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Abstract: The much-needed interest in promoting a healthy lifestyle among school-age students has
found a context for development: school gardens. There are numerous studies where using gardens
as a teaching–learning context also improves students’ performance in the experimental sciences. In
this study, we proposed another interest that sets it apart and adds motivation: combining curricular
mathematics with experimental science content in this context. The search for possible studies in
the scientific literature has gave rise to the review presented herein. From this review, we obtained
21 studies, from which we extracted a series of categories: whether research was undertaken and
with which tools; which curricular contents were covered and the impact produced; the ages of
the participants and duration of the project; and, finally, whether the garden was cultivated. The
main conclusion of this search was the lack of a clear line of research linking school gardens, the
experimental sciences, and mathematics, in addition to the scant presence of studies framed in
this context. For that reason, we send a call to action to the scientific community encouraging the
interdisciplinarity of the two aforementioned subjects within the context of school gardens.

Keywords: experimental sciences; environmental education; mathematics; interdisciplinarity; re-
search on scientific literature; bibliographical review

1. Introduction

Since the late 20th and early 21st centuries, society has shown more awareness of
nutrition and health. Some of this concern is due to the fact that rates of obesity and
overweightness in childhood and adolescence in the USA are situated at 34% [1,2] and, to a
lesser extent, at 26% in Spain [3]. Added to this reality is the circumstance that younger
people are increasingly adopting a sedentary and inactive lifestyle, disconnected from the
natural world [4,5].

In relation to nutrition, natural surroundings such as school gardens can be used
to encourage healthy eating habits [6,7]. In their study, Berezowitz et al. [8] observed a
favourable impact on fruit and vegetable consumption at schools where students worked
in a school garden. The gardens and kitchens at some schools were considered living,
interactive classrooms where working on food education, fresh foods, and a food-based
curriculum offered numerous educational connections [9].

In relation to a sedentary lifestyle, disconnected from nature, Louv [4] coined the
term nature deficit disorder after researching the negative effects on the emotional and
physical health of children and adults when away from natural surroundings. This author
co-founded the Children and Nature Network to respond to the need for exposure to
outdoor spaces where children could play and experience nature. Along these lines, the
environmental education-based schools like the natural preschool and forest kindergartens,
which first appeared in the USA and Europe in the second half of the 20th century, are
growing in number in several countries, including Scandinavia and Switzerland [10]. In
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this trend of naturalising learning spaces, the school garden provides a direct and regular
experience of nature in urban settings, enabling the development of a positive relationship
and of attitudes of care and respect for nature [11].

Creating a school garden leads to garden-based learning, which, according to Desmond
et al. [12], encompasses ‘programmes, activities and projects in which the garden is the
foundation for integrated learning, in and across disciplines, through active, engaging,
real-world experiences’ [12] (p. 7). Eugenio-Gozalbo et al. [13] translated the English term,
garden, as ‘huerto’. In teaching materials in Spanish, it is usually translated as ‘jardín’,
which also means ‘huerto’, the place where vegetables are grown. In the UK, the term
‘jardín’ is associated with growing species of trees, bushes, and ornamental herbaceous
borders (mainly flowering plants) often near a pond (with associated fauna). The term
‘huerto’, however, is an area dedicated to growing edible vegetables (including Solanaceae,
Cucurbitaceae, and Cruciferae), where composters and vermicomposters are present.

According to Williams’s review [9], in Garden-based learning, the local particularities
of gardens offer a broad diversity of designs and differentiating characteristics. These
nuances are down to different types of climate, growing season, available resources, and
intervention of elements outside the school, among others. This wide range of possible
combinations has meant that this type of learning lacks a more uniform and explicitly
unifying pedagogical theory. We can say that garden-based learning rests on the princi-
ples of various educational theories, such as experiential [14–16], environmental [17–19],
holistic [18,19], outdoor [20–22], and place-based education [23–25]. This wealth of theories
and lack of concrete detail for garden-based learning have given rise to the theorisation
of seven pedagogical principles: location-based food growing, encouraging curiosity and
amazement, discovering rhythm and scale, valuing biocultural diversity and practical
experience, promoting interconnection, and awakening the senses [25].

