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Abstract: Schoolyard offers a unique opportunity to connect theoretical education

with practical experiences, yet its potential often remains untapped. The article aims
to analyse schoolyards from a perspective of sustainability, urbanism and their in-
tegration into natural science teaching, specifically into biology, geography, and
chemistry. It discusses the functional and environmental aspects of schoolyard de-
sign, which can contribute fo creating better conditions for outdoor education. The
article concludes with a case study of an innovative schoolyard, and a design of a
model schoolyard at the Faculty of Natural Sciences, Comenius University in Brati-
slava, demonstrating how outdoor spaces can be effectively utilised to enhance the
educational process.
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Introduction

The schoolyard is an important part science and environmental education

of the school with the potential to be
used not only for recreational and
sporting activities, but also as a val-
vable space for education and
learning. Despite its potential, in
practice schoolyards often remain
sparsely used, or seen primarily as
spaces for sports and play during
breaks (Martensson et al., 2014).

However, this approach does not
take into account the broader oppor-
tunities that schoolyards offer for

(Gorner et al,, 2019, Pasek et al.,
2022). Research highlights the im-
portance of outdoor learning, where
pupils gain hands-on experiences
that enrich ftraditional classroom
learning (Williams and Dixon, 201 3).
Furthemore, schoolyard design is an
issue that con also be viewed
through the lens of urbanism and
sustainability (van den Bogerd and
Maas, 2024; Pearlmutter et al,,
2017).
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The design of schoolyards should
reflect the principles of sustainability,
urbanism, and science education. A
well-designed schoolyard has the
potential to create appropriate con-
ditions for science inquiry and inves-
tigation that would not be feasible in
enclosed classrooms. In this ap-
proach, the schoolyard can serve as
a living classroom where pupils are
directly confronted with natural pro-
cesses and phenomena; and at the
same time be a green oasis in an
overheated urban jungle.

Methodology

A systematic literature search ap-
proach was used in our study to
identify key parameters that charac-
terize a high-quality schoolyard in
context of education, urban design,
and sustainability. Google Scholar,
Scopus, and Web of Science data-
bases were the primary data
sources.

We have limited the search to publi-
cations dating last fifteen years, fo-
cusing on works reflecting contempo-
rary approaches to the schoolyard
design and use. Each paper was
subjected to an analysis which exam-
ined the three main areas mentioned
above. The first area was the urban
and  spatial  characteristics  of
schoolyards, with an emphasis on
greenery, water features and practi-
cal design. The second area focused

on educational aspects, in particular
how a schoolyard can support the
teaching of science and inquiry, es-
pecially in biology, geography, and
chemistry. The third area focused on
sustainable solutions, analysing how
the schoolyard can contribute to the
sustainability of the school and its
surroundings, for example through
rainwater  retention,  biodiversity
support and carbon footprint reduc-
tion. However, it is important to clari-
fy that these three areas overlap in
many aspects and cannot be sepa-
rated from each other.

The resulting system of criteria serves
as a basis for defining the optimal
parameters of a schoolyard, which
should be taken into account in its
design and subsequent use. The iden-
tified parameters from these three
areas were subsequently compared
with existing examples of good
practice and synthesized into the
design of a model schoolyard in the
atrium of the Faculty of Science of
the University of Science in Bratisla-
va.

Results

As noted earlier, the literature on
schoolyard design can be divided
into three, overlapping categories:
urbanism, education, and sustainabil-
ity.

