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Abstract: Nature play with young children has been criticized for lacking the transformative power
necessary for meaningfully contributing to sustainability issues. The purpose of this systematic
review was to identify outcomes associated with young children’s nature play that align with
Education for Sustainability outcomes, toward addressing the question of its contribution to a more
sustainable future. A total of 272 citation records were screened using eligibility and quality appraisal
criteria, resulting in 32 studies that were reviewed. These studies” outcomes were coded and then
mapped to an education for sustainability framework. Results suggest that nature play supports
education for sustainability benchmarks of applied knowledge, dispositions, skills, and applications.
The multiple and varied relevant outcomes associated with nature play suggest practitioners should
not abandon nature play in the pursuit of sustainability. Implications for practice and further research
are discussed.

Keywords: early childhood education for sustainability; early childhood environmental education;
nature play; nature preschool; forest kindergarten; systematic review

1. Introduction

Early childhood is a critical period, not only in the in the context of development, but
also in the context of sustainability, as values, attitudes, and foundational skills learned in
early childhood extend throughout life. The importance of early childhood education for
sustainability (ECEfS) is internationally recognized, yet differing approaches have been
put forward to achieve its goals. One approach emphasizes time in nature, as exploratory
and playful experiences in nature provide a foundation upon which children develop
the attitudes and values they carry into adulthood. However, some researchers [1] have
criticized this nature-oriented approach as an impediment to children’s ability to work for
a sustainable future.

Consequently, another overarching perspective for ECEfS advocates for a more trans-
formative, participatory orientation through honoring young children’s rights and respon-
sibilities as agents of change and involving them in exploring worldviews, problem-posing,
decision making, advocacy, and action. Davis and Elliott [1] (p. 1) urge researchers and
practitioners to recognize the competences of young children as “thinkers, problem-solvers,
and agents of change for sustainability.” They challenge traditional environmental learning
notions of young children, suggesting the need for a transformative shift toward learn-
ing that encourages young children to engage in sustainability issues in authentic and
meaningful ways—locally and in broader contexts.
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Ernst and Burcak [2] pose a question that emerges from this diverging viewpoint:
What contribution to sustainability is made through the pedagogical practice of nature
play, or is a reorientation needed toward more critical and transformative pedagogies? This
divergence was the backdrop for the systematic review at hand, which aimed to identify
outcomes of young children’s nature play that are relevant and can contribute to a more
sustainable future. Specifically, the following research question guided this systematic
review: What is the contribution of nature play in the context of EfS?

2. Literature Review
2.1. Early Childhood Education for Sustainability

Not only do today’s global sustainability issues impact children’s present lives, but
they will also do so through the foreseeable future. Since today’s children will inherit these
sustainability challenges, it is important to prepare them with the foundational knowledge,
skills, attitudes, and values to understand and respond to these challenges. Development
of environmental values, attitudes, skills, and behaviors begin to develop early in child-
hood [3], and thus EfS is particularly relevant in the context of early childhood. Beyond
early formation of attitudes and values, it is suggested that children can grasp both the
idea of sustainability and understand how to act sustainably, even at a young age [4]. Early
Childhood Education for Sustainability (ECEfS) is grounded in the recognition of young
children’s awareness of sustainability issues and capability to engage with them [4-7].
Edwards and Cutter-Mackenzie [8] describe ECESS as constructing understanding about
environmental and sustainability content, as well as developing the skills for meeting the
needs of future generations by peacefully living in the environment.

Because of the urgency of sustainability issues and due to children’s capabilities,
as well as the contributions ECEfS can make toward child development and learning,
several countries, such as Norway, Australia, and New Zealand, center EfS specifically in
their early childhood curricula. Norway’s kindergarten curriculum includes themes of
democracy, diversity, mutual respect, equality, sustainable development, life skills, and
health. Additionally, for example, it states “the kindergarten has an important task to
promote values, attitudes and practices for a more sustainable society ... The kindergarten
shall contribute to give children an understanding that [any] actions have consequences in
the future” [9] (p. 10).

Other countries beyond Norway address ECEfS within their early childhood curricu-
lar frameworks. Weldemariam et al. [9] use the work of Arlemalm-Hagsér and Davis [10] as
a basis to further examine the national early childhood education frameworks of countries
for their explicit or implicit inclusion of ECEfS and the underlying educational theories that
inform the early childhood approaches in each country’s national curricula. Their review
suggests countries vary in emphases and approaches as to the implementation of ECEfS in
their respective culture and educational settings. Some countries focus primarily on the
development of values and attitudes in ECEfS, while others focus on skills and/or knowl-
edge. Others have a primary focus on early childhood development, with an inclusion of
environmental /sustainability-related outcomes but not as an area of emphasis.

A consideration of underlying theories may help shed light on these differing ap-
proaches and emphases, as noted in Weldemariam et al. [9]. Sociocultural, social con-
structivist, and Piagetian developmental learning approaches commonly ground early
childhood curricular frameworks. Yet, approaches that explore beyond the human, cog-
nitive, and social worlds, such as post-humanism, have the potential to enable children
to know and contribute to sustainability in a different context than how most countries
approach EfS and ECESS in established frameworks. This post-humanist approach calls
for children as change agents and as active participants in democratic processes where
children can engage in and respond to the world around them in ways that might not be ex-
pected when viewed through a lens limited by biological age and prescribed development
stage. This can be perceived as counter to Piaget’s linear construct of cognitive growth and
developmental stages based on biological age [11].
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In the context of ECESS, post-humanism is the recognition of the interconnections
of humans and “more-than-humans” that share the earth [12]. This realignment shifts
the focus from oppositional humans and nature to relational humans and nature [13].
Decentering humans from the social context places equitable value for all beings in the
system. In doing so, humans are viewed as being entangled with and of nature rather than
just in it [13], or what some scholars refer to as nature as extended self [14] or co-habitors of
a shared planet [13]. Rather than viewing nature as something to be studied and cared for,
and simply preparing children to be good stewards of the planet, EfS calls for a “beyond
stewardship” relationship with the rest of the natural world [12].

Argent and colleagues [15] discuss how children can grasp a more-than-human per-
spective, and Griffiths and Murray [16] advocate for children to have opportunities to
engage with building the world from their perspective of being a part of the world instead
of separate from it. Early childhood education is well poised to embrace such perspectives
and approaches with the relatively open nature of early years’ curriculum [9]. From a
post-humanist perspective, it is acknowledged that children deserve ample opportunities
to engage with the natural world to learn through play [17]. Should their agency move
them to identify sustainability issues and work toward solutions, however, some theorists
and practitioners feel we should not shield their perceived innocence on the basis of their
biological age or assumed lack of knowledge, values, or skills. Nor should the perceived
risks of complexity or hopelessness often associated with environmental issues be reason
to limit children’s action for sustainability [18].

Consequently, it has been suggested that practitioners move away from more con-
ventional learning theories and their subsequent pedagogies in exchange for embracing
a more transformative approach to ECEfS where children are viewed as active change
agents [19]. This transformative curriculum is seen as a holistic and co-created approach
between children, teachers, and families featuring democratic processes, critical thinking,
and engagement with the community [20]. While this approach has been predominantly
embraced in Australia, New Zealand, Singapore, and some Scandinavian countries [1],
it has not yet been widely adopted in the United States. The prevailing thinking in the
United States is that early childhood years are the prime time to emphasize connection with
nature. The concepts of EfS are often seen as beyond the scope of early childhood education,
and there is a need to first ground children in positive experiences in the natural world.
Expecting children to act on behalf of the environment in early childhood is generally
avoided in the United States” approach to ECESS, as children should develop a love for
the natural world before being asked to save it. Accordingly, nature-based experiences
and pedagogies have been the more predominant approach for these reasons in the United
States [21].

Underlying this approach is the premise that experiences in nature are the foundation
upon which children develop the attitudes and values they carry into adulthood. Several
studies describe the specific connection between time in nature and positive impacts
on environmental values and attitudes throughout life [22-24]. While childhood nature
experiences often link specific places with positive affection and affinity [22], it is also
important to note that during the formative years, a deficit of experiences in nature can
lead to adversity towards, fear of, and mistrust in natural spaces [25]. The experiences
of loss of a special place have also been shown to have a long-term negative impact [22].
Additional sociocultural factors can further alienate children from nature including transfer
of fears, disinterest, lack of opportunities, and implicit social messaging [26]. It is also
important to note that while childhood experiences in nature are linked to adult values,
attitudes, and behaviors, these experiences may not act as a singular catalyst [2]. However,
is childhood nature play an impediment to sustainability, as suggested by Davis and
Elliot [1]?
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2.2. Nature Play as ECEfS

In the context of young children, nature play is set apart from other types of play in
that it takes place in outdoor, natural settings; is unstructured or loosely structured; and
involves interactions with nature (not just in nature) [27]. Nature play is also distinguished
from more structured forms of nature-based learning and programming [27]. For children,
playing is learning [28], and thus there are many benefits of nature play. Nature play
is associated with significant benefits to children’s academic and social and emotional
learning, as well as health benefits [29]. In addition, nature play has been associated with
environmental learning outcomes, such as exploratory behaviors [30], stewardship [31],
reflective thinking [32], and curiosity [2].

In spite of these outcomes, criticisms of nature play in the context of ECEfS exist,
including the fact that educators may misalign exposure to naturalized outdoor play
settings with fulfillment of ECEfS expectations [13]. Nature play advocates also have been
criticized for their presumed rationale for nature play: EfS is too complex for children, and
age and perceived innocence necessitate the use of nature play. Additionally, the point is
made that inclusion of nature play impedes the practice, examination, and acceptance of
effective techniques for ECE(S [33].

In light of these criticisms, it may be helpful to be reminded of Edwards and Cutter-
MacKenzie’s [8] description of ECESS as constructing understanding about environmental
and sustainability content as well as developing the skills for meeting the needs of future
generations. Nature play shows potential for teaching about sustainability, particularly
when purposefully framed and guided toward environmental understandings. Education
about sustainability, however, is not enough to foster the values, attitudes, and skills
learners need to act for a sustainable future [8,34].

Nature play has the potential to build skills, attitudes, and values associated with
education for sustainability, evidenced by studies mentioned prior. ECESS in the form of
unstructured nature play can support children’s natural tendencies to embrace the more-
than-human world [21]. While nature play sometimes has been reduced to “exposure to
nature or naturalized surroundings”, it is often more than that, including children having
formative experiences, reflecting on their learning, and being transformed as a result of
their interactions with the natural setting. Thus, the pedagogy of play is worth examining
as an approach for building skills and dispositions identified as essential to EfS.

Another criticism of nature play stems from the lack of prominence of the role of the
teacher. Critics point out teachers are essential to children’s learning, and without making
learning explicit, children would not be aware of the concepts or ECESS or achieve the
outcomes of ECEfS [17]. Fleer [35] similarly posits that children need adults to assist them
in accessing the knowledge conveyed through place [8]. Thus, sustainability concepts are
unlikely to be learned by children solely through nature play [8].

These criticisms of nature play further underscore varying perspectives as to how
and if nature play contributes to sustainability. Thus, the context for the review at hand
is this very question of nature play’s contribution to sustainability that is spurring an
international call for more critical and transformative approaches to ECEfS, including the
adoption of pedagogies such as advocacy and action-taking in sustainability issues locally
and more broadly.

3. Materials and Methods
3.1. Purpose

The purpose of this study was to identify outcomes of young children’s nature play
that can contribute to a more sustainable future. The aim was not to further categorize
or emphasize differences across different types of nature play approaches and programs,
nor was it to evaluate the effectiveness of nature play programs or link specific program
characteristics to outcomes. Instead, the review sought to identify outcomes that are
associated with nature play with young children that align with EfS outcomes, toward
addressing the question of its contribution in the context of EfS. Thus, the overarching
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methodology can be thought of in terms of two general phases: (1) the systematic review,
which yielded outcomes associated with young children’s nature play, and (2) the mapping
of these outcomes to an established framework of EfS outcomes.

3.2. Systematic Review Design and Search Process

In general, the methodology for the systematic review followed the process used by
Ardoin and Bowers [36] in their review of outcomes of early childhood environmental
education. Their methodology was modeled after PRISMA and its criteria for conducting
and reporting systematic reviews [37]. This process entails the general steps of identifying
records using search terms, initial screening of records, reviewing records for eligibility,
and reviewing and synthesizing the resulting studies that were eligible for inclusion in the
review. See Figure 1 for a summary of this process.

o
8 Records identified through Additional records identified through manual
g database searches from July searching of Sustainability; Children, Youth and
jﬁ 2018 - March 2021 Environments; and the International Journal of Early
5 (n=238) Childhood Environmental Education from July 2018-
] March 2021 (n = 34)

\ Y/

Citation records screened
(n=272)

‘

Records accessed and assessed for eligibility (n =354)
[Screened records from July 2018-March 2021 studies (n = 272); Ardoin &
Bowers (2020) studies (n = 66); and Dankiw et al. (2020) studies (n =16)]

/ Excluded if duplicate, dissertation, from
practitioner journal, not nature play, not

early childhood, not research/evaluation, or
not reporting outcomes (n =301)

Studies appraised for
quality (n = 56)

Ty

Studies excluded (missing
program description, or lacking
Studies included in details on methodology or results)

review (N =32) (n=24)

Inclusion [ QualityAppraisal] [ Eligibility ] [ Screening]

Figure 1. PRISMA flow diagram based on Moher et al. [37] and exclusion criteria guided by Ardoin
and Bowers [36].