It is important to emphasise that the use of school gardens benefits the school com-
munity, which becomes more creative, more pacific, more physically active, and more
aware of healthy eating [26]. We also highlight the cognitive benefits for children. Several
studies show improvements in academic results related to the curriculum/specific subjects
like the sciences, arts, language, mathematics, and social studies, among others. After a
review of the impact of garden use on academic results, Williams and Dixon [11] found that
garden-based learning led to better academic performance, mainly in scientific subjects.

These positive effects in academic performance are related to studies that show that
outdoor environments can enhance contextualisation in lessons in experimental science
in primary education without affecting pupils’ performance [27–29]. In mathematics,
experiences outside the classroom help children to connect the subject with the world
around them [30]. The possibility of teaching this subject outside the classroom offers a
different environment that enables teachers to contextualise certain concepts [31]. These
situations developed outside the classroom are infinite and different from each other. They
can therefore be described as a process of renewal. Studies in outdoor learning have
shown benefits for all the educational community [21]. Numerous studies show that
learning environments could positively influence knowledge [27], attitude [32,33], interest,
or motivation to learn [34].

If we revisit the definition of garden-based learning, the description of ‘learning
integrated in and across disciplines’ enables us to use the school garden to improve aca-
demic performance in mathematics and the experimental sciences from an interdisciplinary
approach. The term interdisciplinarity refers to the relationship between two or more
disciplines that seek a greater understanding of reality to enhance the contributions of
each of the disciplines involved. Motta [35] (p. 2) defined it as a dialogue, a reciprocal
relationship, an interpenetration between disciplines around the same object, situation, or
phenomenon. This synergy between the experimental sciences and mathematics aims to
create an atmosphere of study of meanings and situations that are significant for pupils.
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One of the strategies used by teachers during the mathematics learning process is to
bring pupils closer to a reality in which the mathematical structures being studied will
appear. To that end, one possibility is to turn to other sciences that use mathematics [36].
For several years, the international mathematics community has been interested in broad
sectors of society learning the benefit of a culture that integrates experimental science and
mathematics [36]. This integration of both areas of knowledge could facilitate an under-
standing of mathematics and the experimental sciences by using the interdisciplinarity
between them as a methodological strategy in a school-garden context.

Despite the numerous reviews in recent years about the benefits of garden-based learn-
ing outlined above, we believe in the need to review the academic effects on mathematics
and the experimental sciences when the approach is interdisciplinary. Considering the
above, the objective of this work was to discover and analyse studies on garden-based
learning in the experimental sciences and mathematics, in pupils between the ages of three
and twelve years, both in Spain and in other countries, based on a systematic review of
documents published in databases of scientific interest in education.

2. Materials and Methods
2.1. Search Strategies

This descriptive review was undertaken in the main databases with an international
scientific acknowledgement in education: Web of Science (WoS), Scopus-Elsevier (Scopus),
and Education Resources Information Center (ERIC) [37]. The review was quantitative
(number of works found using keywords) and qualitative (a more detailed analysis of the
contributions of each study in our objectives). In the first quarter of 2020, we searched
publications containing subject matter relating to mathematics and the school garden in
school stages known in Spain as early years (0–6 years) and primary education (7–12 years).
Although we used the Spanish education system as our reference, our objective of interna-
tional analysis led us to limit this information to years, since in other educational systems
the stages cover different time periods. Deciding on the keywords led us to consider several,
which we linked to Boolean operators with ‘and’. They were garden and math, for the part
concerning school garden and mathematics, and kinder, primary, and elementary for the
part concerning the educational stages considered. We made all possible combinations to
achieve a comprehensive sweep.

2.2. Inclusion and Exclusion Criteria

Inclusion and exclusion criteria made it possible to reject information that does not
coincide with the aim of our work. The languages chosen for the studies included in the
search were Spanish and English. We also considered shortening the interval or range of
years (the last 20 years) for which to search. However, we eventually discarded this idea
because practically all the publications found were located within the time range and, again,
we did not want to reject any that might be important for this purpose. The documents
sought were books, book chapters, and articles. These details were thus entered into the
filter of the corresponding browsers. Finally, our intention was not to consider texts that
had nothing to do with educational subjects. However, it was not necessary because the
etymology of the keywords chosen was always linked to education.

