%20Android%20Pada%20Penyinaran%20Kebun%20Buah%20Naga.pdf
http://repository.unibabwi.ac.id/id/eprint/293/1/Rancang%20Kendali%20Berbasis%20Android%20Pada%20Penyinaran%20Kebun%20Buah%20Naga.pdf
 https://doi.org/10.3390/electronics10121388
 https://doi.org/10.3390/electronics10121388
https://doi.org/10.1016/j.agwat.2020.106456
https://www.mdpi.com/2227-7102/12/5/299
https://doi.org/10.1109/ICIS.2018.8466483
https://doi.org/10.1166/asl.2017.9605
https://doi.org/10.4315/0362-028X.JFP-15-181
https://doi.org/10.4315/0362-028X.JFP-15-181
https://doi.org/10.1108/IJEBR-10-2016-0356
https://doi.org/10.1108/00346651211266836
https://doi.org/10.1108/00346651211266836
https://doi.org/10.1007/978-981-10-1848-0_1
https://doi.org/10.1007/978-981-10-1848-0_1
https://doi.org/10.1017/CBO9781139519526.018
https://academic.oup.com/amt/article-abstract/43/1/tsy082/5067975
https://academic.oup.com/amt/article-abstract/43/1/tsy082/5067975
https://academic.oup.com/amt/article-abstract/43/1/tsy082/5067975
https://doi.org/10.1007/s12571-020-01058-3
http://jurnal.jomparnd.com/index.php/jp/article/view/849
http://jurnal.jomparnd.com/index.php/jp/article/view/849

Lin, J. W. (2016). The Impact of an Online project-based
Learning Environment with Group Awareness Support
on Students with Different Self-regulation Levels: An
extended-period Experiment. Computers and Educa-
tion, 99, 28-38. https://doi.org/10.1016 /j.compedu.
2016.04.005

Lin, J. W. (2018). Effects of an Online Team Project-Based
Learning Environment with Group Awareness And
Peer Evaluation on Socially Shared Regulation of Learn-
ing and Self-Regulated Learning. Behaviour and Infor-
mation Technology, 37(5), 445-461. https:/ /doi.org/10
.1080,/0144929X.2018.1451558

Linn, K. (2019). Development of Communicative Abil-
ities in Infants with Down Syndrome after Sys-
tematized Training in Gestural Communica-
tion. Revista Chilena de Pediatria, 90(2), 175-185.
https: //doi.org,/10.32641/rchped.v90i2.670

Liu, K. (2018). Mixtures of Plant-growth-promoting Rhi-
zobacteria Enhance Biological Control of Multiple
Plant Diseases and Plant-growth Promotion in the
Presence of Pathogens. Plant Disease, 102(1), 67-72. ht
tps://doi.org/10.1094 /PDIS-04-17-0478-RE

Maeda-Gutiérrez, V. (2020). Comparison of Convolutional
Neural Network Architectures for Classification of
Tomato Plant Diseases. Applied Sciences (Switzerland),
10(4). https:/ /doi.org/10.3390 /app10041245

Majewska, A. A. (2020). Planting Gardens to Support insect
Pollinators. Conservation Biology, 34(1), 15-25. https://
doi.org,/10.1111/cobi.13271

Manickam, R. (2021). Evaluation of Different Bacterialwilt
Resistant Eggplant Rootstocks for Grafting Tomato.
Plants, 10(1), 1-12. https://doi.org/10.3390/plants
10010075

Marsh, P. (2020). Trust, connection and equity: Can Un-
derstanding Context Help to Establish Successful Cam-
pus Community Gardens?. International Journal of En-
vironmental Research and Public Health, 17(20), 1-25.
https://doi.org/10.3390 /ijerph17207476

Mcata, B. (2019). Garden ownership as a solution to food
insecurity in urban areas of South Africa: Case of food
gardens in Alice town, Eastern Cape province. Journal
of Agribusiness and Rural Development. https:/ /biblio
tekanauki.pl /articles /43154.pdf

Morales, P. T. (2018). Project-based Learning: A University
Experience. Profesorado, 22(2), 471-491. https: / /doi.or
g/10.30827 /PROFESORADO.V2212.7733

Muljono, A. G. (2021). Understanding Pocket Garden Users’
Perspective for Urban Campus Garden Sustainability.
IOPConferenceSeries:EarthandEnvironmentalScien
ce,716(1). https://doi.org /10.1088 /1755-1315 /716 /1/
012123

