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ABSTRACT

There is plenty of research on school gardening practices reflecting the positive effects
of garden-based learning on the development of elementary school students, which are
mainly based on short-term gardening program implementation and assessment. However,
theoretical research of school gardening is still not shaped well, as the distribution of
research activities is unequal and the concept itself is still considered being innovative.
A review of scientific literature and documents has been done to define what the school
gardening concept really means and what are the spatial and functional domains of it.

The review has touched on historical aspects of the school gardening movement's rise at
the beginning of the 20t century in the U.S., as the country considered being at the frontiers
of the current trend. Differences in defining school gardening priorities were identified,
pointing out the variety of functional domains of school gardening activities developed
during the century. Currently, school gardening is characterized by its role in improving
students’ learning and achievements, environmental attitudes, health and food behaviours,
intrapersonal skills and emotional wellbeing, and social bonds. Also, as the term “school
gardening” itself refers to a specific place-based setting, its spatial domain was inspected
and redefined according to the variety of current garden-based learning practices.

The review allowed to define school gardening as a school-run and community-supported
tool for student engagement with school curriculum, civic activism, healthy lifestyle,
and development of intrapersonal and social skills through experiential, experimental,
transdisciplinary, collaborative, and self-directed learning.

Keywords: Elementary schools, garden-based learning, learning spaces, school gardening, stu-
dent engagement.

Introduction

School gardening initiatives and programmes have been in focus of
international research communities during the last three decades. The most
intensive research work is done by the U.S. research institutes thanks to a
well-developed school garden network and infrastructure that is overtaken
from Europeans and rooted back in the last decade of the 19" century. The
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first decade of the 20" century has been significant for the rise of children
agricultural activities in rural schools and research on them. Interestingly,
the American literature refers to the positive influence of European school
gardening practices, especially Austro-Hungarian, Prussian, French, south-
ern- and central-Russian, and Swedish, as examples to follow (Clapp, 1898;
Miller, 1904). Pointing out progressive and highly beneficial European
school gardening initiatives, Miller (1904) has expressed that “when the
importance of school gardens as a factor in the training of children is
considered, and their efficiency has been so thoroughly demonstrated by
European countries, it seems almost incredible that their establishment in
the United States should have been so long delayed”.

Within a century, the situation has changed to completely opposite.
School gardening in the U.S. has large state support for implementation,
covering school garden’ setup, preparing teaching staff, aligning garden-
ing activities to each state’s education standards and establishing a food
curriculum for the school system (Passy, 2014) and research, while school
gardening for educational purposes in European countries is highly frag-
mented, with several exceptions in UK, Denmark, Sweden, Slovenia. Also,
the purpose of school gardening has changed with the time and socio-eco-
nomic conditions in Europe and U.S. Developed from the pedagogic trend
towards teaching science through nature-based inquiry in the second half
of the 19% century (Rockwell, 2020), now school gardening is recognized
as a pedagogical tool for multi-purpose learning.

Despite more than a century-long research of educational activities in
gardens, there is no commonly accepted term and definition of garden-
ing activities for learning purposes. The terms used most often in rela-
tion to pedagogy are school gardening (Passy, 2014; Baker et al., 2015),
garden-based learning (Ruiz-Gallardo et al., 2013), children’s gardening
(Lekies, Sheavly, 2007), kitchen garden programmes (Wallace, 2019;
Block et al., 2011) and garden-based education (Murakami et al., 2018;
Kim et al., 2020). School gardening seems to be the most appropriate term
to use in further explorations, based on the explicit experience of American
practitioners and researchers of school gardening.

Although there are plenty of researches explaining gardening effects on
children in education during the last decades, none of them really defines
what school gardening really is. As Johnson (2012) has pointed out, there is
little recent research into the theoretical basis for gardening and the capac-
ity of schools to incorporate such. Since then little has changed. On the one
hand, the concept has been explicitly described in the scientific literature
at the beginning of the 20" century. On the other hand, new pedagogical
methods and concepts have been developed and new models and roles of
school gardening have been discovered. Additionally, researches conducted
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in distinct countries and settings allow concluding on the variety of school
gardening practices, settings and collaborative models. The objective of the
review is to define the school gardening concept and review its current
spatial and functional domains.