In the screening phase (Figure 1), we used exclusion criteria such as age range. Some
articles were focused only on students over 12 years old and we were interested in primary
education. Another criterion was that the contents of mathematics and science should
appear in the article. Some studies focus on environmental attitudes but not on the study of
the contents of mathematics and science, so we excluded these publications. Finally, other
publications were social proposals that we were not interested in for this study.
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2.3. Review Procedure

Initially, we carried out independent searches in the three databases considered and
all obtained the same results in each one. We named this initial phase of the review as the
identification of texts for consideration, the number obtained being 76. We reviewed the
bibliography considered in the chosen articles (which is known as the snowball method)
and extended it to encompass 12 new publications for review. Of this number (88), once the
duplicates were eliminated, the number of studies to be evaluated was 33. In the following
phase, which we call screening, in which the exclusion criteria were applied, the number
was reduced to 21. Next, in the suitability phase, we analysed the 21 studies in detail. None
were discarded since all met the objectives of our review. Therefore, in the final inclusion
phase, 21 articles were considered (Figure 1).

2.4. Categories Analysed

Analysis of the 21 studies in the inclusion phase was organised according to the
following categories: research method, research instruments used, curricular content
(special attention if content was from mathematics or the experimental sciences), age of
participants, impact in educational and social spheres, duration of the project, if the study
included whether the school garden had been cultivated or not, and if the production
had been used. Table 1 provides a summary of these categories, which are explained in
Sections 3.1–3.7.
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Table 1. Descriptive categories of publications on education in mathematics and the experimental sciences in the school garden.

Authors
Experience

(0) or
Research (1)

Research
Method Instrument Curricular

Content Ages (Years) Impact
Project

Duration
(Months)

Agriculture Use of
Harvest

Hinnant [38] 0 Mathematics
(M) 6–7 None None specified No No

Meyer et al. [39] 0 Experimental
sciences (ES) 3–12 Improves interest in ES 3 Yes No

Waliczck et al. [40] 1 Qualitative
Interviews

analysed with
QSR NUD*IST

M and ES 8–10 Improves attitudes to M
and ES None specified Yes No

Klemmer et al. [41] 1 Quantitative TEKS 1 ES 8–10 Improves experimental
environment None specified Yes None

specified

Pigg et al. [42] 1 Quantitative
TAKS 2

questionnaire is
analysed with R

M and ES 8–11

In 3rd and 4th years
everything improves
except M. In 5th year

complete with a
traditional class

12 No No

Miller [43] 1 Qualitative

Interviews and
analysis of
materials

compiled by
schoolteachers

ES 3–6
Improves children’s

attitudes toward ecology
in the school garden

6 Yes No

Starbuck and
Olthof [44] 0

Fine and gross
motor skills, ES,

Language, M
3–6 Improvement in

educational community 6 Yes Yes

Boynton [45] 1 Qualitative Open interviews M 3–12 Working in the garden
improves another subject 3 Yes No

Jaeschke et al. [46] 1 Quantitative Questionnaire
devised ES 3–12 Improves pupils’

perceptions of nutrition 6 No No

Taylor [47] 0 M 5–12 Improvement in M None specified No No

Fisher-Maltese and
Carley [48] 1 Mixed Questionnaires,

interviews ES 8–9 Improvement in ES None specified No No
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Table 1. Cont.

Authors
Experience

(0) or
Research (1)

Research
Method Instrument Curricular

Content Ages (Years) Impact
Project

Duration
(Months)

Agriculture Use of
Harvest

Williams and
Dixon [11] 1 Quantitative Systematic review None specified 3–16 Improvement in M and

ES 240 No No

Selmer et al. [49] 0 M, ES and
engineering 6–12 Improve statistical

literacy None specified Yes Yes

Akoumianak
et al. [50] 1 Mixed

Questionnaire
with open and

closed questions
SPSS analysis

M and ES 10–12
Improves M and
environmental

perspective
None specified Yes No

Brkich et al. [51] 0 M and ES 8–11 Improves learning and
attitudes to STEM 3 None specified No No

Camasso and
Jagannathan [52] 1 Quantitative Pre- and post-test

comparison ES 6–12 Improves access to ES 48 Yes No

Davis [53] 1 Mixed
Interviews and

IoT 4

questionnaire

M, technology
and ES 8–9 Develops creation and

creativity 4 Germination in
the classroom No

Ürey et al. [54] 1 Qualitative Open interviews Interdisciplinary
but not specific