Nadal, A. (2017). Urban planning and agriculture. Method-
ology for Assessing Rooftop Greenhouse Potential Of
Non-Residential Areas using Airborne Sensors. Science
of the Total Environment, 601, 493-507. https://doi.or
g,/10.1016 /j.scitotenv.2017.03.214

Otten, C., Nash, R, & Patterson, K. (2022). Professional
Development in Health Education for Primary School
Teachers: A Systematised Review of the Literature. De-
velopment in Education. https: / /doi.org/10.1080 /1941
5257.2022.2038233

Paluszek, M. (2020). Practical MATLAB Deep Learning: A
Project-based Approach. Practical MATLAB Deep Learn-
ing: A Project-Based Approach, 1-252. https:/ /doi.org/
10.1007/978-1-4842-5124-9

Patel, A. (2022). The role of an on-campus Herb Garden
in Facilitating Teaching and Learning for Students En-
roled in a Naturopathic and Herbal Medicine Degree.
Advances in Integrative Medicine, 9(3), 191-196. https:
//doi.org/10.1016 /j.aimed.2022.06.003

Pierre, J. (2019). Cartoforum - A map-Based Discussion Fo-
rum with Applications in the Planning of Cycle Lanes,
Community Food Gardens and Campus Sustainability.
GI_Forum, 7(1), 171-184. https:/ /doi.org/10.1553 /GI
SCIENCE2019_01_S171

Plat, J. (2019). Plant-based Sterols and Stanols in Health
&amp; Disease: “Consequences of Human Develop-
ment in a Plant-based Environment?” Progress in Lipid
Research, 74, 87-102. https: / /doi.org/10.1016 /j.plipre
s.2019.02.003

Pohl, A. (2019). The Eggplant Yield and Fruit Composition
as Affected by Genetic Factor and Biostimulant Applica-
tion. Notulae Botanicae Horti Agrobotanici Cluj-Napoca,
47(3), 929-938. https:/ /doi.org/10.15835/nbha47311
468

Pribadi, B. (2023). Implementasi Layanan Jasa Tukang Ke-
bun Berbasis Aplikasi. Merkurius: Jurnal Riset Sistem
Informasi Dan Teknik .... https:/ /journal.ateii.or.id /in
dex.php/Merkurius/article /view /15

Quispe, A. M. (2021). Scientific Writing Series: Systematic
Review. Revista Del Cuerpo Medico Hospital Nacional
Almanzor Aguinaga Asenjo, 14(1), 94-99. https:/ /doi.
org/10.35434 /rcmhnaaa.2021.141.906

Rosa-Martinez, E. (2021). Fruit Composition Profile of Pep-
per, Tomato and Eggplant Varieties grown Under Uni-
form Conditions. Food Research International, 147. http
s:/ /doi.org/10.1016 /jfoodres.2021.110531

Samson, A. (2012). Locus Amoenus: Gardens and Horticul-
ture in the Renaissance. books.google.com. https://bo
oks.google.com /books?hl=en&Ir=&id=LVyjRywOmIoC
&oi=fnd&pg=PRI&dq=horticulture&ots=19ptzI9x1U&s
ig=soTjZ77fYydTxKAUhsnIADEZQwY

Sanwal, S. K. (2022). Salt Tolerant Eggplant Root-
stocks Modulate Sodium Partitioning in Tomato
Scion and Improve Performance under Saline
Conditions.  Agriculture  (Switzerland), 12(2).
https://doi.org/10.3390 /agriculture12020183

Satishchandra, N. K. (2019). Population Growth Potential of
Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) on
Tomato, Potato, and Eggplant. Journal of Applied Ento-
mology, 143(5), 518-526. https:/ /doi.org /10.1111 /jen.12
622