The review of Dankiw et al. (2020) included studies published through July 2018, and
Ardoin and Bowers [27] included studies published through December 2018. Databases
used in Ardoin and Bowers’s [36] review of early childhood environmental education
program outcomes and Dankiw et al.’s [27] review of unstructured nature play outcomes
were used to identify studies published since the timeframe of their reviews, which was
the time period from July 2018 through to the end of March 2021.

Across their two reviews, the following academic databases had been used: Aca-
demic Search Premier, Africa-Wide Information, British Education Index, Education Full
Text, Embase, Emcare, Environment Index, ERIC, GreenFILE, MEDLINE, PsycINFO, The
Cochrane Library, and The Joanna Briggs Institute. However, the research team for this sys-
tematic review at hand did not have institutional library access to several of the databases
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(Africa-Wide Information, British Education Index, Education Full Text, Embase, Emcare,
Environment Index, and The Joanna Briggs Institute). Three databases were substituted
where access was limited or not possible: Education Research Complete was substituted
for Education Full Text, Agriculture and Environmental Collection was substituted for
Environment Index, and Academic Search Ultimate was substituted for Academic Search
Premier. MEDLINE and The Cochrane Library, being medical databases, did not yield arti-
cles related to our nature play search terms. Thus, the following databases were searched to
identify articles published since July 2018 through March 2021: Academic Search Ultimate,
Agriculture and Environmental Science Collection, Education Research Complete, ERIC,
GreenFILE, and PsycINFO.

Ardoin and Bowers [36] also used manual searching of Children, Youth and Environ-
ments and the International Journal of Early Childhood Environmental Education, as articles
in these two publications did not consistently appear in database searches. Thus, these
two journals were also included in this step. The journal Sustainability was also manually
searched to identify studies related to our search terms published between July 2018 and
March 2021, in light of their inclusion of EfS and ECE(S articles.

To identify records, we used the following search terms, which were drawn from
the two aforementioned systematic reviews: preschool, kindergarten, free play, forest
school, childcare, day care, early childhood, early elementary, early primary, nursery
school, primary grade, toddler, young child, young children, education for sustainability,
education for sustainable development, environmental education, forest kindergarten,
nature preschool, nature-based preschool, and sustainability education. The terms used by
Dankiw et al. [27] and Ardoin and Bowers [36] that were less specific (forest, nature, natural,
outside, outdoors, play, green school, green space, childcare, outdoor classroom) were
removed from the search terms list, as preliminary searches yield hundreds of thousands
of articles meeting the initial search criteria. The following additional specific search terms
were included in this review to further focus and yield relevant articles for the specific
purpose at hand: early childhood education, early years, nature play, nature kindergarten,
forest preschool, outdoor play, and early childhood education for sustainability.

The database searches identified a total of 238 citation records after duplicates were
removed, and the manual searches of the three journals identified an additional 34 unique
citation records. The combined results from both of these search strategies yielded a total
of 272 citation records for this study identification step.

3.3. Study Screening and Eligibility

The inclusion criteria for the systematic literature review at hand were as follows:
studies that focused on young children aged from birth through to age eight, reported
outcomes for a program that was described as and/or used nature play, and those that
were designed as empirical research or evaluation. Exclusion criteria were drawn from
Ardoin and Bowers [36]: studies that did not meet the inclusion criteria, articles that were
in practitioner-oriented journals (that tend to describe classroom activities or include lesson
plans), studies that were in the form of dissertations or conference papers/abstracts, and
textbooks or book chapters.

The studies from the two completed systematic reviews (n = 66 and n = 16), along
with the 272 eligible studies identified from the database searches from July 2018 to March
2021, resulted in a sample of 354 studies that moved forward into the next step of the
systematic review process. Patterning after the approach used by Ardoin and Bowers [36],
the abstracts of the 272 records (from July 2018 to March 2021) were screened using the
above exclusion criteria. The abstracts of the 66 studies from Ardoin and Bowers [36]
and the 16 studies from Dankiw et al. [27] were also reviewed for eligibility against the
inclusion criteria and exclusion criteria. This was necessary, as Ardoin and Bowers [36]
focused on environmental education programs in the context of early childhood, which
includes but is not limited to nature play. Similarly, while Dankiw et al. [27] focused on
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nature play, their review included studies of children ranging in ages up to age 12, which
exceeded the early childhood period of birth through age eight.

A total of 301 records were excluded through the eligibility screening process. The
full-text articles for the remaining 56 records were then located and further reviewed to
ensure they met the inclusion criteria.

3.4. Quality Appraisal

The criteria used for the quality appraisal were drawn from Ardoin and Bowers [36].
The criteria were as follows: peer-reviewed research, including a program description,
including information on the research methods and data, and the findings needed to be
sufficiently detailed. Fifty-six studies were reviewed using these criteria, with 24 studies
not meeting these criteria. Thus, there were 32 studies that moved forward in the process
for inclusion in the review.

3.5. Data Analysis

The data analysis step was undertaken using the final set of 32 studies, which were
published during the time period of January 1995 to March 2021 and met the criteria
from the preceding steps. A spreadsheet was created and used to record the following
information for each of the 32 studies included in the review: authors and publication date,
location of study (country), age of program participants, program description, research
methodology, and summary of study outcomes. In the initial review, the reported outcomes
from each study were recorded but not coded. Additionally, if findings were null or
negative, this was noted on the spreadsheet.

Then, each study’s reported outcomes were coded on the spreadsheet using categories
adapted from Ardoin and Bowers [36], as well as from the North American Association
for Environmental Education Framework for Assessing Environmental Literacy [38], early
childhood learning domain descriptions from the Minnesota Early Childhood Indicators
of Progress [39], and the Center on the Developing Child at Harvard University [40]. See
Table A1 (Appendix A) for a listing of the outcome categories, a description of each, and
their source.

These outcome categories were used again in the next step of the coding process,
where all of the specific outcomes within any one outcome category were reviewed to
check for internal consistency and conceptual coherence as a category of outcomes. Two
researchers were involved in this process of reviewing studies and recording information
on the spreadsheet, coding articles according to outcome categories, and reviewing the
coding for consistency and coherence. Researchers first worked independently and then
reviewed the resulting coding and category sets. Inconsistencies or discrepancies were
discussed, and the study was re-reviewed, toward agreement on finalized coding.

The next step of the data analysis process involved aligning the study outcomes with
the ECESS outcomes by mapping them to ECEfS outcomes. This alignment/mapping
was conducted using two guiding documents for EfS, the Cloud Institute’s Education for
a Sustainable Future Benchmarks for Individual and Social Learning [41], which is for all ages,
and secondly, a related document specifically designed for ECESS, the Cloud Institute’s
Education for a Sustainable Future Standards and Performance Indicators PreK-2 Edition [42],
which is a more narrow set of content standards/applied knowledge standards than
in Cloud Institute’s Education for a Sustainable Future Benchmarks for Individual and Social
Learning The outcome categories and corresponding specific outcomes from the 32 studies
were mapped against the benchmarks and standards in these two guiding documents by
one of the researchers, with a second researcher reviewing and confirming the mapped
outcomes, and a final review of the coding and mapping by two additional researchers.
Discrepancies were discussed toward reaching agreement on this mapping process. While
the performance indicators were helpful in the mapping process in terms of conveying the
meaning of the specific standard at hand, the nature play outcomes were mapped to the
standards, not the performance indicators.
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4. Results

Of the 32 studies reviewed, 15 were studies from the United States, six were from
Canada, four were from Turkey, three were from the United Kingdom, two were from
Australia, one was from Greece, and one study was from Hong Kong. Most of the studies
(22 of 32) were conducted with preschool- and/or kindergarten-aged children (typically
ages three to five years old), with five studies that included participants younger than three
years old, and two studies that included children up to age eight. Many of the studies
(14 of 32) used qualitative methods, 12 used quantitative methods, and 6 used mixed
methods in their research methodology. While all of the programs studied included and
emphasized nature play, the range of contexts and settings varied. Many of the studies were
of nature preschools or forest kindergartens. Others were nature play integrated within
early childhood education centers/program through the help of a community partner
such a nature center, park, or wildlife sanctuary. Some of these programs were traditional
childcare, preschool, or kindergarten classes (including several located at universities or in
urban areas) that were incorporating trips to local natural areas into their curriculum toward
the provision of nature play opportunities. Others were adapting their onsite facilities to
include naturalized spaces. The studies collectively displayed a wide array of positive
outcomes across many domains. Table A2 summarizes the 32 studies reviewed, including
each study’s location, program description, age of participants, research methodology, and
reported outcomes.

There were 98 total outcomes of nature play reported by the 32 studies. The most
frequently reported outcomes across all the studies were connection to nature; stewardship
of plants, wildlife, living things, and nature/compassionate care for nature; self-confidence;
and self-regulation/self-management/self-control, each with six separate studies reporting
these as outcomes. Five different studies reported prosocial skills and behaviors, and
exploratory skills was also reported in five studies as an outcome of nature play. Fourteen
other outcomes of nature play were each reported four or more times across the 32 studies,
and 27 outcomes had three or more mentions across the studies. Table A3 displays the
results of coding the study outcomes into the outcome categories. The outcome categories
that represented the most examples of evidence were social and emotional development
(18 different examples of reported outcome evidence), cognitive: scientific knowledge and
thinking (12 examples), and approaches to learning (12 examples).

The second step of the analysis involved mapping the outcomes from the 32 studies
to the ECEfS guiding documents [41,42] (see Table A4). Regarding the benchmark applied
knowledge, there was evidence from the reviewed nature play studies for most of the
standards, including the following: cultural preservation and transformation, responsible
local and global citizenship, the dynamics of systems and change, inventing and affecting
the future, multiple perspectives, and strong sense of place. Of these, responsible local and
global citizenship, inventing and affecting the future, and strong sense of place had the
greatest breadth and quantity of supporting studies. Three of the standards within the
applied knowledge benchmark did not have evidence from nature play studies reviewed:
sustainable economics, healthy commons, and natural laws and ecological principles.

Regarding the benchmark dispositions, both standards (being and relating) had sup-
porting evidence from nature play studies, and both were mapped to a wide range of
nature play outcomes and associated studies (see Table A4). The same was true for the
benchmark skills, with the standards of thinking skills and hands-on skills both having a
breadth and quantity of evidence from nature play studies, as shown in Table A4. Finally,
the applications and actions benchmark had supporting evidence from nature play studies
for all if its standards, including the following: build capacity, design and create, lead and
govern, be just and fair, and participate and collaborate (see Table A4). Table A5 provides
an overall summary representing the ECEfS benchmarks and standards and the respective
supporting evidence of outcomes attained through nature play.

While many outcomes from the 32 nature play studies included in this systematic
review did align with the ECEfS outcomes, there were some outcomes that did not. These
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include the outcomes in the categories of physical development outcomes and mental
well-being. Moreover, the specific outcomes of self-expression, self-care, self-regulation,
management, and control; early literacy and early numeracy; and skills for being in, moving
in, and interacting with nature; confidence in nature; trust in and of nature; and autonomy
did not directly align with ECEfS benchmarks, standards, or performance indicators.

5. Discussion

The backdrop for this study was the question that emerged from diverging viewpoints
regarding ECEfS pedagogies: What contribution to sustainability is made through the
pedagogical practice of nature play, or is a reorientation of the nature play movement
needed toward more critical and transformative pedagogies [2]? Thus, the systematic
review at hand sought to identify outcomes of young children’s nature play that further
the aims of EfS.

First, though, it is important to acknowledge limitations to this review so that the
results can be interpreted in the context of these limitations. While the intent was to use
the same databases as used in the two prior systematic reviews of nature play and early
childhood EE, not all of the databases were accessible through our associated universities,
and thus substitutions were made. Moreover, researchers of nature play studies may have
published in other journals that weren’t among those searched in this review. Consequently,
there may be more evidence (more alignment) than what the results of this study suggest.

Alternatively, there may be less evidence (less alignment) than what the results of
this study suggest, due to the criteria used in the quality appraisal step, which had been
drawn from Ardoin and Bowers [36]. To be included in the review, the study had to be peer-
reviewed research and include sufficiently detailed information on the research methods
and data, and the findings needed to be sufficiently detailed. Applying these criteria,
however, was more challenging than anticipated. Additionally, varying levels of rigor and
internal and external validity were not fully accounted for through this appraisal, and
thus from one study to another, the evidence may not be equally strong. Also challenging
was the inclusion criteria that specified the study needed to be of nature play. Some of
the studies were of programs that had nature play but had additional components as well.
The extent to which programs had components beyond nature play was not accounted
for in the review and analysis. Moreover, the mapping of nature play outcomes to the
ECESS framework was somewhat subjective, particularly as to the degree of relevance
needed in order for the outcome to be mapped. Other researchers may have mapped them
differently or more/less extensively. Finally, it is important to note that this review process
was not to designed to enable identifying which standards were most or least supported
through nature play, as the number of supporting studies mapped to any one standard in
the framework does not necessarily suggest quantity of evidence, but potentially instead
the breadth of the standard and/or the breadth (level of specificity) of the nature play
outcome itself.