Methodology

Electronic search and snowball sampling methods have determined
the results of this review of scientific literature and documents. Mainly
Taylor & Francis Online database (with several exceptions found through
Researchgate and Google search) was facilitated to research the topic,
using the key words such as ‘school gardening’, ‘urban garden’, ‘commu-
nity garden’, ‘kitchen garden’, ‘garden’, and others. In total, more than 60
scientific articles and pedagogy-related literature in English and Russian
were reviewed to select 45 for further exploration. The selection was deter-
mined by the content explaining particular gains from practicing garden-
ing for educational purposes. Mainly the articles of the last decade were
reviewed with some exceptions of earlier articles explaining the origins of
the school gardening concept and scientifically well-recognized authors.
The majority of reviewed articles were based on quasi-experimental, mixed
research designs or scoping reviews from U.S., Europe, Asia, and Australia.
Reviewed scientific articles had diverse purposes, from measuring school
gardening programmes to assessing specific influences of school gardening
activities on nutrition habits or self-perception of students. This specific
study has applied gathered knowledge to determine the main components
of school gardening definition to be applied in further research actions.

Results

If at the beginning of the school gardening movement in Europe and
consequently in the U.S. the emphasis was put on rural schools equip-
ping them with gardening tools for maintaining by children, the World
War I has demonstrated that gardens can be set in the urban environments
specifically for food production purposes (by both children and adults).
Since then, plenty of research has been conducted in the area of urban
wellbeing, where the urban garden is viewed as a centre for community
interaction, healthy lifestyle promotion, ecology, and recreation (Bell et al.,
2016; Ernwein, 2014). During the last decades, in school settings effects
of gardening practices are mainly researched in the scope of food behav-
iours and science knowledge improvement (Cairns, 2017; Kim et al., 2020;
Wells et al., 2015; Skelton et al., 2020; Blair, 2009) as the major reason
for implementing school gardening. However, the potential of gardening
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programmes is much broader, as the latest qualitative studies have dis-
covered gardening activities being a powerful tool for initiating an inter-
est and motivation, developing transversal skills and developing agency of
the learners (Murakami et al., 2018; Holmes et al., 2020; Christodoulou,
Korfiatis, 2019; Barnick, 2014). It makes the concept of school gardening
perceived differently than a century ago.

At the beginning of the school gardening movement in the U.S., the
American research community defined the school garden as “a place where
children are taught to care for flowers and/or vegetables, by one who can,
while teaching the life history of the plants, and of their friends and ene-
mies, instil [sic] in the children a love for outdoor work and such knowl-
edge of natural forces and their laws as shall develop character and effi-
ciency” (Greene, 1910). Moreover, as stated by Schwab and Mann (1879)
even prior the first school garden establishment in the U.S., the school
garden is a “place where children are happiest” as they are not locked
in a school classroom or home while doing the homework for the school.
Miller (1904) have pointed out that school garden serves two types of
children - those who live in urban settings and have little opportunities
to interact with “the things of the country” and those who live in rural
settings but are still ignorant to nature they are in contact with. School
gardening in the pedagogy of that time was mainly driven by the need to
familiarize children with nature and labour, cultivating skills that can be
used for the rest of their lives. Later on, it turned to be highly practical,
when the central purpose of school gardening was food production for the
support of civilians and armed forces during the World Wars. United States
School Garden Army was designed by the Federal Bureau of Education dur-
ing World War I, calling for “A garden for every child. Every child in a gar-
den” (United States Department of Agriculture Poster Collection, 1914).

