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Abstract

This scoping review collates empirical and grey literature that examines how
schools are acting to nurture healthier and more environmentally aware young
people through integrated approaches. Over the last twenty years, integration has
been increasing within school contexts. Approaches include teaching and
learning, physical environmental adaptations, developing ecologically focused
policy, and reorienting wider school culture. We noted a developing discourse
around what constitutes evidence in this emerging interdisciplinary field.
Developing a better understanding of integrated approaches, and an evidence
base of what works and how, could inform interdisciplinary collaboration and
enable a clearer message to be communicated to stakeholders about how the
school context can nurture healthier and more environmentally aware young

people.
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Background

Society is increasingly experiencing “wicked problems” associated with human health
and environmental change (Head & Alford, 2015). Global research agendas such as

“Planetary Health” (Rockefeller Foundation, n.d.) and “One Health” (WHO, 2019) are



emergent frameworks through which we can rethink public health in a period of
unprecedented environmental and societal change. Increasing rates of non-
communicable diseases (NCDs) such as type 2 diabetes mellitus, cancers,
cardiovascular diseases, and mental health conditions are often influenced by upstream
human behaviors that also feature in cycles of environmental degradation (King’s Fund,
2013). For example, a reliance on environmentally inefficient modes of transport has
led to poor air quality and increasing rates of respiratory conditions (WHO, 2005a).
Patterns of overconsumption have led to an obesity syndemic and have influenced (and
are influenced by) environmentally unsustainable agricultural practices (Hawkes, 2007;
Berners-Lee, 2019; Swinburn et al., 2019). Current and future generations are faced
with mitigation and adaptation in response to these issues, which will require a critical
awareness of the relationships between human behavior, human health, and the health
of the environment (The Rockefeller Foundation, 2019; WHO, 2017).

Many health and environmental behaviors are shaped in early life (Frech, 2012),
and given that 91% of the world’s primary school-age population are in some form of
mainstream education (UNICEF, 2018), the school context is an important place in
which to support human health and the environment (Halfon & Hochstein, 2002).
Schools have long played an important role in public health (Harris, 1995). Their
importance as places with the power to influence health behaviors was recognized in
1986, when the World Health Organization’s Ottawa Charter for Health Promotion and
the subsequent Health Promoting School framework were launched (WHO, 1986).

Research has also highlighted the importance of using multilevel approaches to
make the greatest gains from health promotion. Research conducted by West, Sweeting,
and Leyland that examined young people’s rates of health-related behaviors across 43

UK secondary schools found that “schools which succeed in engaging pupils with



education which promote pupil involvement, and have better teacher-pupil relations, are
more likely to secure pupil attachment to the goals of health promotion” (pp. 286-287).
A systematic review of the associations between obesity and primary school diet and
physical activity policy found that “complex approaches to preventing childhood
obesity which focus on multiple factors (e.g. diet, physical activity, sedentary behavior,
self-esteem) and at multiple levels of influence (e.g. home, school, neighborhood)” are
necessary for an optimal and sustainable impact in the longer term (Williams et al.,
2013, p. 19). Developing a better understanding of approaches that support schools and
communities to develop a health-promoting ethos and influence health behaviors
remains critical.

Although less well-established in schools, the concepts of ecologically friendly
or sustainable schools have sought to influence environmental awareness and related
behaviors in young people (Harris, 2008; Eco Schools, 2020). An increasing body of
research has examined how the principals involved in Environmental Education and
Education for Sustainable Development can facilitate better environmental outcomes
and nature stewardship in children (Kahn & Kellert, 2002; King & Kahn, 2003; Eames
et al., 2008). While both of these approaches seek to influence environmental
knowledge and behaviors, they are also conceptually distinct. Environmental Education
has historically been associated with ecology and conservation and is often grounded in
traditional scientific literacies, while Education for Sustainable Development, a term
advocated for by UNESCO, integrates social, cultural, and economic facets of
sustainability. Across both approaches, differing underlying paradigms shape the
problematization of environmental issues, influencing how existing beliefs regarding

the nature of human relationships with the planet are sustained or challenged (Jickling,



2001; Simpson & Freeman, 2004; Jickling & Wals, 2008; Kopnina, 2012a; Bacchi,
2016).