However, in spite of these limitations and on the basis of the results of the review,
the answer to the question of nature play’s contribution to sustainability is both extensive
and rich. In addition to evidence suggesting nature play is supporting the development of
children across domains as well as the development of environmental literacy, the results
of this review illustrate the many ways in which outcomes associated with nature play
are relevant to EfS and ultimately a more sustainable future. Nature play appears to be
contributing to applied knowledge in the context of sustainability, specifically cultural
preservation and transformation, responsible local and global citizenship, the dynamics
of systems and change, inventing and affecting the future, multiple perspectives, and
strong sense of place. Nature play also appears to be contributing to sustainability aims by
furthering the dispositions of being and relating. In addition, nature play is contributing
thinking skills and hands-on skills, as well as contributing to the applications and actions
of building capacity, designing and creating, leading and governing, being just and fair,
and participating and collaborating. Not only was there alignment, there also was more
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alignment than what was anticipated, as well as unexpected alignment. There also were
many interconnections, as opposed to one-to-one mapping, with multiple studies and
associated outcomes mapping to more than one standard in the ECEfS framework.

While the question of nature play’s contribution to sustainability was the emphasis
of the review, the results prompt another relevant question: Is nature play sufficient as a
pedagogy for EfS with young children? While most of the ECESS standards were mapped
to nature play studies, and thus could be considered supported through nature play,
several within the applied knowledge benchmark were not: sustainable economics, healthy
commons, natural laws, and ecological principles. Additionally, while most standards had
associated outcomes from nature play studies, for manageability and feasibility, mapping
was done at the level of the standards as opposed to the level of the performance indicators.
Thus, within any one standard, it is likely that the complete set of performance indicators
did not have accompanying evidence of being achieved through nature play, and thus the
standard would likely not be met in its entirety solely through nature play. That is not
to say it could not be, but that there is not existing research evidence from the review at
hand (it may exist but did not surface in this review, or it perhaps could be happening
through nature play, but not yet assessed through research). Thus, it would be appropriate
to suggest that nature play may not be (or is not yet known to be) sufficient toward meeting
all of the desired outcomes of ECEfS.

Additionally, the response to these questions of nature play’s contribution to sustain-
ability and the sufficiency of nature play as a pedagogical approach for ECE{S depends on
the framework used. The ECEfS outcomes used in this review, drawn from Cloud [41,42],
somewhat mirrored the outcome domains of environmental literacy (knowledge, attitudes,
skills, actions/behaviors): applied knowledge, dispositions, skills, applications, and actions.
However, just as there is not yet a universally shared understanding of “sustainability”, [41],
there also is not a universally shared understanding of the aims of EfS.

Thus, whether nature play contributes to sustainability, and the extent to which it
does so, depends on the framing of sustainability and on the EfS framework used. If, for
example, Australia’s Belonging, Being and Becoming: The Early Years Learning Framework had
been used, the mapping (and thus level of sufficiency) would differ from what surfaced
through the review and mapping at hand. As described by Elliott [43], children are not
only belonging, being, and becoming in their sociocultural systems, but with respect to the
earth’s systems. Thus, their framework allows for a biocentric rather than a solely human-
centered interpretation of what it means to belong, be, and become (and consequently, their
early childhood benchmarks in essence are one in the same as the ECEfS benchmarks). In
Elliott’s [43] description of ECEfS outcomes, it is clear how relevant nature play can be as a
strategy for EfS, especially in light of the outcomes that surfaced through this review of
nature play research:

. children need opportunities to experience relationships of belonging with
nature and construct understandings about the complex dynamic interdependen-
cies between humans and the Earth. Being is fully experiencing the here and now
and natural elements offer children sensory-rich opportunities for being in the
moment, while Becoming is about a process of change, children becoming active
and empowered participants for sustainability in a rapidly changing climate.
[33] (para 7)

The question of the extent to which nature play contributes, or nature play’s sufficiency
as a pedagogical approach in the context of ECEfS, also leads to the question of whether or
not nature play needs to be sufficient. Does nature play need to be the sole pedagogy in
order to be considered valid in the context of society’s quest for sustainability? A somewhat
parallel question is raised in science education and in the context of young children. This
introductory text precedes the early learning standards in the domain of scientific thinking
for Minnesota’s (United States) Early Indicators of Child Progress [39]:
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The indicators in the Scientific Thinking domain . .. reflect the new thinking in
the science education field: that for young learners, scientific inquiry is more
beneficial than occasional and unconnected science activities. Therefore, the
focus for this domain is on scientific processes more than specific science content
with the idea that this approach will lay the foundation for developing ways of
thinking that support more rigorous academic study in the Scientific Thinking
domain in the elementary school years. [44] (p. 1)

Accordingly, it could be argued that the inquiry and exploration arising naturally in
the context of nature play might be more beneficial than unconnected, content-focused
activities that are aimed to toward building sustainability-related knowledge, or action-
oriented activities that lack a meaningful connection to children’s spheres of experiences.
Conceivably, nature play is laying the foundation for developing ways of thinking (and
ways of being and relating) that support more rigorous learning in the school years and
beyond. This should not be seen as problematic, nor as a fault or as a source of criticism,
as seldom if ever is there one sole pedagogy, practice, or program that supports learners
toward competency across an entire set of benchmarks and standards that does not take
away from nature play’s value. Nature play can be used alongside other pedagogies, as
well as serve as the foundation for the scaffolding of other sustainability experiences as
children grow.

This sentiment is consistent with Green [45] (p. 317), who writes, “a child does not
learn how to run before discovering how to coordinate his feet to take his first steps”. Even
Elliot [33], who has advocated for ECESS pedagogies that are more transformative than
nature play, states children need opportunities to experience relationships of belonging
with nature, which this review of nature play outcomes certainly demonstrates. Elliot also
notes the importance of children “being”, where they are able to be fully present as they
experience nature through sensory-rich opportunities, which also happens in nature play.

It seems through being in nature and developing a sense of belonging, the becoming
becomes possible. Elliot [33] describes becoming as a process of change, where children
becoming active and empowered participants for sustainability in the midst of our rapidly
changing climate. The results of this review suggest nature play is facilitating action, as
children were actively participating in ways such as demonstrating respectful interactions
with and compassionate and care toward other living creatures, teaching others about
plants and animals, and encouraging their families to adopt environmental behaviors
modeled in their nature preschools/play environments. While these actions are likely not
the transformative actions for which Elliot and others advocate [1], Green’s [45] indication
of the meaningfulness of these smaller-scale actions within children’s immediate sphere
seems quite relevant: “It is important to consider the significance of children’s initial efforts
as these provide stepping-stones to bigger and wider-reaching initiatives ... making a
difference at a smaller level will have an impact on how a child develops his or her sense
of self in relation to the living world.” Thus, not only does this underscore the relevance of
these actions that may not seem very transformative, perhaps this also suggests that the
belonging and being are not only steps toward becoming, but also that the becoming might
further the sense of belonging in nature.

6. Implications
6.1. Implications for Practice

While this systematic review was useful toward recognizing the many and varied
contributions of nature play in the context of sustainability, the review and process of
mapping nature play outcomes to the ECEfS framework also provides guidance for practice
and research. Regarding implications for practice, Spearman and Eckhoff [46] suggest
considering sustainability at a scale that is accessible to children, framed as “little ‘s’
sustainability”, in a place-based and local, community and systems context. It seems
evident from the results of this review that nature play provides a context that makes
sustainability not only accessible to young children, but also meaningful in terms of



Sustainability 2021, 13, 7443

12 of 36

contributing to “big ‘S’ Sustainability”. Consequently, early childhood practitioners should
not abandon nature play in the pursuit of sustainability.

With that said, an awareness of the range of performance indicators embedded with
the ECESS benchmarks and standards may open up new opportunities for practitioners
to further deepen or broaden nature play and the conversations and explorations it nat-
urally sparks. Edwards and Cutter-Mackenzie [8] refer to purposefully framed play that
stems from observations of children’s play; conceivably, it could also stem from particular
indicators or standards from the ECEfS framework. They also propose teacher-enhanced
approaches to nature play, whereby teachers augment nature play with more direct in-
struction on sustainability concepts, toward explicit connections between experience and
content [8]. Ultimately, however, sustainability is, in principle, inclusive of multiple ways
of knowing and encouraging of multiple pathways to achieve environmental, societal, and
economic prosperity. As Wilson [21] suggests, there does not need to be a choice between
“saving” and “savoring” nature. Pearson and Degotardi [47] promote inclusive ECEfS,
which embraces broad and diverse values and practices across global, sociocultural context
as an embodiment of the best practices of EfS [21].

6.2. Implications for Research

The range of performance indicators, standards, and benchmarks within the ECEfS
framework used in this systematic review also opens up possibilities for new research
directions. While many of these already have supporting evidence, some have not yet
been studied directly. Knowing what evidence exists provides an opportunity to further
consider that evidence toward determining if additional or more rigorous evidence may be
needed, and gaps in the framework signal where research is needed to determine nature
play’s impact. Collectively, this can aid in our understanding of what nature play can and
cannot offer in the context of sustainability so that other pedagogies can be drawn from
and used as children grow toward an enduring kinship with nature, as well as toward an
ever-deepening and ongoing participation in visioning, creating, and engaging in a healthy
and just present and future.

A specific area for further research is regarding several interwoven criticisms of nature
play (see [21] for an extended discussion). One is that nature play is not as relationship-
oriented as EfS. Yet, evidence from this review suggests nature play is quite relationship-
oriented, as there were many nature play studies mapped to the ECEfS standard of relating.
Another criticism is that nature play promotes a view of nature as something separate
from humans—something to be studied, experienced, and cared for, as opposed to a
post-humanism orientation that aims for seeing “nature as extended self”, co-habiting a
shared planet and being entangled with and of nature, not just in nature (as in [13-15]).
While a number of nature play studies yielded outcomes suggesting that nature play was
associated with actions of caring for nature, there also were many studies suggesting it was
not only furthering children’s connection to nature, but also their environmental identities,
feelings of belonging, and even a sense of intimacy and at home-ness in nature.

As noted prior, Green [45] suggests caretaking and stewardship actions that make a
difference at a smaller level will have an impact on how a child develops their sense of self
in relation to the living world. Thus, potentially rather than stewardship furthering the
divide between nature and humans and prompting the need for pedagogies other than
nature play to support a “beyond-stewardship relationship with nature” [12], perhaps
stewardship is actually furthering children’s feelings of belonging in and to nature, as well
as their understandings of being part of it. If this is translated into human contexts, this
possibility seems plausible; deep and extended care for a family member, for example,
does not necessarily lead to a widening gap between the caregiver and family member
but can and often does lead to feelings of deepened connection and an extension of
self. Thus further research is needed to better understand the possibility of stewardship
coexisting with a cognitive and affective sense of oneness within nature and a recognition
of the interdependence between people and the more-than-human world, or if instead
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stewardship and nature play more broadly contribute to a dualism that places “humans
strictly outside the natural world of which they are a part of, and may thereby inadvertently
perpetuate the very alienation it seeks to overcome” [48] (p. 109).

Related to this, further research might also investigate the suggestion that in addition
to unstructured play in nature, children need opportunities to participate in re-making the
world, on the basis of the understanding that they are a part of—rather than separate from—
that world [16], as well as experiences that extend their caring beyond their individual
interests and concerns [4], which is where social justice begins [16]. The review at hand, on
the contrary, suggests nature play was affording opportunities for children to demonstrate
caring and collaborative helping behaviors; children’s display of empathy and a sense of
compassion, concern, and responsibility for others suggests they already were participating
in re-making the world through interactions that furthered a sense of community and
belonging that extended beyond their individual interests. Thus, further research might
seek to understand the role of nature play in not only fostering caring and participation
and as a mechanism toward social justice, but also if those behaviors are rooted in and/or
furthering feelings of being part of versus separate from the world. Additionally, research
might also investigate the transferability of outcomes such as empathy, compassion, and
care across human and more-than-human nature contexts, or the potential for these dispo-
sitions and behaviors to be mutually reinforcing of a blurred boundary between humans
and nature, where compassion and empathy, for example, toward other humans actually
entails compassion and empathy with nature and vice versa.

7. Conclusions

The results of this review suggest nature play is a valid contributor to sustainability
outcomes, and thus it should be acknowledged and embraced as an effective EfS approach
with numerous, wide ranging benefits to young children. The use of a variety of pedagogies
across the span of a child’s educational years can provide the experiences, content, and
applications that can be drawn upon, individually and collectively, to create a sustainable
future. Nature play is a good match for the early childhood years when children are devel-
oping skills and abilities across multiple domains. In addition to the strong physical, social,
and cognitive outcomes afforded though nature play, children are gaining knowledge,
skills, dispositions, and actions that are foundational to sustainability, and in many cases,
these outcomes overlap. Thus, integrating sustainability and early childhood education
represents what Wilson [21,49] describes as a “goodness of fit”. One does not have to choose
between education for sustainability and early childhood education, underscoring the
description of early childhood education as having “all the possibilities in the world” [50]
(p. 369) to further human-nature flourishing and a more just, sustainable world.
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Appendix A

Table Al. Nature play outcome categories, descriptions, and sources.

Outcome Category

Description

Source

Environmental Literacy Development:

Knowledge

Development of knowledge of human
and natural systems, environmental
issues, action strategies, and possible
solutions.

NAAEE Framework for Assessing
Environmental Literacy [38]

Environmental Literacy Development:

Affective Attitudes & Values

Development of attitudes and values as
well as environmental sensitivity,
environmental concern, sense of personal
responsibility, self-efficacy, motivation,
and intentions in an environmental
behavior context.