8 Yuniwati & Arshad/ Utilizing university food gardens as an instructional tool for teaching horticulture


https://doi.org/10.1016/j.compedu.2016.04.005
https://doi.org/10.1016/j.compedu.2016.04.005
https://doi.org/10.1080/0144929X.2018.1451558
https://doi.org/10.1080/0144929X.2018.1451558
https://doi.org/10.1094/PDIS-04-17-0478-RE
https://doi.org/10.1094/PDIS-04-17-0478-RE
https://doi.org/10.3390/app10041245
https://doi.org/10.1111/cobi.13271
https://doi.org/10.1111/cobi.13271
https://doi.org/10.3390/plants10010075
https://doi.org/10.3390/plants10010075
https://doi.org/10.3390/ijerph17207476
https://bibliotekanauki.pl/articles/43154.pdf
https://bibliotekanauki.pl/articles/43154.pdf
https://doi.org/10.30827/PROFESORADO.V22I2.7733
https://doi.org/10.30827/PROFESORADO.V22I2.7733
IOP Conference Series: Earth and Environmental Science, 716
IOP Conference Series: Earth and Environmental Science, 716
https://doi.org/10.1088/1755-1315/716/1/012123
https://doi.org/10.1088/1755-1315/716/1/012123
https://doi.org/10.1016/j.scitotenv.2017.03.214
https://doi.org/10.1016/j.scitotenv.2017.03.214
https://doi.org/10.1080/19415257.2022.2038233
https://doi.org/10.1080/19415257.2022.2038233
https://doi.org/10.1007/978-1-4842-5124-9
https://doi.org/10.1007/978-1-4842-5124-9
https://doi.org/10.1016/j.aimed.2022.06.003
https://doi.org/10.1016/j.aimed.2022.06.003
https://doi.org/10.1553/GISCIENCE2019_01_S171
https://doi.org/10.1553/GISCIENCE2019_01_S171
https://doi.org/10.1016/j.plipres.2019.02.003
https://doi.org/10.1016/j.plipres.2019.02.003
https://doi.org/10.15835/nbha47311468
https://doi.org/10.15835/nbha47311468
https://journal.ateii.or.id/index.php/Merkurius/article/view/15
https://journal.ateii.or.id/index.php/Merkurius/article/view/15
https://doi.org/10.35434/rcmhnaaa.2021.141.906
https://doi.org/10.35434/rcmhnaaa.2021.141.906
https://doi.org/10.1016/j.foodres.2021.110531
https://doi.org/10.1016/j.foodres.2021.110531
https://books.google.com/books?hl=en&lr=&id=LVyjRyw0mIoC&oi=fnd&pg=PR9&dq=horticulture&ots=I9ptzI9x1U&sig=soTjZ77fYydTxKAUhsnlADEZQwY
https://books.google.com/books?hl=en&lr=&id=LVyjRyw0mIoC&oi=fnd&pg=PR9&dq=horticulture&ots=I9ptzI9x1U&sig=soTjZ77fYydTxKAUhsnlADEZQwY
https://books.google.com/books?hl=en&lr=&id=LVyjRyw0mIoC&oi=fnd&pg=PR9&dq=horticulture&ots=I9ptzI9x1U&sig=soTjZ77fYydTxKAUhsnlADEZQwY
https://books.google.com/books?hl=en&lr=&id=LVyjRyw0mIoC&oi=fnd&pg=PR9&dq=horticulture&ots=I9ptzI9x1U&sig=soTjZ77fYydTxKAUhsnlADEZQwY
https://doi.org/10.3390/agriculture12020183
https://doi.org/10.1111/jen.12622
https://doi.org/10.1111/jen.12622

Sefira, R., Setiawan, A., Hidayatullah, R., & Darmayanti, R.
(2024). The Influence of the Snowball Throwing Learn-
ing Model on Pythagorean Theorem Material on Learn-
ing Outcomes. Edutechnium Journal of Educational
Technology, 2(1), 1-7.

Shamshiri, R. R. (2018). Advances in Greenhouse Automa-
tion and Controlled Environment Agriculture: A Tran-
sition to Plant Factories and Urban Agriculture. Inter-
national Journal of Agricultural and Biological Engineer-
ing, 11(1), 1-22. https://doi.org/10.25165 /j.ijjabe.20181
101.3210

Sherry, C. (2022). Learning from the Dirt: Initiating Uni-
versity Food Gardens as a Cross-disciplinary Tertiary
Teaching tool. Journal of Outdoor and Environmental
Education, 25(2), 199-217. https:/ /doi.org /10.1007 /s4
2322-022-00100-6

Sokoloff, D. D. (2021). Plant Anatomy: At the Heart of Mod-
ern Botany. Botanical Journal of the Linnean Society,
195(3), 249-253. https:/ /doi.org/10.1093 /botlinne
an/boaall0

Somerset, S., & Markwell, K. (2009). Impact of a School-
based Food Garden on Attitudes and Identification
Skills Regarding Vegetables and Fruit: a 12-month In-
tervention Trial. Public Health Nutrition. https://ww
w.cambridge.org/core /journals /public-health-nutr
ition/article /impact-of-a-schoolbased-food-garde
n-on-attitudes-and-identification-skills-regarding-v
egetables-and-fruit-a-12month-intervention-trial /9
7893704F2180E391EAIF76 DDAC315F3