Does not
specify

Improves attitudes to the
environment 4 No No

Jagger [55] 1 Qualitative Open interviews M and ES 8–12
Improves in M when

undertaken
experimentally

None specified Yes No

Savi Ruijs et al. [56] 1 Quantitative
A/B test

R (R Core Team)
and RStudio

M and ES 4–12 Improvement in M 3 No No

Khan et al. [57] 1 Mixed Questionnaires None specified 8–11 Improves academic
performance 7 No No

Note: 1 TEKS Texas Essential Knowledge and Skills, in the state’s curriculum (Texas Education Agency, 2005); 2 TAKS Texas Assessment of Knowledge and Skills; 3 STEM Science,
Technology, Engineering, and Mathematics. It is a teaching approach that integrates the sciences and is based on the interdisciplinarity and applicability of knowledge of the sciences and
mathematics; 4 IoT Internet of Things.
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3. Results

Table 1 shows the results of the analysis of the studies derived from the inclusion
phase, which consists of the categories outlined in Section 2.4. Above Table 1, and within
this Section 3, these categories are explained in detail.

3.1. Research Methods

Among the research studies considered, five were qualitative, for which interviews or
questionnaires had been performed with questions for members of the educational com-
munity [40,43,45,54,55]. We detected six quantitative [48,50,53,57] and four mixed-method
studies [48,50,53,57]. No less valuable were six other studies that recount experiences,
shown in Table 1 [38,39,44,47,49,51], which can be replicated.

3.2. Research Instruments

Table 2 provides a summary of the research instruments used in the documents
analysed. The most used instrument in nine studies is the questionnaire. This is indicated
in most studies, specifically in six, but there is no consensus on the questions asked. Each
study uses several questions, but none of them link mathematics with the experimental
sciences in the garden. The second research instrument most used is the interview, which
appeared in seven studies. Finally, two studies analyse productions carried out in the
school environment in analogue format: graphs, written answers, and so forth.

Table 2. Research instruments used.

Instruments Reference

Interviews [40,43,45,48,53–55]

Classwork [43]

Questionnaires

Questions [50]
Unspecified questionnaires [48,52,57]

Test A/B [56]
TEKS [41]
TAKS [42]

IoT [53]
Own questionnaire [46]

Not all studies specify which computer tools they use to analyse the instruments: [21,42]
use R Studio; [40] used QSR NUD*IST and [50] opted for SPSS.

The study presented in [11] was a bibliographical search. Therefore, the instrument it
used was the EBSCO database and the results were analysed with the Evaluation program or
Evaluation research.

3.3. Curricular Content Followed

We analysed the curricular content of the experimental sciences and mathematics.
Table 3 lists the content related to the experimental sciences: 14.28% mainly involve working
with plants, followed by 9.5% that deal with nutrition and health (studies [39,43]) and
sensory experiences (studies [52,55]). Other studies that address diverse content, including
animal study (studies [46,51]), represent 9.5%. Only 4.7% explore aspects of leadership and
scientific environment in horticulture ([41]). The same percentage of studies use sensor
technology ([53]). Significantly, 33% of the studies do not specify the content followed in
the experimental sciences.
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Table 3. Curricular content of the experimental sciences.

Curricular Content Reference

Unspecified [11,40,42,44,48,49,56]

Plants [50,53,55]

Amphibians, turtles, and serpents; insects and diseases; fruits and
dried fruits, vegetables and herbs. [51]

Focus on the natural world, nutrition, and health. [39,43]

NtN science (Nurture thru Nature): photosynthesis, animal migration,
natural selection, study of habitat and adaptation, health, and disease. [46]

Working with sensory experiences, health, and food. [52,55]

Working with sensor technology. [53]

Horticulture, health, nutrition, scientific environment, and leadership. [41]

Similarly, as shown in Table 4, 28.57% of the articles follow measurement contents,
19.05% geometric contents, 14.29% number blocks, and the same percentage work on
statistics, randomness, and probability. Only 4.76% followed content on proportions, and
fine and gross motor skills linked with mathematics. Article [38] covered mathematical
concepts the most (measurement, numbers, geometry, and statistics and probability),
followed by article [44] (measurement and numbers) and article [45] (geometry, probability
and statistics).

Table 4. Curricular content of mathematics.