NAAEE Framework for Assessing
Environmental Literacy [38]

Environmental Literacy Development:

Skills and Competencies

Development of skills and abilities
relating to environmental behavior
contexts, such as the following skills:
identify environmental issues, ask
relevant questions, analyze
environmental issues, investigate
environmental issues, evaluate and make
personal judgments about environmental
issues, use evidence and experience to
defend positions and resolve issues, and
create and evaluate plans to resolve
environmental issues.

NAAEE Framework for Assessing
Environmental Literacy [38]

Environmental Literacy Development:

Actions/Behaviors

Involvement in behaviors, individually or
as a member of a group, that work
towards solving current problems and
preventing new ones or that further the
preservation, conservation, or
stewardship of the environment.

NAAEE Framework for Assessing
Environmental Literacy [38]

Approaches to Learning

Development of initiative, curiosity,
attentiveness, engagement, persistence,
creativity, processing and using
information. Showing an active interest
in surroundings, people, and objects.
Demonstrating an eagerness to learn.
Focusing and maintaining attention,
making constructive choices, planning to
achieve a goal. Demonstrating originality
and inventiveness in a variety of ways.
Appropriately expressing one’s unique
ideas. Gathering, storing, and organizing
information that is perceived through the
senses in order to use or apply in new
situations. Constructing and using
knowledge.

Minnesota Early Childhood Indicators of
Progress [39]
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Outcome Category

Description

Source

Cognitive: Language and Literacy

Development of language and
communication skills, including
acquisition of vocabulary and listening,
understanding, communicating and
speaking, and emergent reading and
writing.

Ardoin and Bowers [36]

Cognitive: Math

Development of number knowledge,
measurement, patterns, geometry and
spatial thinking, and data analysis.

Minnesota Early Childhood Indicators of
Progress [39]

Cognitive: General

Development of thinking skills, executive
function skills, and problem solving in
non-content-specific contexts, as well as
the acquisition of declarative knowledge.

Ardoin and Bowers [36]

Cognitive: Scientific Knowledge and
Thinking

Development of scientific knowledge or
science process skills such as observing
and responding to external stimuli,
showing interest in exploring, using
objects as tools, using simple strategies to
carry out ideas, and building on past
experiences to further knowledge. Also
includes exploring, acting, or
experimenting to gain knowledge and
formulate questions; making plans and
predictions; and verbally expressing their
ideas and thoughts pertaining to the
world around them.

Minnesota Early Childhood Indicators of
Progress [39]

Social and Emotional Development

Development of social skills; prosocial
behavior; as well as other traits,
dispositions, and skills such as
self-regulation, empathy, self- and
emotional awareness, self-management,
social understanding, relationships, and
empathy.

Minnesota Early Childhood Indicators of
Progress [39]; Ardoin and Bowers [36]

Physical Development

Fine and gross motor skills and
movement, as well as attitudes,
competencies, and habits to support
physical health and well-being.

Ardoin and Bowers [36]

Mental Well-being

Development of mental well-being,
which serves as a foundation that
supports all other aspects of human
development, including the ability to
realize one’s potential, cope with stress
and adversity, and contribute to one’s
community.

Center on the Developing Child, Harvard
University [40]




Sustainability 2021, 13, 7443

16 of 36

Table A2. Summary of study authors, locations, program description, participant ages, research methodology, and reported

outcomes.
Author (Year) Country Ages Program Description Research Methodology Reported Outcomes
academic learning/early
?(fﬁfeég?_s(i% literacy and numeracy,
ury mixed methods appreciation and respect
kindergarten at : .
. g (observation, parent for the environment;
Ashman [51] United States 4 vear olds c1ty-;)wne§1 w1ldi111fe hi survey, parent and child environmental behaviors
y sanctuary In partnersiup - iorviews, Phonological ~ (teaching peers/parents
glth dsck]lotzl d1st111r1ct;1 half _ Awareness Literacy about caring for
Ay qaily 10T SChoo” year; Screening assessment) environment), working
licensed teacher and tocether toward a goal
naturalist co-teaching g goal,
nature knowledge
self-awareness, decision
making, responsibility,
problem-solving,
forest school located in e g creativity, self—expression,
Bal and Kaya [52] Turkey preschool various outdoor natural ’?el;il}llteihizieg‘cvaiseewsst;l dy, self-confidence, pro-social
environments skills and behaviors
(empathy, sociability),
fine and gross motor
skills, respect for nature
. . ture nurseries uantitative (Connection
United Kingdom: nature | : q
Barrable and providing childcareand {0 Nature Index for :
Booth [53] S Sngéar;/(\i], 1 1-8 year olds early learning in a fully Parents of Preschool connection to nature
cotland, Yvales outdoor, natural setting Children)
decreases in depressed
. . affect, antisocial behavior,
g}lzggc?ﬁgiiifg;ahty and moderate to vigorous
Strengths and Difficulties ﬁi};z;csaelsaicrflvll;y; with
Questionnaire teacher natural matg‘ia%/s
: childcare centers with version, Preschool Social . 4
Bruss[(;ﬁ etal. Canada 2-5 year olds nature-enhanced outdoor ~ Behavior Scale Teacher indepen ?ﬁ“;l’k?y' a.nd
play spaces Form, activity / step PrOS ocial be a_VI.OrS’.
tracking, play improved socialization,
observations, spatial problem—so!vmg, foc'us.,
behavior maps, focus self-regulation, creativity
groups) ’ and self-confidence, and
reduced stress, boredom,
and injury
nature preschool with
full- and half-day
participants attending o positive peer play .
several days/week to quantitative (Penn behaviors/interactions,
Burgess and . | daily participation Interactive Peer Play competence motivation,
Ernst [55] United States 3-5 year olds throughout the academic  Scale and Preschool persistence/attention,
year; play takes placeina  Learning Behavior Scale) and positive attitudes
combination of toward learning
natural /wild settings and
nature playscapes
outdoor nature
exploration in a
park/arboretum;
child—parent self-guided - . . increase in diversity and
- . . ualitative (video/audio . .
Faglaknrllgoer; al,  United Kingdom: 3-5 year olds exploration in response to (r]e cording o(f par en/t “chilq  Specificity of parent—child
[56] Wales the prompt, “go on a speech interactions) talk about plants and
treasure hunt and see nature
what you can find”;
one-time experience,
15 min
university-operated
Cloward Drown ; ; : ;
and Christensen United States 3-5 year olds preschool with daily free qualitative (observations) dramatic play associated

[57]

play on naturalized
playground

with loose parts
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Author (Year) Country Ages Program Description Research Methodology Reported Outcomes
quantitative (Penn
Interactive Peer Play
Scale, Preschool and
Kindergarten Behavior kinﬁergartsn readiness
- Scales, Pretend Pla with regard to
Cordiano et al. United States 4 year olds fully ou tdoor Rating, Kinder art}e]n social—egmotional and
[58] pre-primary class 8/ & demic skills:
Readiness Measure, academic skills; pretend
Children’s Attitudes play behaviors
Toward School,
Children’s Attitudes
Toward Nature)
creativity, motivation,
knowledge of
cause-and-effect
relationship, respect for
nature, gross motor
development, prudence
. (risk analysis,
forest preschool in local e .
. : ualitative (interviews self-management,
Dilek and Atasoy Turkey 4-5 year olds woodland implemented \c/lvith childrén, self—contr;gl problem
[59] half-days daily over observations) solving), self-care,
seven weeks cooperation, prosocial
skills (taking turns,
helping behaviors),
communication (use of
new words, dialogues,
expression of
thoughts/feelings)
collaboration, care for self
and others, sense of
community and
responsibility for others,
helping/caring behaviors
toward others, processing
and using information,
. observations, making
mixed methods connections/integrating
nature kindergarten in a g)bservatlor}, . information, describing
Elliot et al. [60] Canada 5-6 year olds forest setting, outside half mo chirfr;ggtit:&r;,enarrahve, and recording
days daily relatedness assessment observations, asking
game) questions, affective
connection to nature
(kinship, sense of
intimacy, “home-ness”
with place), caring
behaviors toward nature,
exploratory skills, ef-
fort/engagement/persistence
in context of tasks
nature preschool with
full- and half-day
participants attending
se\./eral da.y.s/ we eks to itative (Curiosi curiosity (other outcomes
Ernst and Burcak United States 3-5 year olds daily participation quantitative (Curiosity reported in prior

(2]

throughout the academic
year; play takes place in a
combination of
natural/wild settings and
nature playscapes

Drawer Box)

publications)
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Author (Year) Country Ages Program Description Research Methodology Reported Outcomes
nature preschool with

full- and half-day

participants attending

several days/weeks to quantitative (Devereux

: daily participation Early Childhood resilience (protective
Ernstetal. [61] United States 3-5 year olds thro}tllghout tI;le academic Asse};sment for factors)

year; play takes placeina  Preschoolers)

combination of

natural /wild settings and

nature playscapes
high levels of moderate
to vigorous physical

nature preschool in quantitative activ%ty; pos};ﬁge parental

Fyfe-Johnson ) forested pa.rk, half—day (accel.erometers for PA attitu_des toward outdoor
etal. [62] United States 3-5 year olds programming entirely tracking; Strengths and play in cold weather
outdoors in a forested Difficulties parent nature preschools were
park questionnaire) more tolerant of colder
conditions for outdoor
play
sense of trust/comfort in
nature, knowledge of
kindergarten through 3rd iocatli pllan: /;mrlquna/ls, n
grade classes litative (“S pata anionomy/sense
participating in two days %gjrlst,?havr? ai stnsgf}i/ deos ofllfndel:?(ri‘ldenc.e andt
: . . : self-confidence in nature,
Green [63] United States 5-8 year olds of ﬁlEId. exculslolns, generated fr?),m children’s  exploration/
ovlormgsibalbte | Webiema) | peimeniton/mdl
and peer building, care for living
creatures, environmental
identity (feeling part of
natural world)
awareness/sensitivities
to natural surroundings;
knowledge of local plants
and animals, spatial
Green and kindergarten class in a qualitative (content agtonomy toward agency
Lliaban [64] United States 5-6 year olds rural, Indigenous analysis of children’s with place,

Alaskan village drawings/descriptions) environmental identity,
healthy dispositions
towards other living
beings, sense of
belonging in their place
more expansive forms of
play, decreased negative
play behaviors (tattling,
unfair play, leaving

kindergarten program (15 Chlld.ren opt), ppslt1ve

h/week) with nature play relationships with peers
- in school yard and o ) and adults, perseverance,
aas and Australia K age weekly walkin quahtgtlve (observatlons, per515tence to overcome
Ashman [32] y 5 interviews) difficulties, attention

excursions to forest
reserve for play and
exploration

restoration, physical
capabilities (balance,
movement), positive
social interactions,
complex ideas, biophilia,
environmental
dispositions and values
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Author (Year) Country Ages Program Description Research Methodology Reported Outcomes
respectful, caring
behaviors toward
wildlife, communication
skills,
restorative/calming
effects, exploratory skills,

fully outdoor early self-
childhood education care challenge/management,
center in a refugee camp qualitative (participant valuing of life within
Heldal et al. [65] Greece 2-6 year olds with a wooded area, observations, individual nature, citizenship /civic
se_rvi.ng children from and group interviews) skills, sense of belonging,
within and external to the self-awareness, respect
refugee camp toward peers/adults,
feelings of at home in the
world, feelings of
inclusion and equality
across genders and
cultures
environmental awareness
forest school where and knowledge, y
Kahriman- children spent all day - compassionate care for
Pamuk Turkey 3-5 year olds outdoors in the forest .qutaht?tlve (parent nature, self-confidence,
[66] located near an urban interviews) taking responsibility,
area physical strength and
speed, inquiry skills
choice-making,
Kochanowski three one-hour off-site E;(él;lgegr;:;)lltvmg,
and Carr [67] United States 3-5 year olds piay sessions in a natural  qualitative (observations) self-regulation,
playscape determination, intrinsic
motivation
quantitative (parent
one hour of unstructured  questionnaire, pedometer
play outdoors with loose  for activity tracking, tal well-bei
parts, followed by 10 min  Smiley Face Likert Scale, (mhzn ainvevses) ari;ng
Lai et al. [68] Hong Kong 4-6 year olds of mindfulness; Children’s Emotional lapgllness /disposition
conducted for 5 Manifestation Scale, Penn f Y il p
consecutive days in Interactive Peer Pla 0 engage In play
context of kindergarten Scale, Test of Playfulness
Scale)
social development,
health and physical
activity, scientific
. thinking, literacy and
outdoor classroom in - . g, literacy ai
Mglc‘glciﬂah[i()g?d Canada 4-5 year olds context of full day ?ualﬁtatl.vf (Chﬂd and communication skills,

g kindergarten program eacher interviews) patterns, gross motor
skills, observation skills,
respectful interactions
with nature, connection
to nature
awareness of and
connection to
environmental
surroundings, skills for
being in/moving about
in/interacting with the
natural environment,