Nowadays Food and Agriculture Organization of the United Nations
(2004) defines school gardens as “cultivated areas around or near to pri-
mary and/or secondary schools, which can be used mainly for learning
purposes but could also generate some food and income for the school.”
According to Bice and others (2017), school garden can be classified as
a type of community gardens (along with Leisure gardens and Private (or
Entrepreneurial) gardens) and defined as “community gardens, owned
and run by schools or educational facilities, are most often found directly
onsite and are paired with varieties of classroom instruction that expand
traditional learning spaces to promote not only academic success but also
fruit and vegetable consumption, physical activity, and the development of
social and leadership skills” (Bice et al., 2017). At the same time, regard-
less of long history of gardening practices in education, California School
Garden Network (2006) calls school garden “a living laboratory” and “an



B. Lavrinovi¢a. School Gardening: What is Current Trend about? 647

innovative teaching tool and strategy” enabling engagement of students
through incorporating hands-on activities in a diversity of interdiscipli-
nary, standards-based lessons, dynamic environment observation, discov-
eries, experimentations, nurturing and learning science, practical horticul-
tural and life skills. Verification was done by comparing the data to the
garden-based practices in another scientific culture, Russia. Galkina and
Ishkova (2014) similarly define school garden as a basis for experimental
work that takes a significant role in the study of living nature by students,
develops cognitive interest and creativity in conducting experimental and
natural science research. Moreover, with a strong emphasis on developing
practical labour and research skills of students, school gardening is called
“a required open-air laboratory” for familiarizing students with various
species of plants, biodiversity, growing techniques (Smirnova, 2013).

There are two elements of the term that have to be analysed — “school”
and “gardening” revealing the spatial and functional meaning.

Spatial domain

According to Collins dictionary (2020), “school” - is “a place where
children are educated” describing the location of the action. One of the
distinguishing elements of school gardening is the outdoor environment
and access to nature, providing an opportunity to relax and support cogni-
tive functions (Chang et al., 2016). However, it is important to note that
outdoor school-by-setting is not strictly determining criteria for defining
school gardening, as innovative practices include various in-class, lab- or
farm-based activities too as part of the formal educational curriculum.
For instance, gardening programmes can include systems of hydroponics
and aquaponics that can be maintained indoors (Schneller et al., 2015) or
animal and plant farms located on a distance from school (Malberg Dyg,
Wistoft, 2018).

Also, spatial meaning can be characterized by target groups of gar-
den-based activities. The research activities around school gardening are
mainly focused on students and their teachers engaged in gardening activ-
ities, however the presence of larger stakeholder groups need to be admit-
ted: teachers, students, support staff, parents, school principals, volunteers,
specialist staff, etc. The research practice of the last century confirms
that school gardening is not equally implemented (and consequently —
researched) in relation to all age groups of learners. The majority of scien-
tific authors reflect the effects of gardening activities on elementary school
students (Christodoulou, Korfiatis, 2019; Sarti et al., 2017, Wells et al.,
2015, Swank, Shin, 2015; Blair, 2009), as elementary school grades are
recognized as a time of special significance in the development of interest
(disinterests) in science (Klemmer et al., 2005). Kindergarten-age children
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in pre-schooling settings are the second most popular object of the research
(Baker, Waliczek & Zajicek, 2015). Less gardening effects are measured in
relation to adolescents in high schools, however, the social, emotional and
academic effects of gardening on at-risk-adolescents is also one of the focus
areas of research (Wang et al., 2004; Ruiz-Gallardo et al., 2013). Another
direction in school gardening research focuses specifically on teachers and
their abilities to deliver garden-based curriculums, as well as involvement
of other stakeholder groups (e. g. parents, school principals, local entrepre-
neurs, etc.