Nature connectedness, another diverse and contested term, is being seen as
increasingly important in terms of community- and school-based health and
environmental approaches (Kaplan & Kaplan, 1989; Kellert & Wilson, 1993; Maller et
al., 2006*). Community gardens based in school settings have been associated with
positive impacts on physical activity levels, wellbeing, and social connection (Lovell et
al., 2014; Ohly et al., 2016), while free play in natural environments has been positively
correlated with increased empathy and connection to nature (Louv, 2010; Kemple et al.,
2016).

For health-promotion strategies in the school context, examining how and why
connection to nature plays a role in wellbeing and how nature-based approaches can be
fostered through social practices has begun to shape the development of nature-
informed pedagogies, such as storied landscapes (Jrgensen, 2017) and narrative
journeys (Waters, 2017). Research exploring the role of democracy, agency, and
participation has aimed to explore children’s attunement to nature from “contemporary
sociological understandings of children’s competence as social actors” (Holloway &
Valentine, 2004, p. 2). There is increasing concern that young people are experiencing a
nature deficit that is associated with changing cultures of play and increased technology
use, and addressing this is seen as important for educators, researchers, and policy
makers alike (Louv, 2010; Kemple et al., 2016; MacQuarrie & Nugent, 2017).

The role and function of science education, which is intertwined with health,
environmental, and sustainability education, has also evolved in many countries.
Understanding the “mutual inter-dependence” (Dillon, 2012; Zeyer & Dillon, 2014)

between problems related to health, the environment, and science has fostered critical



discourse around the evolving characteristics of science education and engaged
citizenship (Zeyer & Kyburz-Graber, 2012). Broadly, socio-scientific problems require
the teaching and learning of a wide range of scientific processes and technical skills that
draw on economic, sociological, philosophical, and ethical components that
contextualize science for learners by fostering a coherent thread through place,
connection, and action (Barton & Upadhyay, 2010; Buxton, 2010). Evidence exploring
the implications of these multifaceted issues and how they can be approached in ways
that build on the synergies between health, the environment, and sustainability has
shaped several strands of thinking. It has had a particular influence on how the future of
engaged science literacy will reflect “what is important to know, value and be able to
do” (Bybee, 2012, p. 49) in terms of issues relating to health, the environment, and
science. Moreover, the way in which socio-scientific problems require a diverse
citizenship, competent out-of-the-box thinking, innovative design, and creativity
(including the expressive arts) has implications for education more broadly regarding
how it can evolve to build and foster the resilience necessary in young people to adapt
to unprecedented social and climate change (Kagawa & Selby, 2010; Anderson, 2012).
In many cases, governmental policy has begun to advocate for more holistic
action in response to environmental issues. In the UK, for example, between 2004 and
2010, the Sustainable Development Commission (SDC) and the Department for
Education (DfE) developed a National Framework for Sustainable Schools, a holistic
approach to environmental sustainability that spanned “curriculum, campus and
community” (DfE, 2009). An evaluative report found that schools focused on
sustainability encouraged “students to become more readily engaged in the complex
issues and dilemmas of sustainability” and that students showed increased “participation

and enthusiasm,” which are key components of effective learning (Birney & Reed,



2009, p. 5). Although the National Framework for Sustainable Schools lost political
support, voluntary initiatives such as “Eco-schools,” “Nature Friendly Schools,” and
“Forest schools” are acting to nurture healthier and more environmentally aware
behaviors for primary school-aged children. From an international perspective, similar
approaches such as “Enviroschools” in New Zealand (Toimata Foundation, 2020),
“Green schools” in the USA (Green Schools Alliance, 2020), and “Skovbarnehave”
(forest kindergarten) in the Danish context are gaining recognition.

It is clear that health-promoting and sustainable school initiatives and health,
science, and environmental education share many approaches and seek similar
outcomes, including fostering healthy and sustainable knowledge and behaviors;
cultivating wellbeing, resilience, and innovation; developing children’s capacities to
think critically; and developing other health and scientific literacies. Furthermore, with
recent calls for a “realignment of health-promotion research agendas to address
environmental challenges in, with and through schools” (Dadaczynski, et al., 2019, p.
3), understanding more about the potential role of integration in supporting healthy and
environmentally aware behaviors is important.