From an urbanism point of view,
schoolyards play an important role in
urban planning as they allow flexi-



ble use of outdoor spaces for educa-
tion, recreation, and socialisation.
Well-designed schoolyards provide
more opportunities for children to be
active and to interact with nature,
which may improve their physical
and psychological well-being (Wool-
ley and Lowe, 2013; Guardino et
al., 2019). Places to sit, spend time
and play are important too (Wool-
ley and Lowe, 2013; van den
Bogerd and Maas, 2024). Ample
natural features offer opportunities
for a variety of activities that en-
courages children's creativity and
physical activity, which is particularly
important in urban environments
where access to nature is limited
(Feille, 2019; Kmet' et al., 2024; van
den Bogerd and Maas, 2024). The
effective incorporation of green in-
frastructure may enhance the quality
of life of residents in school’s sur-
rounding. The city is a space that, by
its very nature, lacks not only biodi-
versity, but also infrastructure that
cools or retains water (Pearlmutter et
al., 2017). Therefore, schoolyards
should include solutions, such as un-
mown areas, rock gardens, plenty of
diverse shrubs and trees, water fea-

tures (e. g., a pond or rain garden),
birdhouses, or insect "hotels" (Onat
and Yirmibesoglu, 2023; Almers et
al., 2020; Askerlund et al., 2022).

The schoolyard should be de-
signed as a sustainable and inclusive
space that can be used not only by
pupils but also by the community.
Projects that foster connections be-
tween schoolyards and the communi-
ty increase the inclusive participation
of pupils and the community in the
care of these places (Breunig, 2017;
Cramer and Tichenor, 2023). Pupils
and educators should be directly
involved in schoolyard design (Onat
and Yirmibesoglu, 2023; Almers et
al,, 2020; Askerlund et al., 2022).
The availability of the schoolyard
directly influences the frequency of
outdoor learning, which contributes to
better educational outcomes and
overall pupil well-being (Henriksson,
2018; van den Bogerd and Maas,
2024).

Based on the literature, we have
summarized the most important
schoolyard quality criteria from an
urban design perspective, which can
be seen in Table 1.



Table

1: The most important criteria for schoolyards from an urbanism

perspective

No. Criterium Source
Feille (2019)
. Plenty of green infrastructure, cooling Pearlmutter et al. (2017)
) the space. Onat a Yirmibesoglu (2023)
van den Bogerd a Maas (2024)
5 Presence of water features (pond, rain | Onat a Yirmibesoglu (2023)
) garden) for cooling and water retention. | van den Bogerd a Maas (2024)
Feille (2019)
. L Pearlmutter et al. (2017)
Pre.sence of elel?venfls ‘supporhng biodi- Onat a Yirmibesoglu (2023)
3. versity and sustainability (unmown areas, ’
rockeries, diverse shrubs, trees). van den Bogerd a Maas (2024)
Almers et al. (2020)
Askerlund et al. (2022)
Woolley a Lowe (2013) Guardino
et al. (2019)
4 The presence of places to sit, spaces to | Onat a Yirmibesoglu (2023)
) spend time, play and learn. van den Bogerd a Maas (2024)
Henriksson (201 8)
Breunig (2017)
Onat a Yirmibesoglu (2023)
Involve students, educators and the com- | Breunig (2017)
5. munity in the design and use of the Cramer a Tichenor (2023)
schoolyard. Almers et al. (2020)
Askerlund et al. (2022)
o . . Henriksson (2018)
6. Accessibility and inclusivity. Onat a Yirmibesoglu (2023)

An educational schoolyard design
should include a variety of natural
and functional features. Natural fea-
tures such as trees, shrubs, model
ecosystems, and gardens provide
ideal conditions for science learning
where students can observe the life
cycles of plants, insects, birds, and

biodiversity. This type of environment

helps pupils gain hands-on experi-
ence about natural phenomena and
promotes environmental awareness
(Feille, 2019; Fagerstam and Blom,
2013). School gardens allow pupils
to take an active role in gardening,
developing skills related to sustaina-
ble lifestyles (Williams and Dixon,

2013; Cramer and Tichenor, 2023;



Salter, 2010). The presence of water
features, such as a pond or rain gar-
den, can be a valuable educational
element for learning about the water
cycle and the importance of water
resources to the environment (van
den Bogerd and Maas, 2024), as
well as a source of props for model-
based investigations of the chemical
and physical properties of water.
Space for outdoor learning activi-
ties should be carefully designed to
support both formal and informal
Outdoor
equipped with tables, benches and

learning. classrooms
interactive learning elements provide
a place where children can learn
different subjects in direct contact
with  nature  (Henriksson, 2018;

Breunig, 2017).