McClain and Reggio Emilia preschool and animls, obseriation
cClain an - 3 L . ,
Vandermaas- United S o " with half d.ay ; q qu.ahtatlve (observation, skills, classification skills,
Peeler nited States -5 year olds programmlr}g our days ghlld a}nd teacher early scientific reas oning,
[70] per week with weekly interviews) communication skills,

visits to a state park

exploration, using
evidence to answer
questions, making and
testing hypotheses,
stewardship; combining
scientific principles or
discoveries with valuing
nature
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Author (Year) Country Ages Program Description Research Methodology Reported Outcomes
mental well-being,
self-confidence,

mixed methods self-esteem, engagement,
(anneftion toé\lafure congect@on ktgﬁnaftuye, .
Index, Leuven Scale academic skill attainmen
. . weekly forest school meas{lres, parent and in reading, writing, math,
McCree et al. [71] United Kingdom: 5-7 year olds offered year-round over child and staff attachment,
England three years, facilitated by questionnaires, self-regulation, resilience,
leaders and parents interviews, case studies,  spatial autonomy/self-
mosaic approach, draw confidence/trust in
and write method) nature, independence,
sharing environmental
knowledge with others
sensory observation of
the world, language
daycare with visits once development and word
McVittie [72] Canada 2-5 year olds Itfér?fﬁsl:ofzgfsr:ﬁile d qualitative (observations) ;i@giﬁg{?&ig&:ﬁ?i ith
areas varied terrain, languaged
and non-languaged
exploratory behavior
nature-based increased physical
kindergartens that spend  quantitative (OSRAC-P activity and greater
half the day outdoors Sampling Observation breadth of activity types,
Meyer, et al. [73] Canada Kage with visits to beach, city System coding for gross moderate and vigorous
park, unmaintained body movements and gross body movements
natural area, naturaland  activity types) and a greater breadth of
artificial playgrounds speciﬁc activity types
physical activity,
confidence in physical
skills, mental well-being
childcare center with a qualitative (mosaic (calmer, relaxed, less

Nedovic and Australia 3.4 vear olds garden and child-teacher  approach, interviews, stressed and agitated),

Morrissey [74] ¥ co-designed naturalized = conversations, photos, depth of imagination,

play space and drawings) frequency and depth of
dramatic play,
observation skills,
focused/attentive
participation did not
result in strong
bio-affinity; may have
been due to influence of
children’s socio-cultural
background, the
pedagogical approach

quantitative (Games }tsellf, or 1ti i t th
Omidvar et al full-day Reggio Emilia Testing for Emotional, :;;’E)gigeéluéti 111(1): aalsoese
) Canada 3-5 year olds preschools with 3h/day ~ Cognitive, and ¢ Y

[75]

outdoors in nature

Attitudinal Affinity with
the Biosphere)

have been due to the
research instrument’s
ability to test for
bio-affinity amongst this
age group in Canada and
the need for further
testing of instrument
appropriateness for
various settings, ages,
and cultures




Sustainability 2021, 13, 7443

21 of 36

Table A2. Cont.

Author (Year) Country Ages Program Description Research Methodology Reported Outcomes
freedom and autonomy
toward self-confidence,
competence, and
independence; sense of
belonging,

preschool (Head Start) mixed methods (survey problem-solving and
Schlembach et al. ) affiliated with .u.niversity, and in—p.erson %nterviews, inquiry. skills,
[76] United States 3-5 year olds with weekly visits to a observations, field notes, goal-orlen.ted
nature playscape in an and video and photo collaborative play to
urban area documentation) complete a task,
negotiation and
collaboration, less play
disruption/challenging
behaviors, holistic
development
afterschool outdoor
nature school, where
1st-5th grade students mixed methods (parent new perspectives,
. spend 2—4 h dail uestionnaires, confidence, social and
Volpe etal. [77] United States K-5th grade OII:.),ltdOOI'S in natu};e gbservations, and child emotional development,
afterschool in coastal interviews) holistic development
scrub, oak woodlands,
dunes, redwood forest
nature preschool with
full- and half-day
participants attending
Woiciehowski Sc’leYle ral dta.y.s/ V\t/.eek to quantitative (Thinking
) United States 3-6 year olds arly participation . Creatively in Action and creative thinking
and Ernst [78] throughout the academic Movement Tool)
year; play takes place in a
combination of
natural /wild settings and
nature playscapes
weekly day-long visits to
Yilmaz et al. [79] Turkey 4 year olds g;i%?gégt;iiﬁpﬁse?or %?;;ﬁﬁ?;l\(/fegcsﬂil;ren s affinity toward nature
4 weeks
nature preschool with
full- and half-day
participants attending
several days/weeks to
Zamzow and United States 4 year olds daily participation quantitative (Minnesota executive function skills

Ernst [80]

throughout the academic
year; play takes place in a
combination of

natural /wild settings and
nature playscapes

Executive Function Scale)

Table A3. Results of the coding of study outcomes into the outcome categories.

Category Outcome Study
Knowledge about nature [51]
Knowledge of local plants and animals [63,64,70]
Environmental Literacy Development: Knowledge of cause-and-effect relationships [59]
Knowledge Knowledge of growing/harvesting local food [63]
Environmental awareness and knowledge [66]
Use of plant/nature terminology [56]
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Category Outcome Study
Affinity toward nature/biophilia [32,79]
Connection to nature [53,60,69-71]
Connection to other living things [64]
Sense of intimacy and at home-ness in nature [60,65]
Environmental Literacy Development: Sense of belonging in/attachment to place [64]
Affective Attitudes and Values Environmental identity [63,64]
Awareness of and sensitivities to
. . [64,70]
natural /environmental surroundings
Appreciation and respect for nature [51,52,59]
Environmental dispositions and values; valuing of
. i [32,65]
life within nature
Skills for being in/moving about in/interacting with [70]
natural environment
Environmental Literacy Development: Spati .
. 5 patial autonomy (sense of comfort, independence,
Skills and Competencies . . [64,71,76]
and self-confidence) in nature
Trust in interactions in/with nature [63,71]
Respectful interactions with nature [69]
Stewardship of/caring for plants, wildlife, living
creatures, and/or nature; compassionate care for [59,60,63,65,66,70]
nature
Environmental Literacy Development:
Actions/Behaviors Sharing environmental knowledge with others [71]
Modeling /monitoring for pro-environmental
behavior with peers and family (such as making sure [51]
family recycles, teaching other children about how
to treat animals)
Citizenship, civic skills [65]
Creativity, creative thinking, imagination [54,59,74,78]
Curiosity [2]
Languaged and non-languaged exploratory
i [70,72]
behavior
Exploratory skills [60,63,65,72]
Focus, attention [54,55,74]
Approaches to Learning Persistence, perseverance, determination [32,55,60,67]
Processing and using information [59,60]
Engagement [67,68,71]
Motivation [55,59,67]
Feelings of competence [55,76]
Positive attitudes toward learning [55]
Risk analysis [59]
Decision making [52]
Choice making [67]
Cognitive: General Complex ideas thinking [32]
Executive function skills [80]
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Category Outcome Study
Early literacy skills [51,58,69,71]
Increase in diversity and specificity of parent—child
talk about plants and nature; use of plant-related [56]
terminology
Cognitive: Language and Literacy L devel
anguage development, vocabulary development, [59,72]
word acquisition ’
Verbal expression of thoughts, ideas, and feelings [59,60]
Communication skills [59,65,69]
Writing skills [71]
Early numeracy skills [51,58]
Cognitive: Math Recognizing patterns [69]
Math skills [71]
Asking questions [60]
Making, describing, and recording observations [60,69,70,74]
Sensory observation of the world [72]
Classification skills [70]
Using evidence to answer questions [70]
Inquiry skills [66,76]
Cognitive: Scientific Knowledge and ——— -
Thinking Scientific thinking and reasoning [59,69,70]
Making connections and integrating information [60]
Problem solving [54,59,76]
Model building [63]
Making and testing [63,70]
Communicating about science [70]
Social-emotional skills, social development [58,69,77]
Prosocial behav1or,: decreaseq antisocial or [32,52,54,76]
challenging behaviors
Goal-directed cooperation or collaboration [51,60,76]
Helping behavior-directed cooperation or
. [54]
collaboration
Negotiation [76]
Social and Emotional Development
Positive peer play interactions; decreased play
. 3 . . [32,55,58]
disruptions; decreased play disconnections
Sense of community /belonging; feelings of “at
home” in the world; feelings of inclusion and [60,65,76]
equality across genders and cultures
Empathy; sense of compassion, concern, or [52,59,60]
responsibility for others
New perspectives

[77]
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Category Outcome Study
Respect for/positive relationships with adults and
[32,65]
peers
Responsibility for actions [52,66]
Self-confidence [52,54,66,71,76,77]
Self-expression [52]
Social and Emotional Development Self-awareness [52,65]
Self-regulation; self-management; self-control [54,59,60,65,67,71]
Self-care [59,60]
Independence [76]
Resilience; protective factors associated with
- [60,71]
resilience
Fine motor skills [52]
Gross motor skill development [52,59,69]
Physical capabilities (movement, balance, strength,
speed, adjustment of movement in response to [32,51,66,72]
terrain, stamina)
. Confidence in physical skills [74]
Physical Development
Increased physical activity [62,69,73,74]
Greater breadth of activity types [73]
Physical health stamina [51,69]
Reduced injury [54]
Positive parent attitudes toward outdoor play in
[62]
cold weather
Decreased depressed affect [54]
Reduced boredom [54]
Mental Well-being Development Attention restoration, restorative effects [32,65]
Stress reduction (calmer, less agitated) [54,65,71,74]
Feelings of happiness [68]
Increased play with natural materials; increased
. [54]
independent play
Other: Changes in Play Behavior Higher levels of pretend play [58]
More expansive forms of play [32]
Frequency and depth of dramatic play [57,74]
Combining scientific principles or discoveries with [70]
Other valuing nature (integrating domains)
Holistic development [76,77]
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Table A4. Alignment of nature play outcomes with the ECEfS outcomes [41,42].
Standards and Indicators Outcomes Associated with Nature Play
Outcome Category Specific Outcome Source
Benchmark: Applied Knowledge
Cultural Preservation and Transformation
e  Connecting the Biosphere and the ledwe of
Ethnosphere Envi tal Lit Knowledge o
. Reconciling Tradition and Change Dei/“e,ll;;rrlnn;;?: ?(n;‘ﬁ:?é o growing/harvesting local [63]
e Uncovering and Catalyzing through Arts and food
Culture
Decision making [52]
Cognitive: General Choice making [67]
Executive function skills [80]
Cognitive: Scientific . =
Knowledge and Thinking Problem solving [54,59,76]
Helping behavior-directed
cooperation or [59]
collaboration
Social-emotional skills,
social development [58,69,77]
Responsible Local and Global Citizenship Prosocial behavior;
N Understanding Citizenship decreased annsocu;l or [32,52,54,60,76]
. challenging behaviors
. Leading Change
Positive peer play
interactions (decreased -
play disruptions and play [32,55,58]
Social and Emotional disconnections)
Development Empathy; sense of
compassion, concern, or [52,59,60]
responsibility for others
Respect and positive
relationships with adults [32,65]
and peers
Responsibility for actions [52,66]
Self-confidence [52,54,66,71,76,77]
Independence [76]
Environmental Literacy Knowledge of =
Development: Knowledge cause-and-effect (59]
P : 8 relationships
Approaches to Learning Exploratory skills [60,63,65,70,72]
The Dynamics of Systems and Change Cognitive: General Decision making [52]
. Recognizing Systems as the Context Choice making [67]
. Taking the Long View Making. describi d
e Taking Responsibility for the Difference We aXINgG, AESCrIDING, an [60,69,70,74]
Make recording observations
e  Being Strategic Cognitive: Scientific Sensory observation of the 7
. Shifting Mental Models Knowledge and Thinking world [72]
Making connections and
: o i [60]
integrating information
Social and Emotional Responsibility for actions [52,66]
Development New perspectives [77]