We therefore conducted a systematic scoping review (Arksey & O’Malley,
2005; Tricco et al., 2018) to collate and map the academic, empirical, and grey literature
associated with healthy green integration in the mainstream school context. The
overarching research question was as follows: what is the evidence base for integrating
health- and environmental-related approaches in the school context to nurture healthy
and environmentally aware young people? Our aims were to collate and map the extent

and range of evidence geographically, by feature of school environment, and to identify

gaps.



Methods

The systematic scoping review followed the guidelines within the PRISMA-ScR:
checklist and explanation (Tricco et al., 2018), which built on the previous work of
Arksey and O’Malley (2005) and Colquhoun and colleagues (2014). The revised
guidance includes 27 steps for robust reporting of scoping review data. We developed
an initial review protocol to ensure the clarity and comprehensiveness of the review

process (which can be requested from the corresponding author).

Search terms and language

Initial scoping of relevant databases in education, health, and social sciences revealed
both commonalities and differences in the terminology used to define health promotion
and environmental sustainability approaches applied in the school context. In the
interest of using a broad and globally recognized definition of health promotion in
relation to the school context, we utilized the World Health Organization’s Ottawa

Charter for Health Promotion, which states:

Political, economic, social, cultural, environmental, behavioral and biological
factors can all favor health or be harmful to it. Health promotion action, aims at

making these conditions favorable through advocacy for health. (WHO, 1986, p. 1)
Refining and choosing a definition of environmental sustainability was equally
problematic because the way this is conceptualized varies across the evidence (Jickling
& Wals, 2008). During the initial scoping, the United Nations’ Brundtland Report on
Sustainable Development was cited in much of the environmental education literature.
The report defines sustainable development as “development that meets the needs of the

present without compromising the ability of future generations to meet their own needs

(UN, 1987, p. 16). We chose this broad and internationally recognized definition



because it was commonly applied to initial evidence searches, although we remained
conscious of the contentious nature of how environmental education and environmental
sustainability education are defined depending on the paradigmatic boundaries in which
they are conceptualized (Bonnett, 1999; Jickling & Wals, 2008). In the light of our
objectives to map the extent and range, rather than appraise or critique evidence, at the
stage of inclusion and exclusion, we took an inclusive approach to studies that utilized
other definitions but met all other criteria.

We developed a comprehensive string of search terms (English language only).

Below is a full list of the search terms we applied.

health*, promotion, education, learning, awareness or behaviors (AND) enviro*,
environmental or environment (AND) school* or schooling (AND) sustain*, sustainable

or sustainability) (OR) green (OR) planetary (OR) eco*, ecology or ecological.

Searches

Search strings were applied across ten peer-reviewed health, education, and social
science databases: PubMed, Medline, Web of Science, British Education Index,
Australian Education Index, Education Research Complete, Campbell Systematic
Reviews, Prospero, the Kings Fund Digital Archive, and the Education Resources
Information Centre. Supplementary searching was conducted through topical and
systematic review databases, and hand searching and forward citation searches were
also done. Grey literature was identified through comprehensive searching of online
platforms (SEEd, 2019) and common search engines. We searched academic and UK
school websites for pertinent maps, articles, commentaries, and systematic reviews as
well as unpublished literature and theses in progress. The same search strings were

applied consistently for the sake of coherence and reliability and we were interested in



any source that had been published over a twenty-year period (spanning 1998-2018).

Our primary searches took place between June and October 2018.

Study selection

Inclusion and exclusion criteria

To be included in the review, the source (whether empirical, theoretical, or grey
literature) needed to focus on the mainstream school context providing educational
provision for children aged 3—18 years. Articles that focused on the teacher-training
environment were considered on an individual basis and retrieved for further scrutiny if
at least two members of the review team saw the content as directly related to, or
impacting upon, the school context (either through curriculum or by being directly
related to classroom practice) (Elsden-Clifton & Futter-Puati, 2015*; Mandikonza &
Lotz-Sisitka, 2016*). Populations of interest included children, teachers, management,
kitchen workers, and any other role within the school, as well as families and wider
school communities. The source was required to discuss an activity, policy, curriculum,
ethos, or adaptation within the school context that sought to both improve and promote
the health and wellbeing of its community, and had to explicitly state actions to be
undertaken in order to improve environmental sustainability awareness or action. Any
outcomes that were directly related to health and environmental sustainability were of
interest to the research team, including health and behavioral indicators, learning,
attitudes, and perceptions, and cleaner air quality or other measures of environmental
quality that are linked to supporting health. In line with systematic scoping review
methodology, no formal quality criteria for study design were used; rather, our aim was
to capture a broad map of the literature that has explored how schools have acted or are

acting to nurture healthier and more environmentally aware behaviors.
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Screening

All titles and abstracts were imported into Endnote software (2018) and reviewed
against the inclusion and exclusion criteria. Ten percent of titles and abstracts were
screened using a double blind approach by two reviewers (RP and AJW) to test the
screening process. Texts for possible inclusion were retrieved and the full text reviewed

and if appropriate selected for abstraction.