In addition to natural features, the
schoolyard should include model eco-
systems such as meadows, forests, or
wetlands. These elements provide
opportunities for children to learn
about relationships in nature and to
understand complex ecological pro-
cesses (Feille, 2019; Fagerstam and
Blom, 2013). In turn, landscape mod-
els and samples of rocks and miner-
als in the form of diverse stone paths
and areas covered with gravel or
sand, are suitable supplements for
geography lessons (d'Alessio, 2012;
Salter, 2010).

Based on the literature, we have
summarized the most important
schoolyard quality criteria from an
urban design perspective, which can
be seen in Table 2.

Table 2: The most important criteria for schoolyards from an education perspec-

tive
No. Criterium Source
Ecosystem and landscape models miming natu- | Feille (2019)
1. ral environments used for learning about na- F&égerstam a Blom (2013)
ture. d’Alessio (2012)
5 Multifunctional spaces for both formal and Henriksson (2018)
) informal education (benches, shelters, tables...) | Breunig (2017)
3 School gardens, mainly used during biology Williams a Dixon (2013)
) lessons. Cramer a Tichenor (2023)

Closely related to these areas is
sustainability.
Greenery in schoolyards not only

the category of

contributes to better air quality and
microclimate (Pearlmutter et al.,

2017), but also creates suitable con-
ditions for environmental education,
which can have positive impacts on
children's physical activity, behav-
iour, and attitudes towards nature



(Carrier, 2009; van den Bogerd and
Maas, 2024; Feille, 2019; Martens-
son et al.,, 2014). Therefore, projects
aimed at promoting schoolyard sus-
tainability often include rainwater
retaining, tree planting and the crea-
tion of biodiversity zones (Breunig,
2017; Guardino et al., 2019). Small-
scale landscaping and features in-
creasing biodiversity, such as hedge-
hog shelters, insect hotels and bird-
houses, are also important (Almers et
al,, 2020; Askerlund et al.,, 2022).

Permaculture implementation of a
school garden (Piner et al. 2013), or
the inclusion of other elements of
organic gardening, such as compost-
ing, can also increase sustainability
(Munoz Minet, 2023; Rocha Eloy et
al., 2018; Williams, 2014).

Based on the literature, we have
summarized the most important
schoolyard quality criteria from an
urban design perspective, which can
be seen in Table 3.

Table 3: The most important criteria for schoolyards from an education perspec-

tive
No. Criterium Source
Natural elements, especially plenty of greenery, | Feille (2019)
1. which provide places for organisms to live and | Mdartensson et al. (2014)
create a favourable microclimate. Pearlmutter et al. (2017)
Onat a Yirmibesoglu
5 Biodiversity features such as unmown areas, (B2r(e)3riz; (2017)
rockeries, bird boxes and insect hotels.
Guardino et al. (2019)
Askerlund et al. (2022)
Water features used for capturing rainwater and | Pearlmutter et al. (2017)
3. cooling the environment, such as ponds and rain | Onat a Yirmibesoglu
gardens. (2023)
Piner et al. (2013)
4 Elements of organic farming, such as permacul- | Munoz Minet (2023)
) ture or composting. Rocha Eloy et al. (2018)
Williams (2014)

Using the schoolyard quality crite-
ria system that we have summarized
in Tables 1, 2, and 3, we can select
a schoolyard that is well-designed in
terms of urban design, education,

and sustainability. An example is the
schoolyard of the Primary School in
Leopoldov (ZS Leopoldov, 2020).
The local primary school is transform-
ing its schoolyard into an educational



and recreational space as part of
the Priroda v zdhrade — Zd&hrada v
prirode project. The project, which
focuses on the revitalisation of two
outdoor plots, brings innovative ap-
proaches to teaching and learning
through direct contact with nature.
The first plot, located next to the
main road, is designed to create a
nature classroom with educational
elements focused on nature, while the
second, located between the school
building and the cafeteria, provides
space for games and other informal
activities. This project allows pupils to
learn about the laws of nature and
to test the theoretical knowledge
acquired in the classroom in a real
outdoor environment.