Sustainable Economics

. Informing Our Choices
e Making Informed Choices
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Table A4. Cont.
Standards and Indicators Outcomes Associated with Nature Play
Outcome Category Specific Outcome Source
Healthy Commons
e  Framing the Commons
. Protecting the Commons
Natural Laws and Ecological Principles
. Understanding Natural Laws, Ecological
Principles
. Advocating for Living by the Natural Laws
and Principles
Environmental Literacy Knowledge of =
Development: Knowledge cause-and-effect (59
p : 8 relationships
Creativity, creative y ’
thinking, imagination [54,59,74,78]
Approaches to Learning Persistence, perseverance, [32,55,60,67]
determination [
Risk analysis/anticipate [59]
Inventing and Affecting the Future outcome
. Envisioning, Creating, and Thinking Out of Cognitive: General Decision making [52]
the Box o Choice making [67]
T i Passi
: lerjil\r,legrin;r asston c S c Problem solving [54,59,76]
X . . ognitive: Scientific -
° A.CC€P ting and Takmg R1Sk 5 Knowledge and Thinking Model building [63]
° Finding Strength in Individuality Maki d testi 63.70
. Developing Self-Efficacy aKing and testing [63,70]
e  Taking Responsibility Goal-directed cooperation [51,59,60,76]
or collaboration A
Self-confidence [52,54,66,71,76,77]
Responsibility for actions [52,66]
Social and Emotional Self-awareness [52,65]
Development Independence [76]
Resilience, protective
factors associated with [61,71]
resilience
Negotiation [76]
Connection to other living [64]
things
Environmental Literacy Envi 1
Development: Affective dis O;Ii‘t,igr(ig?rfg?alues-
Attitudes and Values pos . e [32,65]
valuing of life within
nature
Empathy; sense of
compassion, concern, or [52,59,60]
responsibility for others
Multiple Perspectives Positive peer play
. Appreciating Diversity interactions (decreased [32,55,58]
e Developing Perspective Consciousness play disruptions and play "'
disconnections)
Social and Emotional Goal-directed i
Development oal-directed cooperation [51,59,60,76]
or collaboration e
Sense of
community/belonging;
feelings of “at home” in
the world; feelings of [60,65,76]
inclusion and equality
across genders and
cultures
New perspectives [77]
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Table A4. Cont.
Standards and Indicators Outcomes Associated with Nature Play
Outcome Category Specific Outcome Source
Knowledge about nature [51]
Use of plant/nature 56]
terminology
Environmental Literacy rowiin%;val f‘ig;iﬁf local [63]
Development: Knowledge & & & ;
food
Knowledge of local plants )
and animals [63,64,70]
Environmental awareness [66]
and knowledge
Connection to nature [53,60,70,71]
Sense of belonging [64]
Strong Sense of Place in/attachment to place
. Framing the Bio-Region Environmental Literacy Environmental identity [63,64]
. Creat'mg. Social and Ecological Memory Development: Affective Awareness of /sensitivities
. Developing our School as a Green School Attitudes and Values to natural/environmental [64,70]
. Making Responsible Choices surroundings
e  Building a Legacy Connection to other living [64]
things
Affinity toward
nature/biophilia [32,79]
Cognitive: General Decision making (52]
Choice making [67]
Making, describing, and ’
recording observations [60,69,70,74]
" o Making connections and
Cognitive: Scientific integrating information [60]
Knowledge and Thinking
Sensory observation of the (72]
world
Classification skills [70]
Soc%lef]r:flogﬁggf nal Responsibility for actions [52,66]
Benchmark: Dispositions
Being Creativity, creative [54,59,74,78]
thinking, imagination
. Courageous -
. Curious Persistence, perseverance, [32,55,60,67]
. Efficacious determination Rt
. Humble iosi
° Imaginative Approaches to Learning Curiosity [2]
° Mindful Resilience, protective
° Motivated factors associated with [61,71]
. Open-minded resilience
® Per§gvering Self-awareness [52,65]
¢ Resilient New perspectives [77]
Other: Changes in play Higher levels of pretend 58]

behavior

play
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Table A4. Cont.
Standards and Indicators Outcomes Associated with Nature Play
Outcome Category Specific Outcome Source
Respectful interactions [69]
with nature
. . Stewardship of / caring for
Envn]rs)nmlental tht(_eracy plants, wildlife, living
Jevelopment: creatures, and /or nature; [59,60,63,65,66,70]
Actions/Behaviors compassionate care for
nature
Citizenship, civic skills [65]
Relating - -
. Goal-directed cooperation
e Caring or collaboration [51,59,60,76]
. Collaborative - -
° Compassionate Helping behavior-directed
. Empathetic cooperation or [59]
° Ethical Place/ Community-Conscious collaboration
. Respectful Empathy; sense of
. Responsible compassion, concern, or [52,59,60]
. Self-Aware Social and E . responsibility for others
. "
L Tussionny g an Emotona Serseof_
community/belonging;
feelings of “at home” in
the world; feelings of [60,65,76]
inclusion and equality
across genders and
cultures
Respect and positive
relationships with adults [32,65]
and peers
Responsibility for actions [52,66]
Benchmark: Skills
Creativity, creative
thinking, imagination [54,59,74,78]
Approaches to Learning Curiosity [2]
Exploratory skills [60,63,65,70,72]
Thinking skills Making connections and [60]
. Future thinking integrating information
. Lateral/generative thinking Asking questions [60]
. Creative thinking - o
. L Making, describing, and )
: gfiiliggl tt}}lslrrl111<<11r111g recording observations 60,69,70,74]
. Systems thinkir%g Sensory observation of the (72]
e Metacognition Cognitive: Scientific world
° Questlpmng L Knowledge and Thinking Classification skills [70]
. Reflective thinking
. Transference Using evidence to answer [70]
questions
Inquiry skills [66,76]
Scientific thinking and [59,69,70]
reasoning A
Problem solving [54,59,76]
Hands-On Skills Environmental Literacy .Knowledge. of
° Use and creation of appropriate technology to Development: Knowledge growing/harvesting local [63]
the place and culture in which you find food
yourself Model building [63]
. Building, Making, Tinkering, Crafting
e  Cartography (mapping, geo spatial, Cognitive: Scientifi
geographic) Kno?vgl:ége]ea-n;;ﬁi;jfing Making and testing [63,70]
. Computer Modeling
° Design/Drawing Problem solving [54,59,76]

e  Gardening/Farming
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Standards and Indicators

Outcomes Associated with Nature Play

Outcome Category

Specific Outcome

Source

Benchmark: Applications and Actions

Build Capacity

Create Social Learning Communities

Engage in Dialogue

Engage in Role-Playing, Learning Journeys,

Simulations and Games

Honor the specific knowledge and skills that
each person and culture bring

Learn from children and nature

Build from successes, learn from mistakes,
develop strategies to improve, and apply what

is learned
Plan Scenarios
Teach and Learn

Environmental Literacy
Development: Knowledge

Knowledge about nature

[51]

Knowledge of
cause-and-effect
relationships

Knowledge of
growing/harvesting local
food

[59]

Environmental awareness
and knowledge

[63]

Environmental Literacy
Development:
Actions/Behaviors

Sharing environmental
knowledge with others

[71]

Modeling/monitoring for
pro-environmental
behavior with peers and

family (such as making sure

family recycles, teaching

other children about how to

treat animals)

Approaches to Learning

Persistence, perseverance,
determination

[32,55,60,67]

Processing and using
information

[59,60]

Positive attitudes toward
learning

[55]

Risk analysis/anticipate
outcome

[59]

Exploratory skills

[60,63,65,70,72]

Languaged and

non-languaged exploratory

behavior

[72]

Creativity, creative thinking,

imagination

[54,59,74,78]

Cognitive: Language and
Literacy

Increase in diversity and
specificity of parent—child

talk about plants and nature

[56]

Language development,
vocabulary development,
word acquisition

[59,72]

Verbal expression of
thoughts, ideas, and
feelings

[59,60]

Writing skills

[(71]

Social and Emotional
Development

Prosocial behavior;
decreased antisocial or
challenging behaviors

[32,52,54,60,76]

Goal-directed cooperation
or collaboration

[51,59,60,76]

Helping behavior-directed
cooperation or
collaboration

[59]

Positive peer play

interactions (decreased play

disruptions and play
disconnections)

New perspectives

Other: Changes in play
behavior

Higher levels of pretend
play

Dramatic play

Frequency and depth of
dramatic play
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Table A4. Cont.
Standards and Indicators Outcomes Associated with Nature Play
Outcome Category Specific Outcome Source
Design and create Environmental Literacy
e Accept responsibility for the consequences of Development: Citizenship, civic skills [65]
design Actions/Behaviors
. Apply technology appropriately so that today’s
solutions do not become tomorrow’s problems
. Adapt to change and elude coping with decline . Persistence, perseverance _
. Contribute to the regenerative capacity of the Approaches to Learning determpination [52,55,60,67]
systems upon which we depend
. Count and value all the capital (natural,
ﬁnapcial, humar}, and social) N
* r'é:}%?f;;gilhple pathways, resilience, and Cognitive: Scientific Experimentation/model 163]
. Design for whole systems integrity with Knowledge and Thinking building
ecological principles and physical laws in mind
. Design to optimize health and adaptability
. Design with efficiency and effectiveness for a no Social and Emotional o .
waste world that runs off of clean and Development Responsibility for actions [52,66]
renewable energy, contributes to diversity,
recognizes interdependencies, and taps the
power of limits
Respectful interactions with [69]
Lead and govern nature
. Ask different questions and actively listen for Stewardship of / caring for
the answer ) plants, wildlife, living
. Define and redefine progress creatures, and/or nature; [59,60,63,65,66,70]
. Tap the power of limits and use constraints to compassionate care for
drive creativity nature
. Empower peoplg and groups Envirlgnmiental Lit.eracy Sharing environmental 1]
. Envision, strategize, and plan development: knowledge with others
. Evolve the rules when necessary Actions/Behaviors - —
. Facilitate a shared understanding of Modeling/monitoring for
sustainability and regeneration pro-environmental
. Govern from the bottom up behavior with peers and
e Lead by example family (such as making sure [51]
. Make the least change for the greatest effect family recycles, teaching
. Relentlessly adjust to the here and now with the other children gbo?t how to
future in mind treat animals)
. Take responsibility for the difference you make Citizenship, civic skills [65]
. Trust local wisdom E th ‘
. mpathy; sense o
. Leave every place better than you found it Social and Emotional compassion, concern, or [52,59,60]
Development responsibility for others
Responsibility for actions [52,66]
Appreciation and respect =
Be just and fair for nature [51,52,59]
. Be inclusive Environmental identity [63,64]
. Embrace mutually beneficial rights of humanity £ o
d nature Environmental Literac Awareness 0 /§en51t1V1t1es
lajn s d ity for all ACy to natural /environmental [64,70]
. ractice justice and equity for a Development: Affective surroundings
. Take responsibility for the effect you have on Attitudes and Values —
future generations Affinity toward [32,79]
. Treat others with respect and dignity nature/biophilia
Environmental dispositions
and values; valuing of life [32,65]

within nature
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Table A4. Cont.

Standards and Indicators

Outcomes Associated with Nature Play

Outcome Category

Specific Outcome

Source

Social and Emotional
Development

Positive peer play
interactions (decreased play
disruptions and play
disconnections)

[32,55,58]

Helping behavior-directed
cooperation or
collaboration

[59]

Sense of
community /belonging;
feelings of “at home” in the
world; feelings of inclusion
and equality across genders
and cultures

[60,65,76]

Empathy; sense of
compassion, concern, or
responsibility for others

[52,59,60]

Respect and positive
relationships with adults
and peers

Responsibility for actions

Participate and collaborate

. Act wisely individually and collectively, with
precaution and in context

. Create and maintain highly functional and
successful teams

. Use creative tension to resolve conflicts

Listen to one another

. Serve your community

Environmental Literacy
Development:
Actions/Behaviors

Citizenship, civic skills

Cognitive: Scientific
Knowledge and Thinking

Problem solving

[54,59,76]

Social and Emotional
Development

Goal-directed cooperation
or collaboration

[51,59,60,76]

Sense of
community /belonging;
feelings of “at home” in the
world; feelings of inclusion
and equality across genders
and cultures

[60,65,76]

Empathy; sense of
compassion, concern, or
responsibility for others

[52,59,60]

Negotiation

[76]

Responsibility for actions

[52,66]

Table A5. Summary of nature play outcome evidence supporting ECEfS benchmarks and standards.

ECESS Standard

Nature Play Outcome Evidence

(Number of Nature Play Studies Reporting This Outcome)

Benchmark: Applied Knowledge

Cultural Preservation and Transformation

knowledge of growing local food (1)

Responsible Local and Global Citizenship

decision making (1); choice making (1); executive function skills (1); problem
solving (3); helping behavior—direct cooperation or collaboration (1);
social-emotional skills/development (3); prosocial behavior (5); positive peer play

interactions (3); empathy/responsibility for others (3); responsibility for actions (2);

self-confidence (6); independence (1)

Dynamics of Systems and Change

information (1); responsibility for actions (2); new perspectives (1)

knowledge of cause-and-effect relationships (1); exploratory skills (5) decision
making (1); choice making (1); making, describing, and recording observations (4);
sensory observation of the world (1); making connections and integrating
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ECESS Standard

Nature Play Outcome Evidence
(Number of Nature Play Studies Reporting This Outcome)

Sustainable Economics

Healthy Commons

Natural Laws and Ecological Principles

Inventing and Affecting the Future

knowledge of cause-and-effect relationships (1); creativity, creative thinking,
imagination (4); persistence, perseverance, determination (4); risk
analysis/anticipate outcome (1); decision making (1); choice making (1); problem
solving (3); model building (1); making and testing (2); goal-directed cooperation
or collaboration (4); self-confidence (6); responsibility for actions (2);
self-awareness (2); independence (1); resilience, protective factors associated with
resilience (2); negotiation (1)

Multiple Perspectives

connection to other living things (1); environmental dispositions and values;
valuing of life within nature (2); empathy; sense of compassion, concern, or
responsibility for others (3); positive peer play interactions (decreased play
disruptions and play disconnections) (3); goal-directed cooperation or
collaboration (4); sense of community/belonging; feelings of “at home” in the
world; feelings of inclusion and equality across genders and cultures (3); new
perspectives (1)

Strong Sense of Place

knowledge about nature (1); use of plant/nature terminology (1); knowledge of
growing/harvesting local food (1); knowledge of local plants and animals (3);
environmental awareness and knowledge (1); connection to nature (5); sense of
belonging in/attachment to place (1); environmental identity (2); awareness
of /sensitivities to natural/environmental surroundings (2); connection to other
living things (1); affinity toward nature/biophilia (2); decision making (1); choice
making (1); making, describing, and recording observations (4); making
connections and integrating information (1); sensory observation of the world (1);
classification skills (1); responsibility for actions (2)

Benchmark: Dispositions

Being

creativity, creative thinking, imagination (4); persistence, perseverance,
determination (4); curiosity (1); resilience, protective factors associated with
resilience (2); self-awareness (2); new perspectives (1); higher levels of pretend play

)

Relating

respectful interactions with nature (1); stewardship of/caring for plants, wildlife,
living creatures, and/or nature; compassionate care for nature (6); citizenship, civic
skills (1); goal-directed cooperation or collaboration (4); helping behavior-directed
cooperation or collaboration (1); empathy; sense of compassion, concern, or
responsibility for others (3); sense of community /belonging; feelings of “at home”
in the world; feelings of inclusion and equality across genders and cultures (3);
respect and positive relationships with adults and peers (2); responsibility for
actions (2); helping behavior-directed cooperation or collaboration (1)

7

Benchmark: Skills

Thinking Skills

creativity, creative thinking, imagination (4); curiosity (1); exploratory skills (5);
making connections and integrating information (1); asking questions (1); making,
describing, and recording observations (4); sensory observation of the world (1);
classification skills (1); using evidence to answer questions (1); inquiry skills (2);
scientific thinking and reasoning (3); problem solving (3)

Hands-On Skills

knowledge of growing/harvesting local food (1); model building (1); making and
testing (2); problem solving (3)
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Table A5. Cont.