Quality assessment

Due to the broad methodological approach undertaken, no formal process of quality
appraisal, such as CASP (2018), was undertaken. This is standard practice in forms of
evidence synthesis (such as scoping reviews) where the broad objective is to map the

evidence base and no formal meta-analysis or in-depth synthesis is undertaken.

Data abstraction, charting, and synthesis

Selected texts went on to data extraction (see supplementary file). Data was abstracted
and then charted in terms of the following descriptive characteristics: location and time
of publication, type of evidence, focus of approach, source type and name, study design,
the search method used to identify the source, and any other pertinent detail, such as
whether empirical, conceptual, grey literature or another type of literature (see
Summary of mapped literature in the Results section). Secondly, we undertook a
narrative synthesis of these approaches, which included examining gaps in knowledge

as well as of any underlying theoretical frameworks and reported impacts.
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Results

Summary of mapped literature

The first part of the Results section provides a summary of the mapped evidence that
has explored how schools have acted or are acting to promote healthier and more
environmentally aware behaviors. This map represents literature from across the globe
published between 1998 and 2018 and includes academic articles, empirical studies,

books, and a range of grey literature, including policy and online sources.

Number and types of texts

After the removal of duplicates, 3,051 titles and abstracts were screened and 228 papers
underwent full text screening. During this process, a further two books that met the
inclusion criteria were found by undertaking citation searches of included texts. A total
of 87 sources were included in the systematic scoping review (all sources can be found
as a supplementary file). This literature included journal articles (n=75), books (n=5), a
thesis (n=1), and additional grey literature sources (n=6) that included reports, policies,
and school philosophies. Throughout the review, sources that met our search criteria are
distinguished with a *. Figure 1 shows the process of capturing the relevant literature
using an adapted Preferred Reporting Items for Systematic Reviews and Meta-Analyses

PRISMA flowchart (Moher et al., 2009).



(Figure 1: Flowchart of search process adapted from the PRISMA Framework)
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We found an increase in the overall volume of literature published over the last twenty

years, with some spikes in volume during 2005, 2008, 2011, and 2016 (see Figure 2).
The most significant drop in publications was found during 2017, although we found
evidence that this fall stabilized in 2018, with literature being more consistently
published during this year. The evidence captured in this review was found to be

fragmented, with several aspects of integration in the school environment

underexplored.
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(Figure 2: Volume and timings of literature)

Locations

The texts located through the search represent a wide range of geographic regions
(Figure 3). Globally, the regions with the greatest volume of publications were North
America (n=35) and Australasia (n=16). Africa and South America were found to have
the smallest percentage of literature associated with integration, although we recognize
that using English language search terms may have missed sources published in other
languages. A key publication source was the Danish School of Education, which has
published the most comprehensive and collated evidence around the rationales and
strategies for schools to cultivate healthier and more environmentally aware behaviors

(Simovska & Mannix McNamara, 2015%).
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(Figure 3: Volume of evidence according to region)

Approaches and activities

The scoping review suggests that the most common approaches that schools use to

improve rates of healthy and environmentally aware behaviors are as follows:

Teaching and learning (developing action-competent young people; place-

based learning)

e Use of physical environment (cultivating outdoor multi-use space and
improving the built environment)

e Developing ecologically focused policy

e Through whole-school approaches (a focus on embedding a healthy and

environmental ethos)

Figure 4 shows the focus areas from the evidence presented, which is based on

empirical or theoretical research (75 academic journal articles).
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The strategies discussed were often dependent on other strategies being in place and on

particular conditions related to the case study school or regional policy influences that

affected how the school was able to operate. However, we collated the evidence under

the categories above to map how schools have attempted to combine approaches to

nurture healthier and more environmentally young people and to broadly highlight areas

for future inquiry.
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Teaching and learning