There are various school gardening implementation models that include
different parties supporting teachers and learners. For instance, in the U.S.,
where school gardening solutions have been national programme-driven
for more than a decade (Passy, 2014), school gardens are mainly attached
to each particular school, being an object of pride, the reason for improved
sense of belonging and ownership of a space. In Russia, school gardens are
defined as a part of school territory, as it allows to save time for efficient
outdoor experimentation and hands-on learning (Galkina, Ishkova, 2014).
In general schools with own gardens are capable of gathering own com-
munity of stakeholders, providing the space for intergenerational learning,
community events, involving volunteers (parents, grandparents), fundrais-
ing, attracting local entrepreneurs, etc. (Passy, 2014; Block et al., 2011,
Holmes et al., 2020). In Denmark, where the school gardening concept is
still new, school gardens are mainly located on farms, nature centres and
other out-of-school settings (Malberg Dyg, Wistoft, 2018), demonstrating
a project-based approach and adequate management of gardening and
environmental programmes in urban and rural schools. In result, urban
children have equal access to the natural environment and larger social
actors’ group (farmers, NGOs) is involved in educational content imple-
mentation. In such cases school is still considered as an agent of garden-
ing-based activities, mainly educational.

Functional domains

The second part of the term — “gardening” — describes specific context
and functional meaning of “school gardening”. According to Collins diction-
ary (2020), gardening is defined as “planning and cultivation of a garden”
(in British English), which clearly characterizes gardening as a place-based
activity. In pedagogical studies, gardening is viewed broader in a context of
knowledge and skills development.

Learning and science achievement. The most common reason for
launching the gardening programme in the school is a necessity or will
to improve interest and academic performance, particularly in the area of
science (Blair, 2009, Block et al., 2011). The need is based on UNESCO’s
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(2015) definition of science as critical in reaching Sustainable Development
Goals and experts’ concern about inadequate interest in science, technology,
engineering, and math (STEM) careers among children and young people.
Although the lack of interest is often associated with the complexity of the
studied areas, achievement difficulties and learners’ disconnectedness from
nature; primary low interest relies on the lack of curiosity, enjoyment and
following participation in scientific activities of respective areas (Dabney
et al., 2011).

Hands-on, experiential and interdisciplinary approaches of school gar-
dening programmes make learning relevant, practical and exciting for chil-
dren, consequently contributing to the engagement of learners with less
academic aptitude and better understanding of learning purpose (Passy,
2014; Malberg Dyg, 2015; Klemmer et al., 2005; Skinner, Chi, 2011).
Moreover, science-related topics can include various other disciplines, such
as language studies, mathematics, entrepreneurship and economics, health
and hygiene, geography, and many more, designing a clear understanding
of the possible application of knowledge. According to Block and others
(2011), such experiential learning practices are particularly useful for “kids
who don’t shine in academia”. The workflow of school gardening activi-
ties allows for immediate reflection on what has been learned, what skills
are mastered and how this relates to other subjects in school (Block et al.,
2011, Malberg Dyg, 2015).

Environmental awareness. According to Wallace (2019), building
knowledge and understanding of the environment is the basis for build-
ing connection and empathy with living things and developing deeper
understanding (or eco-literacy). These connections can be only made when
observing and interacting with nature, therefore outdoor activities and
observations are critical for empathetic behaviours development. According
to Ohly and colleagues (2016), the facilitation of deeper understanding and
appreciation of natural world in childhood develops broader perceptions
of wellbeing and environmental responsibility in adulthood. These findings
have led to the understanding that the use of school gardens as learning
spaces in elementary schools can provide a conduit for reconnecting chil-
dren to nature, offering hope for more eco-literate citizens and a sustaina-
ble future.

Health and food behaviours. One of the most important functional
meanings of school gardening is learning about healthy nutrition, espe-
cially in relation to children from families with low socioeconomic status
and poor fresh food eating habits (Sarti et al., 2017). It is considered that
food growing and preparation skills acquired through hands-on garden-
ing activities allow developing healthy and sustainable living in further
life (Malberg Dyg, 2015), however, longer observations are necessary to
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depict the evidence of healthier living. From what is known from short-
term research on student behaviours, it is noted, that school gardening
activities positively enhance children to try new food - fruits and vegeta-
bles — the results of purposeful efforts in a garden — thanks to gardening
routine, increased autonomy, agency, and decision-making (Ohly et al.,
2016; Sarti et al., 2017). In his “I Eat the Vegetables because I Have Grown
them with My Own Hands: Children’s Perspectives on School Gardening
and Vegetable Consumption” Sarti and colleagues (2017) reports more veg-
etables being eaten by Dutch children participating in the gardening pro-
gramme. Moreover, gardening activities are closely linked to environmen-
tal behaviours, as they promote an understanding of the value of food and
its relation to waste management problems (Sarti et al., 2017; Block et al.,
2011). Other health-related issues practiced through purposeful school
gardening activities are physical activity (Bice et al., 2017) and hygiene,
which are parts of the modern school curriculum.