The architects of the project are
Ing.
Ing. Marianna Holusovd RoOzickové.

arch. Dana Vdéclavikovd and

They designed the schoolyard to
promote learning, physical activity,
and relaxation in nature. The garden
is divided into zones inspired by the
natural ecosystem. Educational ele-
ments include a small geopark, a
composter, and various sensory and
motor features. The project also in-
cludes biodiversity enhancing fea-
tures such as insect hotels.

We utilised the presented system
of criteria for assessing the quality of
the schoolyard to propose modifica-
tions of the atrium of block CH2 of
the Faculty of Science of the Comeni-
us University in Bratislava so that this
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space could be used in undergradu-
ate and postgraduate education of
science teachers (Map 1). The aim is
to create a space that will become
an inspiration for teachers in the de-
sign of their future schoolyards.

The the
preservation of all existing trees and

design provides for
shrubs, which are quite diverse in
species: there are Austrian pines
(marked 419-422, 426, 429, 431-
434, 440-444, 447, 448 in the
map), walnuts (438), apricots (436,
437), willow (439), wild cherry
(449), Japanese kerria (445), and
laurel (423). The design proposal is
complemented by additional green-
ery, notably a large unmown mead-
ow in the centre of the space (E),
where native plant species will be
planted, a new area of native shrubs
(G) and a rockery (F). These fea-
tures, together with the bird boxes in
the trees and insect hotels (K) will
provide an increase in biodiversity.
The main water feature will be a
garden pond (D), directly linked to
both the meadow and the scrub,
which will thus allow different habi-
tats to form, depending on proximity
to the water. The courtyard includes
shelters (C, 1), which will house land-
scape models or seating areas.

To meet the requirement of stu-
dent and educator involvement in the
design and inclusivity of the space,
we also plan to organise workshops
and other activities to make the atri-
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um a more community-based and
accessible space. The aforemen-
tioned shelters will provide space for
both formal and informal learning.
The natural features will provide
ample props for exploration and
investigation, and the design includes
a school garden (H) using an organic

gardening methods where we plan
to engage students. The garden also
includes a composter (A). A land-
scape model for teaching geography
will be housed in a shelter (C), and
the design also includes a weather
station (B) and a geopark with vari-
ous geological features (J).

Map 1: Design proposal for the atrium of the pavilion CH2 of the Faculty of

Science of the Comenius University in Bratislava.

Map legend

® trees

- shrubs

—— buildings, pavement



Conclusion

For teachers, the schoolyard is a
valuable but often underused space
that has the potential to greatly en-
rich the educational process. Based
on our findings, we can conclude that
a well-designed schoolyard can
serve not only as a place for play
and sport, but also as a space where
science subjects can be taught. The
schoolyard offers many opportunities
for experiential learning for teachers
trying to link theory and practice,
including in subjects such as biology,
geography, or chemistry.

Natural features such as trees,
gardens and water bodies provide
pupils with the opportunity to ex-
plore natural processes on-site.
Teachers can use these elements to
experiment, observation and direct
interactions with the living environ-
ment, which helps to deepen under-
standing of the science curriculum.
This approach also promotes envi-
ronmental and ethical education and
develops pupils' responsibility for the
environment, which is particularly
important today.

From an urban planning point of
view, the schoolyard is a space that
can contribute to improving not only
the quality of life of the pupils, but
also of the wider community. Teach-
ers can benefit from the fact that
schoolyards are designed to promote

outdoor learning, which leads to bet-
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ter pupil outcomes, increased motiva-
tion, and a more positive attitude
towards learning. In addition, linking
the schoolyard to the local communi-
ty, provides an opportunity to devel-
op the school as an important social
hub.
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