Spilkova, J. (2018). Food Gardens as Important Ele-
ments of Urban Agriculture: Spatio-Developmental
Trends and Future Prospects for Urban Gardening in
Czechia.Norsk Geografisk Tidsskrift, 72(1), 1-12. https:
//doi.org /101080 /00291951.2017.1404489

Sudiantini, D., Wulandari, 1., Devianti, F. F., Sudirman, M.,
Gunawan, N. A, & Diah, A. (2023). Analisis Pengaruh
Globalisasi terhadap Strategi Logistik Pada Perusahaan
Multinasional (PT KAI Logistik). Musytari Neraca Man-
ajemen, Akuntasi, Ekonomi, 1(6), 31-40.

Sun, H. (2022). Carbon Aerogels Derived from Waste Pa-
per for Pipette-tip Solid-phase Extraction of Triazole
fungicides in Tomato, Apple and Pear. Food Chemistry,
395. https://doi.org /10.1016 /j.foodchem.2022.133633

Sundin, G. W., & Wang, N. (2018). Antibiotic Resistance
in Plant-pathogenic Bacteria. Annual Review of Phy-
topathology. https://doi.org/10.1146 /annurev-ph
yto-080417-045946

Svihla, V. (2016). Facilitating Problem Framing in Project-
based Learning. Interdisciplinary Journal of Problem-
Based Learning, 10(2). https://doi.org/10.7771 /1541
-5015.1603

Torrijos, V. (2021). Integration of Food Waste Composting
and Vegetable Gardens in A University Campus. Journal
of Cleaner Production, 315. https://doi.org/10.1016 /j.
jclepro.2021.128175

AMCA JOURNAL OF COMMUNITY DEVELOPMENT 4(1): 1-9

Ullevig, S. L. (2021). Establishing A Campus Garden and Food
Pantry to Address Food Insecurity: Lessons Learned.
Journal of American College Health, 69(6), 684-688. ht
tps://doi.org,/10.1080 /07448481.2019.1705830

Varghese, M. M. (2018). Critically Examining the Agency and
Professional Identity Development of Novice Dual Lan-
guage Teachers Through Figured Worlds. International
Multilingual Research Journal, 12(3), 145-159. https://
doi.org/10.1080 /19313152.2018.1474060

Wicaksono, I. W. (2015). Perancangan Aplikasi Peta Kebun
Binatang dan Kebun Raya Gembira Loka Yogyakarta
Berbasis Android. Universitas AMIKOM Yogyakarta.

Xia, Y. (2016). Linking River Nutrient Concentrations to
Land Use and Rainfall in a Paddy Agriculture-urban
area Gradient Watershed in Southeast China. Science
of the Total Environment, 566, 1094-1105. https:/ /doi.
org/10.1016 /j.scitotenv.2016.05.134

Yang, L. (2019). The Impacts of Farmers’ Livelihood Cap-
itals on Planting Decisions: A Case Study of Zha-
gana Agriculture-Forestry-Animal Husbandry Com-
posite System. Land Use Policy, 86, 208-217. https:
//doi.org /10.1016 /j.landusepol.2019.04.030

Young, R. De. (2016). Student Interest in Campus Commu-
nity Gardens: Sowing the Seeds for Direct Engagement
with Sustainability. World Sustainability Series, 161-175.
https://doi.org,/10.1007/978-3-319-26866-8_10

Yuniwati, E. D. (2022). Land Husbandry Technology on
Potato Cultivation for Sustainable Agriculture. Poster
Internasional.

Yuniwati, E. D., Darmayanti, R., & Farooq, S. M. Y. (2023).
How is Organic Fertilizer Produced and Applied to Chili
and Eggplant Plants?. AMCA Journal of Community De-
velopment, 3(2), 88-94.

Yuniwati, E. D., Darmayanti, R., & Karim, S. (2024). Is it Fea-
sible to Establish a Connection between Cassava and
Rice in terms of their Image?. Revenue Journal: Man-
agement and Entrepreneurship, 1(2), 54-58.