Intrapersonal skills and emotional wellbeing. Valuing the way how
students learn over what should be learned (Johnson, 2012), researchers
of school gardening programs have explored positive impacts on children’s
life-skills and transferable knowledge. Cultivating, observing, and cooking
plants develops scientific curiosity, inquiry, perseverance, critical thinking,
problem-solving skills, respect for evidence, teamwork, respect for order,
and other characteristics and skills relevant for scientific attitudes and life-
long learning (Kim et al., 2020; Holmes et al., 2020). These skills are taught
through the routine that promotes questioning, examining, reasoning, prov-
ing, and making judgements about concrete experiences. Nature-nurturing
activities turn to be a perfect environment for student-led learning (incl.
learning from mistakes) and developing own experience. The develop-
ment of intrapersonal skills is determined by the agency of the learner,
which also allows development of creativity, abstract thinking, risk-tak-
ing, confidence, self-esteem, pride, responsibility, and sense of ownership
(Miller, 2007; Block et al., 2011). Ruiz-Gallardo and colleagues (2013) in
his research on disruptive and low-performance secondary school children
has concluded that garden-based learning reduces disruptive episodes and
improves academic performance by making students feel responsible for
something “meaningful” (not just completing “random tasks”), achieving
tangible personal results, being proud of own work, feeling self-perception
and self-esteem. It is worth mentioning that school gardening experiences,
supported by teachers, parents, and peers, have a high potential to posi-
tively influence the interpersonal growth, health, and emotional wellbeing
of learners (Malberg Dyg, Wistoft, 2018; Ohly et al., 2016).

Interpersonal relationships and behavioural patterns within
a group. According to Johnson (2012), students’ garden-based activities
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have civic and global dimensions among others. The beliefs and values of
students are challenged through social interactions when gardening with
their peers and stakeholders. Gardening activities develop a healthy envi-
ronment within a class and promotes the development of interpersonal
skills, such as cooperation, teamwork, leadership, conflict management,
communicating desires, needs, ideas to others, sharing and negotiating,
interacting and collaborating with adults and peers, making democratic
decisions, organizing the setting and workload (Miller, 2007; Johnson,
2012; Holmes et al., 2020). Gardening as a goal-oriented activity carried
out in a team helps to overcome social boundaries and elitism associated
with traditional academic structures (Ohly et al., 2016), as well as empower
more trustful relations among students, teachers, and family members
engaged in intergenerational garden-based learning. Lifelong learning is
empowered through learning from each other and sharing experiences
and knowledge. In schools with ethnic and linguistic minorities, garden-
ing provides additional social interaction opportunities for oral language
skill development (Block et al., 2011) in a less stressful atmosphere than in
a formal classroom. Through the implementation of planting and cooking
activities in multicultural groups, cultural awareness and cohesion of learn-
ers are positively influenced (Ohly et al., 2016), especially in groups where
interpersonal relations are not well managed.

Discussion

It has become clear, that garden in a school is no more just a setting
for learning new knowledge - it is a functional tool and a set of actions to
respond to a broader spectrum of challenges, therefore can be implemented
in a transdisciplinary manner. For instance, one of the stages for urban
and school gardening development is based on the social, economic and
political crisis in the 1970s, when “green activism” rediscovered agricul-
tural activities (especially in cities) as a tool for sustainable living (Bell
et al., 2016). Since then, environmental awareness is one of the functional
domains for teaching and learning at school gardens, however not the
only one. Other functional domains describing effects on school-aged chil-
dren are learning and particularly science achievement, health and food
behaviour, intrapersonal skills and emotional wellbeing, and interpersonal
relationships.