Curricular Content Reference

Unspecified [11,40,42,49]
Addition, division, and logic through plants [56]

Measurement [38,44,47,51,53,55]
Numbers [38,44,53]
Geometry [38,45,50,55]

Statistics and probability [38,45,47]
Proportions [55]

Fine and gross motor skills [44]

We certainly found that no studies aim to cover specific content, whether in the
experimental sciences or mathematics, in the context of the school garden, in a structured
or comprehensive way, by affirming that they use documents of the current rules and
regulations of their state or country as a reference. As we already highlighted, the studies
use contents from both subject areas, but only circumstantially; in other words, they adapt
to the specific school garden experience that they wish to cover.

3.4. Ages of the Participants

The levels at which the proposals were followed are very disparate. For ease of
approach to known standards of educational stages, we decided to form three groups
according to the age of the participants. The first group was from three to six years. In this
group, we found seven works [11,39,43–46,56], of which only two [43,44] carried out a full
study at these ages. The rest included participants from the following group. The second
group was from six to twelve years, in which there was no consensus on subdivisions of
age in the entire section. For this reason, we decided not to divide this group. We found
18 studies in this age range [11,38–42,45–53,55–57]. Moreover, of those mentioned in the
first group, only one [11] also belonged to the third group. Finally, we found only one
study [11] in the third group, which was made up of participants aged over 12.
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3.5. Project Duration

Project duration was not specified in nine works. Where it was specified, only one
study lasted for over a year, concretely for four years [52]. The other studies were for less
than one year. One of them lasted for a school year [42] and another for seven months [57].
Three studies were held over six months [43,44,46], two over four months [53,54], and three
studies lasted for three months [39,45,56]. This study [11] was a review of the literature
spanning 20 years, from 1990 to 2010. Several studies provide great detail about dedication
to the project, including the number of hours per week [39,53]. Others are less precise about
duration, only indicating the seasons in which they were carried out [44,46]. Finally, the
longest project [52] lasted for four years.

3.6. Growing Food in the Garden and Use of Production

Of all the studies analysed, only nine mention cultivating the garden [11,39,43–45,49,
50,52,55]. No mention of this activity is made in the other studies. However, we believe it
is fundamental. As for the use of the harvest, in cases where the garden was cultivated,
we found two works that explain how it was used. In [49] the products were sold, while
in [44] they were cooked to share with all programme participants, including families and
community members. In the other studies in which the garden was cultivated, there is no
specific mention of what was done with the production.

3.7. Impact

We understand impact to be the repercussions of garden-based learning in different
areas. Table 5 reflects our understanding of the impact of the various studies. We observed
a lack of homogeneity in general and in the improved areas, given that each project had
different objectives.

Table 5. Improvements through the use of garden-based learning in schools.

Major Category Topic Specific Improvement Reference

General

Improves academic performance [41,57]
Pupils enjoy being outdoors [57]

They feel more at ease physically [57]
Improves creation and creativity [40,53]

Improves critical thinking [40]
Improves the social aspect [51]

Improves garden use for studying another subject [45]

Attitudes towards the
experimental sciences

Improves attitudes towards nature/the environment [48,50,54]
Improves learning in the sciences [11,42,48,52]

Improves attitudes towards the sciences [40]
Improves children’s attitudes toward ecology in the school garden [43]

Improves perceptions of nutrition through the school garden [46]
Improves interest in gardening and horticulture [39]

Attitudes to mathematics
Improves learning in mathematics [11,47,50,52,56]
Improves attitudes to mathematics [40,55]

Improves statistical literacy to improve scientific literacy [49]

STEM Improves attitudes and learning [51]

Study [42] explained that improvements take place in pupils aged eight to nine years
and eleven to twelve years in horticulture, health, the environment, leadership, and nu-
trition. However, there was no improvement in mathematics. Furthermore, the authors
of [42] observed that at age 11 years, this method should be combined with traditional
classroom-based teaching.
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4. Discussion

The aim of this work was to discover and analyse studies on garden-based learning
from the perspective of two specific subjects: the experimental sciences and mathematics,
between the ages of three and twelve years, in Spain and other countries. To respond to
this approach, we systematically reviewed documents published in three large databases:
ERIC, Web of Science, and Scopus.