Zhang, S. (2018). Knockout of SIMAPK3 Reduced Disease Re-
sistance to Botrytis Cinerea in Tomato Plants. Journal
of Agricultural and Food Chemistry, 66(34), 8949-8956.
https://doi.org/10.1021/acs.jafc.8b02191

Zhao, E. Y. (2016). An Institutional Logics Approach to So-
cial Entrepreneurship: Market Logic, Religious Diver-
sity, and Resource Acquisition by Microfinance Orga-
nizations. Journal of Business Venturing, 31(6), 643-662.
https://doi.org /10.1016 /j.jbusvent.2016.09.001

Zhao, X. (2018). Linear Regularity and Linear Convergence
of Projection-Based Methods for Solving Convex Feasi-
bility Problems. Applied Mathematics and Optimization,
78(3), 613-641. https://doi.org/10.1007 /s00245-017
-9417-1


https://doi.org/10.25165/j.ijabe.20181101.3210
https://doi.org/10.25165/j.ijabe.20181101.3210
https://doi.org/10.1007/s42322-022-00100-6
https://doi.org/10.1007/s42322-022-00100-6
https://doi.org/10.1093/botlinnean/boaa110
https://doi.org/10.1093/botlinnean/boaa110
https://www.cambridge.org/core/journals/public-health-nutrition/article/impact-of-a-schoolbased-food-garden-on-attitudes-and-identification-skills-regarding-vegetables-and-fruit-a-12month-intervention-trial/97893704F2180E391EA1F76DDAC315F3
https://www.cambridge.org/core/journals/public-health-nutrition/article/impact-of-a-schoolbased-food-garden-on-attitudes-and-identification-skills-regarding-vegetables-and-fruit-a-12month-intervention-trial/97893704F2180E391EA1F76DDAC315F3
https://www.cambridge.org/core/journals/public-health-nutrition/article/impact-of-a-schoolbased-food-garden-on-attitudes-and-identification-skills-regarding-vegetables-and-fruit-a-12month-intervention-trial/97893704F2180E391EA1F76DDAC315F3
https://www.cambridge.org/core/journals/public-health-nutrition/article/impact-of-a-schoolbased-food-garden-on-attitudes-and-identification-skills-regarding-vegetables-and-fruit-a-12month-intervention-trial/97893704F2180E391EA1F76DDAC315F3
https://www.cambridge.org/core/journals/public-health-nutrition/article/impact-of-a-schoolbased-food-garden-on-attitudes-and-identification-skills-regarding-vegetables-and-fruit-a-12month-intervention-trial/97893704F2180E391EA1F76DDAC315F3
https://www.cambridge.org/core/journals/public-health-nutrition/article/impact-of-a-schoolbased-food-garden-on-attitudes-and-identification-skills-regarding-vegetables-and-fruit-a-12month-intervention-trial/97893704F2180E391EA1F76DDAC315F3
https://doi.org/10.1080/00291951.2017.1404489
https://doi.org/10.1080/00291951.2017.1404489
https://doi.org/10.1016/j.foodchem.2022.133633
https://doi.org/10.1146/annurev-phyto-080417-045946
https://doi.org/10.1146/annurev-phyto-080417-045946
https://doi.org/10.7771/1541-5015.1603
https://doi.org/10.7771/1541-5015.1603
https://doi.org/10.1016/j.jclepro.2021.128175
https://doi.org/10.1016/j.jclepro.2021.128175
https://doi.org/10.1080/07448481.2019.1705830
https://doi.org/10.1080/07448481.2019.1705830
https://doi.org/10.1080/19313152.2018.1474060
https://doi.org/10.1080/19313152.2018.1474060
https://doi.org/10.1016/j.scitotenv.2016.05.134
https://doi.org/10.1016/j.scitotenv.2016.05.134
https://doi.org/10.1016/j.landusepol.2019.04.030
https://doi.org/10.1016/j.landusepol.2019.04.030
https://doi.org/10.1007/978-3-319-26866-8_10
https://doi.org/10.1021/acs.jafc.8b02191
https://doi.org/10.1016/j.jbusvent.2016.09.001
https://doi.org/10.1007/s00245-017-9417-1
https://doi.org/10.1007/s00245-017-9417-1

	Introduction
	METHOD
	RESULT & DISCUSSION
	Before Implementation: Student Profile of Wisnuwardhana Faculty of Agriculture, Malang, Garden-Based Learning Strategy
	Planning Advanced Horticultural Production Technology Learning: Lecture Programs and Projects
	Implementation of Advanced Horticultural Production Technology Learning: Lecture programs and projects
	Evaluation and Brainstorming of Student Learning Motivation in Learning Advanced Horticultural Production Technology: Lecture programs and projects

	Conclusion