Nature Play Outcome Evidence

ECEfS Standard (Number of Nature Play Studies Reporting This Outcome)

Benchmark: Applications and Actions

knowledge about nature (1); knowledge of cause-and-effect relationships (1);
knowledge of growing/harvesting local food (1); environmental awareness and
knowledge (1); sharing environmental knowledge with others (1);
modeling/monitoring for pro-environmental behavior with peers and family (1);
persistence, perseverance, determination (4); processing and using information (2);
positive attitudes toward learning (1); risk analysis/anticipate outcome (1);
exploratory skills (5); languaged and non-languaged exploratory behavior (1);
creativity, creative thinking, imagination (4); increase in diversity and specificity of
parent—child talk about plants and nature (1); language development, vocabulary
development, word acquisition (2); verbal expression of thoughts, ideas, and
feelings (2); writing skills (1); prosocial behavior; decreased antisocial or
challenging behaviors (5); goal-directed cooperation or collaboration (4); helping
behavior-directed cooperation or collaboration (1); positive peer play interactions
(decreased play disruptions and play disconnections) (3); new perspectives (1);
higher levels of pretend play (1); dramatic play (1); frequency and depth of
dramatic play (1)

Build Capacity

citizenship, civic skills (1); persistence, perseverance, determination (4);

Design and Create experimentation/model building (1); responsibility for actions (2)

respectful interactions with nature (1); stewardship of/caring for plants, wildlife,
living creatures, and/or nature; compassionate care for nature (6); sharing
environmental knowledge with others (1); modeling/monitoring for
pro-environmental behavior with peers and family (1); citizenship, civic skills (1);
empathy; sense of compassion, concern, or responsibility for others (3);
responsibility for actions (2)

Lead and Govern

appreciation and respect for nature (3); environmental identity (2); awareness
of /sensitivities to natural/environmental surroundings (2); affinity toward
nature/biophilia (2); environmental dispositions and values; valuing of life within

nature (2); positive peer play interactions (decreased play disruptions and play
Be Just and Fair disconnections) (3); helping behavior-directed cooperation or collaboration (2);
sense of community /belonging; feelings of “at home” in the world; feelings of

inclusion and equality across genders and cultures (3); empathy; sense of

compassion, concern, or responsibility for others (3); respect and positive

relationships with adults and peers (2); responsibility for actions (2)

citizenship, civic skills (1); problem solving (3); goal-directed cooperation or
collaboration (4); sense of community/belonging; feelings of “at home” in the
Participate and Collaborate world; feelings of inclusion and equality across genders and cultures (3); empathy;
sense of compassion, concern, or responsibility for others (3); negotiation (1);
responsibility for actions (2)

References

1. Davis, J.; Elliott, S. Editors’ Review of Research in Early Childhood Education for Sustainability: International Perspectives and Provocations;
Routledge: Abingdon-on-Thames, UK, 2014.

2. Ernst, J.; Burcak, F. Young Children’s Contributions to Sustainability: The Influence of Nature Play on Curiosity, Executive
Function Skills, Creative Thinking, and Resilience. Sustainability 2019, 11, 4212. [CrossRef]

3. Samuelsson, L.P; Kaga, Y. The Contribution of Early Childhood Education to a Sustainable Society; Unesco: Paris, France, 2008.

4. Engdahl, I. Early Childhood Education for Sustainability: The OMEP World Project. Int. ]. Early Child. 2015, 47, 347-366.
[CrossRef]

5. Clark, A. How to Listen to Very Young Children: The Mosaic Approach. Child Care Pract. 2001, 7, 333-341. [CrossRef]

6. Berto, R.; Barbiero, G. How the Psychological Benefits Associated with Exposure to Nature Can Affect Pro-Environmental
Behavior. Ann. Cogn. Sci. 2017, 1. [CrossRef]

7. Johansson, E. The Preschool Child of Today—The World-Citizen of Tomorrow? Int. J. Early Child. 2009, 41, 79. [CrossRef]

8. Edwards, S.; Cutter-Mackenzie, A. Pedagogical Play Types: What Do They Suggest for Learning about Sustainability in Early

Childhood Education? Int. J. Early Child. 2013, 45, 327-346. [CrossRef]


http://doi.org/10.3390/su11154212
http://doi.org/10.1007/s13158-015-0149-6
http://doi.org/10.1080/13575270108415344
http://doi.org/10.36959/447/336
http://doi.org/10.1007/BF03168880
http://doi.org/10.1007/s13158-013-0082-5

Sustainability 2021, 13, 7443 34 of 36

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Weldemariam, K.; Boyd, D.; Hirst, N.; Sageidet, B.; Browder, J.; Grogan, L.; Hughes, FE. A Critical Analysis of Concepts Associated
with Sustainability in Early Childhood Curriculum Frameworks Across Five National Contexts. Int. . Early Child. 2017, 49,
333-351. [CrossRef]

Arlemalm—Hagsér, E.; Davis, J. Examining the Rhetoric: A Comparison of How Sustainabilityand Young Children’s Participation
and Agency Are Framed in Australian and Swedish Early Childhood Education Curricula. Contemp. Issues Early Child. 2014, 15,
231-244. [CrossRef]

Wee, B. The Nature of Childhood in Childhoodnature. In Handbook of Comparative Studies on Community Colleges and Global
Counterparts; Latiner, R.R., Valeau, E.J., Eds.; Springer International Publishing: Cham, Switzerland, 2018; pp. 1-18. [CrossRef]
Taylor, A. Beyond Stewardship: Common World Pedagogies for the Anthropocene. Environ. Educ. Res. 2017, 23, 1448-1461.
[CrossRef]

Elliott, S.; Young, T. Nature by Default in Early Childhood Education for Sustainability. (Submission for the AJEE Special Issue
for the 18th Biennial AAEE Conference-Sustainability: Smart Strategies for the 21st Century). Aust. J. Environ. Educ. 2016, 32,
57-65. [CrossRef]

Kunchamboo, V.; Lee, CK.C.; Brace-Govan, J. Nature as Extended-Self: Sacred Nature Relationship and Implications for
Responsible Consumption Behavior. J. Bus. Res. 2017, 74, 126-132. [CrossRef]

Argent, A.; Vintimilla, C.D.; Lee, C.; Wapenaar, K. A Dialogue about Place and Living Pedagogies: Trees, Ferns, Blood, Children,
Educators, and Wood Cutters. J. Child. Pedagog. 2017, 1, 1-20.

Griffiths, M.; Murray, R. Love and Social Justice in Learning for Sustainability. Ethics Educ. 2017, 12, 39-50. [CrossRef]
Samuelsson, L.P. Why We Should Begin Early with ESD: The Role of Early Childhood Education. Int. ]. Early Child. 2011, 43, 103.
[CrossRef]

Grindheim, L.T.; Bakken, Y.; Hauge, K.H.; Heggen, M.P. Early Childhood Education for Sustainability through Contradicting and
Overlapping Dimensions. ECNU Rev. Educ. 2019, 2, 374-395. [CrossRef]

Davis, J. Revealing the Research “hole” of Early Childhood Education for Sustainability: A Preliminary Survey of the Literature.
Environ. Educ. Res. 2009, 15, 227-241. [CrossRef]

Green, C.; Kalvaitis, D.; Worster, A. Recontextualizing Psychosocial Development in Young Children: A Model of Environmental
Identity Development. Environ. Educ. Res. 2016, 22, 1025-1048. [CrossRef]

Wilson, R. Why Sustainability Is an Early Childhood Issue. Exchange 2020, 252, 16-21.

Ewert, A.; Place, G.; Sibthorp, J. Early-Life Outdoor Experiences and an Individual’s Environmental Attitudes. Leis. Sci. 2005, 27,
225-239. [CrossRef]

Finch, K.; Loza, A.M. Nature Play: Nurturing Children and Strengthening Conservation through Connections to the Land.
2015. Available online: https:/ /www.gufsee.org/uploads/6/5/0/5/65052893 /natureplaybooklet_color_palta_links_150108.pdf
(accessed on 5 May 2021).

Phenice, L.A.; Griffore, R.J. Young Children and the Natural World. Contemp. Issues Early Child. Child. 2003, 4, 167-171. [CrossRef]
Green, C. Monsters or Good Guys: The Mediating Role of Emotions in Transforming a Young Child’s Encounter with Nature.
Can. J. Environ. Educ. 2016, 21, 125-144.

Truscott, ]. Toward a Pedagogy for Nature-Based Play in Early Childhood Educational Settings. In Handbook of Comparative Studies
on Community Colleges and Global Counterparts; Latiner Raby, R., Valeau, E.J., Eds.; Springer International Publishing: Cham,
Switzerland, 2018; pp. 1-28. [CrossRef]

Dankiw, K.A.; Tsiros, M.D.; Baldock, K.L.; Kumar, S. The Impacts of Unstructured Nature Play on Health in Early Childhood
Development: A Systematic Review. PLoS ONE 2020, 15, €0229006. [CrossRef] [PubMed]

Boyd, D.; Hirst, N. Recognising Beach Kindy as a Pedagogical Approach for Critical Agents of Change within Early Childhood
Education. In Handbook of Sustainability Science and Research; Leal Filho, W., Ed.; World Sustainability Series; Springer International
Publishing: Cham, Switzerland, 2018; pp. 877-892. [CrossRef]

Powers, A.L.; Ren, Q. Nature Play Lit Review.pdf. 2018. Available online: https://drive.google.com/file/d/1SyVBNht2
TFOumZdE_fOHI2pgXa_qriM/view?usp=embed_facebook (accessed on 21 March 2021).

Little, S.; Derr, V. The Influence of Nature on a Child’s Development: Connecting the Outcomes of Human Attachment and Place
Attachment. In Research Handbook on Childhoodnature: Assemblages of Childhood and Nature Research; Cutter-Mackenzie-Knowles, A.,
Malone, K., Barratt Hacking, E., Eds.; Springer International Publishing: Cham, Switzerland, 2020; pp. 151-178. [CrossRef]
Davis, ].M.; Cooke, S.M. Educating for a Healthy, Sustainable World: An Argument for Integrating Health Promoting Schools
and Sustainable Schools. Health Promot. Int. 2007, 22, 346-353. [CrossRef]

Haas, C.; Ashman, G. Kindergarten Children’s Introduction to Sustainability through Transformative, Experiential Nature Play.
Australas. ]. Early Child. 2014, 39, 21-29. [CrossRef]

Elliott, S. Early Childhood Education for Sustainability: Reflections from Downunder. 2012. Available online: http://
sustainableschoolsproject.org /news/early-childhood-education-sustainability-reflections-downunder (accessed on 5 May 2021).
Hégglund, S.; Samuelsson, I.P. Early Childhood Education and Learning for Sustainable Development and Citizenship. Int. |.
Early Child. 2009, 41, 49. [CrossRef]

Fleer, M. A Cultural-Historical Perspective on Play: Play as a Leading Activity Across Cultural Communities. In Play and Learning
in Early Childhood Settings; Pramling-Samuelsson, 1., Fleer, M., Eds.; Springer: Dordrecht, The Netherlands, 2008; Volume 1,
pp. 1-17. [CrossRef]


http://doi.org/10.1007/s13158-017-0202-8
http://doi.org/10.2304/ciec.2014.15.3.231
http://doi.org/10.1007/978-3-319-51949-4_56-1
http://doi.org/10.1080/13504622.2017.1325452
http://doi.org/10.1017/aee.2015.44
http://doi.org/10.1016/j.jbusres.2016.10.023
http://doi.org/10.1080/17449642.2016.1272177
http://doi.org/10.1007/s13158-011-0034-x
http://doi.org/10.1177/2096531119893479
http://doi.org/10.1080/13504620802710607
http://doi.org/10.1080/13504622.2015.1072136
http://doi.org/10.1080/01490400590930853
https://www.gufsee.org/uploads/6/5/0/5/65052893/natureplaybooklet_color_palta_links_150108.pdf
http://doi.org/10.2304/ciec.2003.4.2.6
http://doi.org/10.1007/978-3-319-51949-4_82-1
http://doi.org/10.1371/journal.pone.0229006
http://www.ncbi.nlm.nih.gov/pubmed/32053683
http://doi.org/10.1007/978-3-319-63007-6_53
https://drive.google.com/file/d/1SyVBNht2TFOumZdE_f0Hl2pqXa_qriM/view?usp=embed_facebook
https://drive.google.com/file/d/1SyVBNht2TFOumZdE_f0Hl2pqXa_qriM/view?usp=embed_facebook
http://doi.org/10.1007/978-3-319-67286-1_10
http://doi.org/10.1093/heapro/dam030
http://doi.org/10.1177/183693911403900204
http://sustainableschoolsproject.org/news/early-childhood-education-sustainability-reflections-downunder
http://sustainableschoolsproject.org/news/early-childhood-education-sustainability-reflections-downunder
http://doi.org/10.1007/BF03168878
http://doi.org/10.1007/978-1-4020-8498-0_1

Sustainability 2021, 13, 7443 35 of 36

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Ardoin, N.M.; Bowers, A.W. Early Childhood Environmental Education: A Systematic Review of the Research Literature. Educ.
Res. Rev. 2020, 31, 100353. [CrossRef] [PubMed]

Mobher, D.; Shamseer, L.; Clarke, M.; Ghersi, D.; Liberati, A.; Petticrew, M.; Shekelle, P.; Stewart, L.A.; PRISMA-P Group. Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015 Statement. Syst. Rev. 2015, 4, 1. [CrossRef]
North American Association for Environmental Education Developing a Framework for Assessing Environmental Literacy. 2011.
Available online: https://naaee.org/our-work/programs/environmental-literacy-framework (accessed on 3 March 2021).
Minnesota Early Childhood Indicators of Progress. 2017. Available online: https://edocs.dhs.state.mn.us/Ifserver/Public/DHS-
7596 A-ENG (accessed on 2 March 2021).