The spatial domain, in turn, needs to be redefined due to technological
advancements and social innovation, as the traditional view on gardening
activities has been complemented by a variety of approaches, incl. indoor
and outdoor schoolyard gardens, and distant stakeholder-designed commu-
nity spaces (Schneller et al., 2015; Malberg Dyg, Wistoft, 2018). Variety,
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in turn, is defined by climate, financial opportunities, and the capacity of
teachers to undertake practical activities in a garden, especially among
younger staff (Passy, 2014; Ohly et al., 2016). Also, approaches differ by
the level of activity connectedness to the science and agency given to stu-
dents by teachers and external educators, such as gardeners, chefs, nature
guides, beekeepers, etc. (Malberg Dyg, 2015).

In the school, gardening can be integrated with the wider curriculum
than just science- or environment-focused subject areas. The ideas of inter-
disciplinary and transdisciplinary learning have special significance within
the context of overloaded curriculums. Hands-on, experiential, inquiry- and
project-based gardening activities can be used for learning several themes
at once, launching STEM area research with physical activities, literature,
arts, history, information and communication (ICT) application, civic edu-
cation, entrepreneurship, economics, history, culture, and even career
guidance sessions. For instance, planting vegetables can include: plant-
ing, maintaining, and harvesting (horticulture) activities (biology, house-
keeping, chemistry), knowledge about the soil and irrigation (geography,
physics), construction of planting beds (mathematics, physics, economics),
decorating school area (design, arts), presenting results of the gardening
projects, copywriting and marketing for school website (ICT, literature),
fundraising (entrepreneurship), planning tools and materials (entrepreneur-
ship/ management), distributing tasks and sharing different roles (career
planning), cooking meals and sharing with parents (community building,
housekeeping, chemistry), waste management and circular economy knowl-
edge (geography, biology), doing physical exercises outdoors (sports),
researching the history of species and localities (history, geography) and
many more. At the same time, these activities can be done in a highly
social atmosphere (group work, experience exchange), by applying student
agency and peer-learning, supported by teachers and/or other educators.

It is necessary to admit, that the research on school gardening is incom-
plete. One of the most common concerns expressed by the researchers is the
lack or insufficiency of quantitative evidence of school gardening’s positive
effects. So far, the knowledge is mainly based on qualitative and short-
term intervention studies. Surveys and tests are often applied in research
with the action and control groups, however, these do not always show
significant differences in relation to the perception of science/environmen-
tal studies, interest in gardening or study achievements. Long-term studies
with a large sample and consistent evaluation methodology are necessary
to assess strengths and limitations of school gardening programmes to be
implemented on a larger scale. So far school gardens are distributed une-
qually and often lack competencies as require proper preparation of staff,
therefore require social innovation to proceed.
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Conclusions

The majority of recent research on school gardening accessible in
English are conducted in the U.S. and do not define the term “school gar-
dening” itself, rather focusing on specific effects of garden-based activities
on elementary school students or teacher competence in school gardening.
This review has been focused on defining the school gardening concept and
reviewing its current spatial and functional domains.

Based on review articles, modern school garden can be recognized as
a functional tool rather than just a space for learning how to grow food and
generate income from it. Except for poorly developed territories, where
gardening primary serves as a tool for survival, school gardening can be
defined as school-run and community-supported tool for student engage-
ment with school curriculum, civic activism, healthy lifestyle and develop-
ment of intrapersonal and social skills through experiential, experimental,
transdisciplinary, collaborative and self-directed learning. School gardening
activities can be implemented in a variety of settings, incl. those indoors or
on a remote distance from the school territory.

Although the key stakeholders of garden-based learning still remain
elementary school children and their teachers, successful school gardening
programmes involves a much broader community, such as parents, public
authorities, local farmers, volunteers and others. This supports the defini-
tion of school garden as a type of community garden that expands tradi-
tional learning spaces to promote not only academic success but also other
abilities of students: eating habits, physical activity, development of social
and other transversal skills.
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