We can conclude that most of the experiences found were made in the USA. Of the
21 articles considered, 15 were studies from the USA (71.44%), one was from Bangladesh
(4.76%), one was from Holland (4.76%), two were from Greece (9.52%), and two were
unspecified (9.52%). This result does not mean that there are no experiences in other places.
Rather, in databases of internationally acknowledged scientific prestige, we only found
studies carried out in the USA. This fact leads us to an important initial conclusion: the
international scientific community undertaking garden-based experiences in schools is
not distributing them for viewing in these channels. We would encourage the scientific
community to do so because this is the ideal place for knowledge transfer. In accordance
with the work of Desmond et al. [12], we believe that this lack of visibility could be because
most publications relating to garden-based learning in schools are grounded in anecdotal
evidence, with little associated empirical research. Hence, disseminating studies through
these channels is complicated.

The studies found could arguably be divided into two groups: one is connected
with narrations of experiences and the other encompasses research carried out on garden-
based learning experiences in schools. We found 15 publications of research studies: five
presented a qualitative research method, six a quantitative research method and four
followed a mixed methodology. As for the instruments used, we did find the same common
tools: interviews and questionnaires. The latter were especially designed for specific
educational intervention.

There was also considerable diversity in participants’ age, if we consider that the age
interval for our research was up to 12 years only. There were seven articles on children
under six and one designed for pupils over 12 years but which began at younger ages. No
experiences were limited to only one age. The duration of the studies was also varied but
we can state that the experiences did not usually exceed half a school year: seven lasted
more than half the academic year (33.33%), six lasted half (28.57%), and the duration of the
rest was not specified (38.10%).

The content followed also varied. In the experimental sciences, some studies focused
on plants, while others concentrated more on animals, depending on the age of the partic-
ipants. The case was similar for mathematics. The contents were highly varied, ranging
from statistics to measurement, and the level of difficulty was adapted to the age of the
participants. We found some articles that worked on specific mathematics contents in a
natural garden context, some articles where only science contents were taught because
mathematics was only a tool and a few articles where both science and mathematics curric-
ular contents were shown but did not belong to the same educational level. In these cases,
the mathematics content was always of a lower level. Therefore, both subjects were not
connected for the same grade of primary education.

The impact of the studies we found, whether experiences or research studies, also
varied considerably. Evidently, most attempt to improve attitudes and knowledge of
the experimental sciences and even STEM. However, there were far fewer studies in
mathematics and their impact varied significantly. We also found that some studies mention
improvements in creativity and physical and even social progress. Each study responded
to the specific objectives posited by the authors.

This great diversity makes us think that, if our objective was to have a fixed image
of our three areas of interest: mathematics, the experimental sciences and garden-based
learning, in an international and scientific sphere, the image we found is very much reduced.
Indeed, we might say too reduced, which leads us to a second important conclusion. Once
again, we invite the scientific community currently undertaking studies in garden-based
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learning to make an interdisciplinary use of curricular content and the experimental sciences
in this context so that the variety of content we pinpointed in this review can be followed.
There must, however, be a clear objective of the interdisciplinary contextualisation of
mathematics and the experimental sciences in an area outside the conventional classroom,
such as the school garden.

We understand that the future objective is far more ambitious because this joint study
should be extended to other subjects, with a focus similar to the work of Desmond et al. [12],
in which other subjects are incorporated, in addition to mathematics and the sciences. We
believe it is interesting to rescue this interdisciplinary approach, as long as it is based on
the curricular content of all the subjects, which are given equal importance.

Garden-based learning has an impact on numerous aspects such as respectful attitudes
to the environment, to healthy nutrition, and to the sciences and mathematics, among
others. We cannot establish a direct relationship between ‘improves attitudes towards
the sciences and/or mathematics’ and ‘improves academic performance’ in these subjects,
hence the need for publications in this line to confirm that this type of learning can bring
about academic improvements in the subjects involved. We understand that to bring about
these research studies, it would be appropriate to ‘systematise’ a way of working with
the curricular content of the subjects involved to be able to replicate the results in any
learning context where there is a garden. Although garden-based learning lacks a uniform
pedagogical theory, because of the peculiarity of each place, we believe it would be possible
to standardise the way of working with the curricular content of the various subjects
for a specific school year. Although, maybe some theoretical and abstract mathematical
contents should be reinforced in the classroom. One proposal is to design and apply
sequences of teaching–learning that revolve around a series of teaching objectives with
their corresponding activities, making it possible to work with the curricular content of
each subject. These sequences could be structured over several phases, the final one being
an assessment, to achieve results comparable to other works. We believe this could be a way
of obtaining conclusive results for improving academic performance in the subjects studied.
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