Center on the Developing Child at Harvard University. 2021. Available online: https://developingchild.harvard.edu/ (accessed
on 1 June 2021).

Cloud, J.P; Bergstrom, K.; Bollmann-Zuberbuhler, B.; Burns, H. Education for a Sustainable Future, Benchmarks: For Individual
and Social Learning. J. Sustain. Educ. 2017. Available online: http://www.susted.com/wordpress/content/education-for-a-
sustainable-future-benchmarks-for-individual-and-social-learning_2016_04/ (accessed on 20 December 2020).

Cloud, J.P. The Cloud Institute’s EfS Standards and Performance Indicators PreK-2. Edition 2. 2015. Available online: https:
//cloudinstitute.org/cloud-efs-standards (accessed on 20 December 2020).

Elliott, S. Essential, Not Optional: Education for Sustainability in Early Childhood Centres. Exchange 1978, 192, 34-37.
Minnesota Department of Education. 2020. Available online: https://education.mn.gov/MDE/dse/early /highqualel /ind/
(accessed on 4 April 2020).

Green, M. “If There’s No Sustainability Our Future Will Get Wrecked’: Exploring Children’s Perspectives of Sustainability.
Childhood 2016, 24, 151-167. [CrossRef]

Spearman, M.; Eckhoff, A. Teaching Young Learners about Sustainability. Child. Educ. 2012, 88, 354-359. [CrossRef]

Pearson, E.; Degotardi, S. Education for Sustainable Development in Early Childhood Education: A Global Solution to Local
Concerns? Int. ]. Early Child. 2009, 41, 97-111. [CrossRef]

Anderson, D.; Comay, J.; Chiarotto, L. The importance of Indigenous perspectives in children’s environmental inquiry. In Natural
Curiosity 2nd Edition: A Resource for Educators; The Laboratory School at the Eric Jackman Institute of Child Study: Toronto, ON,
Canada, 2017.

Wilson, R. Goodness of fit: Good for children and good for the Earth. In The Earth Is Our Home; Hoot, J.L., Szente, J., Eds.;
Association for Childhood Education International: Washington, DC, USA, 2010; pp. 17-35.

Samuelsson, L.P; Li, M.; Hu, A. Early Childhood Education for Sustainability: A Driver for Quality. ECNU Rev. Educ. 2019, 2,
369-373. [CrossRef]

Ashman, S. Developing a Nature-Based Four-Year-Old Kindergarten Program: OAK Learning Center at Bay Beach Wildlife
Sanctuary in Green Bay WI (USA). Int. J. Early Child. Environ. Educ. 2018, 6, 35-43.

Bal, E.; Kaya, G. Investigation of Forest School Concept by Forest School Teachers’ Viewpoints. Int. Electron. ]. Environ. Educ.
2020, 10, 167-180.

Barrable, A.; Booth, D. Nature Connection in Early Childhood: A Quantitative Cross-Sectional Study. Sustainability 2020, 12, 375.
[CrossRef]

Brussoni, M.; Ishikawa, T.; Brunelle, S.; Herrington, S. Landscapes for Play: Effects of an Intervention to Promote Nature-Based
Risky Play in Early Childhood Centres. J. Environ. Psychol. 2017, 54, 139-150. [CrossRef]

Burgess, E.; Ernst, J. Beyond Traditional School Readiness: How Nature Preschools Help Prepare Children for Academic Success.
Int. ]. Early Child. Environ. Educ. 2020, 7, 17-33.

Cameron-Faulkner, T.; Macdonald, R.; Ludovica, S.; Melville, J.; Gattis, M. Plant Yourself Where Language Blooms: Direct
Experience of Nature Changes How Parents and Children Talk about Nature. Child. Youth Environ. 2017, 27, 110. [CrossRef]
Drown, K.K.; Keith, M.C. Dramatic Play Affordances of Natural and Manufactured Outdoor Settings for Preschool-Aged Children.
Child. Youth Environ. 2014, 24, 53. [CrossRef]

Cordiano, T.S.; Lee, A.; Wilt, |.; Elszasz, A.; Damour, L.K.; Russ, S.W. Nature-Based Education and Kindergarten Readiness:
Nature-Based and Traditional Preschoolers Are Equally Prepared for Kindergarten. Int. |. Early Child. Environ. Educ. 2019, 6,
18-36.

Dilek, O,; Atasoy, V. Forest School Applications in Pre-School Period: A Case Study. Int. Electron. |. Environ. Educ. 2020, 10,
195-215.

Elliot, E.; Kayla, T.E.; Sharon, C.; Ulrich, M. Taking Kindergartners Outdoors: Documenting Their Explorations and Assessing the
Impact on Their Ecological Awareness. Child. Youth Environ. 2014, 24, 102. [CrossRef]

Ernst, J.; Johnson, M.; Burcak, F. The Nature and Nurture of Resilience: Exploring the Impact of Nature Preschools on Young
Children’s Protective Factors. Int. J. Early Child. Environ. Educ. 2019, 6, 7-18.

Fyfe-Johnson, A.L.; Saelens, B.E.; Christakis, D.A.; Tandon, P.S. Physical Activity and Parental Attitudes and Beliefs of Children
Attending a Nature Preschool. Int. ]. Early Child. Environ. Educ. 2019, 6, 3-17.

Green, C. Children Environmental Identity Development in an Alaska Native Rural Context. Int. |. Early Child. 2017, 49, 303-319.
[CrossRef]

Green, C.J.; Lliaban, S. Exploring Rural Alaskan Children’s Spatial Autonomy and Environmental Competency through a
Draw-Write-and-Tell Method. Child. Youth Environ. 2020, 30, 47-65. [CrossRef]


http://doi.org/10.1016/j.edurev.2020.100353
http://www.ncbi.nlm.nih.gov/pubmed/34173434
http://doi.org/10.1186/2046-4053-4-1
https://naaee.org/our-work/programs/environmental-literacy-framework
https://edocs.dhs.state.mn.us/lfserver/Public/DHS-7596A-ENG
https://edocs.dhs.state.mn.us/lfserver/Public/DHS-7596A-ENG
https://developingchild.harvard.edu/
http://www.susted.com/wordpress/content/education-for-a-sustainable-future-benchmarks-for-individual-and-social-learning_2016_04/
http://www.susted.com/wordpress/content/education-for-a-sustainable-future-benchmarks-for-individual-and-social-learning_2016_04/
https://cloudinstitute.org/cloud-efs-standards
https://cloudinstitute.org/cloud-efs-standards
https://education.mn.gov/MDE/dse/early/highqualel/ind/
http://doi.org/10.1177/0907568216649672
http://doi.org/10.1080/00094056.2012.741476
http://doi.org/10.1007/BF03168881
http://doi.org/10.1177/2096531119893478
http://doi.org/10.3390/su12010375
http://doi.org/10.1016/j.jenvp.2017.11.001
http://doi.org/10.7721/chilyoutenvi.27.2.0110
http://doi.org/10.7721/chilyoutenvi.24.2.0053
http://doi.org/10.7721/chilyoutenvi.24.2.0102
http://doi.org/10.1007/s13158-017-0204-6
http://doi.org/10.7721/chilyoutenvi.30.1.0047

Sustainability 2021, 13, 7443 36 of 36

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Heldal, M.; Hagen, T.L.; Olaussen, I.0.; Haugen, G.M.D. Social Sustainable Education in a Refugee Camp. Sustainability 2021, 13,
3925. [CrossRef]

Kahriman-Pamuk, D. An Exploration of Parents” Perceptions Concerning the Forest Preschool. Int. Electron. ]. Environ. Educ.
2020, 10, 237-250.

Kochanowski, L.; Carr, V. Nature Playscapes as Contexts for Fostering Self-Determination. Child. Youth Environ. 2014, 24, 146.
[CrossRef]

Lai, RT.L.; Lane, S.J.; Anson, C.Y.T,; Leung, C.; Lobo, H.T.L.; Browne, G.; Chan, S.W.C. Effects of an Unstructured Free Play and
Mindfulness Intervention on Wellbeing in Kindergarten Students. Int. J. Environ. Res. Public Health 2020, 17, 5382. [CrossRef]
MacDonald, K.; Breunig, M. Back to the Garten: Ontario Kindergarteners Learn and Grow through Schoolyard Pedagogy. J.
Outdoor Environ. Educ. 2018, 21, 133-151. [CrossRef]

McClain, C.; Vandermaas-Peeler, M. Outdoor Explorations with Preschoolers: An Observational Study of Young Children’s
Developing Relationship with the Natural World. Int. J. Early Child. Environ. Educ. 2016, 4, 37.

McCree, M.; Cutting, R.; Sherwin, D. The Hare and the Tortoise Go to Forest School: Taking the Scenic Route to Academic
Attainment via Emotional Wellbeing Outdoors. Early Child Dev. Care 2018, 188, 980-996. [CrossRef]

McVittie, J. Sensuous and Languaged Learning: Children’s Embodied and Playful Connections to Nature. Int. J. Early Child.
Environ. Educ. 2018, 6, 21.

Meyer, J.; Ulrich, M.; Sarah, M. Comparing Classroom Context and Physical Activity in Nature and Traditional Kindergartens.
Child. Youth Environ. 2017, 27, 56. [CrossRef]

Nedovic, S.; Morrissey, A.-M. Calm Active and Focused: Children’s Responses to an Organic Outdoor Learning Environment.
Learn. Environ. Res 2013, 16, 281-295. [CrossRef]

Omidvar, N.; Wright, T.; Beazley, K.; Seguin, D. Investigating Nature-Related Routines and Preschool Children’s Affinity to
Nature at Halifax Children’s Centers. Int. J. Early Child. Environ. Educ. 2019, 6, 42-58.

Schlembach, S.; Leslie, K.; Rhonda, D.B.; Victoria, C. Early Childhood Educators’ Perceptions of Play and Inquiry on a Nature
Playscape. Child. Youth Environ. 2018, 28, 82-101. [CrossRef]

Volpe, M.; Derr, V.; Kim, S. “And It Made Me Feel Good inside”: Initial Evidence and Future Methods for Evaluating Nature
School Effectiveness. Child. Youth Environ. 2019, 29, 5-27. [CrossRef]

Wojciehowski, M.; Ernst, J. Creative by Nature: Investigating the Impact of Nature Preschools on Young Children’s Creative
Thinking. Int. ]. Early Child. Environ. Educ. 2018, 6, 3-20.

Yilmaz, S.; C1g, O.; Yilmaz-Bolat, E. The Impact of a Short-Term Nature-Based Education Program on Young Children’s Biophilic
Tendencies. ITkogr. Online 2020, 19, 1729-1739. [CrossRef]

Zamzow, ].; Ernst, ]. Supporting School Readiness Naturally: Exploring Executive Function Growth in Nature Preschools. Int. |.
Early Child. Environ. Educ. 2020, 7, 6-16.


http://doi.org/10.3390/su13073925
http://doi.org/10.7721/chilyoutenvi.24.2.0146
http://doi.org/10.3390/ijerph17155382
http://doi.org/10.1007/s42322-018-0011-z
http://doi.org/10.1080/03004430.2018.1446430
http://doi.org/10.7721/chilyoutenvi.27.3.0056
http://doi.org/10.1007/s10984-013-9127-9
http://doi.org/10.7721/chilyoutenvi.28.2.0082
http://doi.org/10.7721/chilyoutenvi.29.2.0005
http://doi.org/10.17051/ilkonline.2020.734968

	Introduction 
	Literature Review 
	Early Childhood Education for Sustainability 
	Nature Play as ECEfS 

	Materials and Methods 
	Purpose 
	Systematic Review Design and Search Process 
	Study Screening and Eligibility 
	Quality Appraisal 
	Data Analysis 

	Results 
	Discussion 
	Implications 
	Implications for Practice 
	Implications for Research 

	Conclusions 
	
	References