Teaching to promote health and sustainability was implemented in two key ways:

(1) Developing children’s action competencies (broadly, an individual’s ability to
solve problems using a range of resources, both independently and as part of a
group or wider society) (Barrett, 2006*; Eames, Cowie, & Bolstad, 2008%*;
Enviroschools, 2017*; Langford et al., 2015*; Lysgaard & Simovska, 2016%;
Simovska & Mannix McNamara, 2015%)

(2) Utilizing place-based approaches (through visits to natural environments or
using places such as school gardens to teach children about sustainability,
nutrition, and the value of green spaces in fostering mental wellbeing) (Cutter-
Mackenzie, 2009*; Edwards et al., 2016*; Maller & Townsend, 2006*; Pryor,

Carpenter, & Townsend, 2005%).

Developing action-competent young people

One of the most prominent areas of teaching and learning found to be associated with
health and environmental integration was the concept of action competence. Although
diversely conceptualized in the critical literature (Jensen & Schnack, 1997; Breiting &
Mogensen, 1999), there were some commonalities in how action-competent approaches
to learning about health and environmental sustainability were described across the
literature included in this review; these approaches were primarily described as
fostering children’s capacities to make meaningful connections (Barrett, 2006*). These
connections were made through planning activities that were centered on a problem that
encompassed features of both health and environmental sustainability. In this process,
learners are often supported in making connections through targeted questioning and

guidance on how to utilize appropriate resources to make systematic and achievable
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plans to solve problems, and this approach often draws on children’s prior experiences
across multiple subjects (Simovska and Mannix McNamara, 2015%).

Several articles explored how developing cross-curricula projects that integrated
health and environmental education fostered problem solving, strengthened children’s
skills in group work, and developed independence and agency (Keselman et al., 2012%;
Zimmerman & Weible, 2017%). Action-competent approaches to learning were not
found to be dependent on having access to green space, but rather on discrete
approaches that centered on the quality of teacher-led facilitation, such as the use of
directed, thought-provoking questioning, well-planned activity, and periods of
supported and independent reflection (Johannesson et al., 2011*; Eames et al., 2008*;
Enviroschools, 2017*; Lysgaard & Simovska, 2016*; Simovska & Mannix McNamara,

2015%*; Enviroschools, 2019; Davis and Cooke, 2007*; O’Brien and Howard, 2016%*).

Place-based learning

The second form of learning characterized as useful in promoting health and
environmental sustainability was ‘place-based,” ‘hands-on,” or ‘bush’ learning (Green,
2013*; Madsen, Nordin, & Simovska, 2016*; Maller & Townsend, 2006*). These types
of learning were described as experiences that centered on immersion in a natural
environment. This immersion enabled students to engage in physical activity and
environmental learning in an embodied and memorable manner that was found to be
conducive to nurturing healthy and environmental behaviors. Forms of place-based
learning were characterized in a number of ways, including ‘Forest Schools’ (Kemp &
Pagden, 2018*; L. O’Brien, 2009%*), school gardens (Black et al., 2015%*; Cutter-
Mackenzie, 2009*; Jones, Weitkamp, Kimberlee, Salmon, & Orme, 2012*), ‘bush
therapy’ (Pryor et al., 2005%), ‘Enviroschools’ (2017%*; Jackson, 2009%*), and, in the

Danish context, udeskole (Waite, Belling, & Bentsen, 2016*). There were also
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examples across the literature of teachers combining action-competent approaches or
other planned teaching approaches to strengthen the learning opportunities for children
during place-based activities (Edwards et al., 2016*; Keselman et al., 2012*; Norddahl

& Johannesson, 2016*; Turtle, Convery, & Convery, 2015%).

Physical environment

Outdoor

Healthy and environmentally aware behaviors were also cultivated through ‘greening’
school playgrounds with additional planting (trees, herbs, flowers, and vegetable
gardens). Strategies included ensuring that school grounds were as welcoming to nature
as possible, including bees, birds, and other native species (Davis, Spaniol, & Somerset,
2015%*; Dyg & Wistoft, 2018*; Enviroschools, 2017*; O’Brien & Howard, 2016%*).
Cultivating space physically within the school or local community for gardens was
found to increase children’s awareness of environmental concerns and processes, while
also offering the opportunity for school kitchens to cook healthier meals and increase
children’s nutrient intake alongside the teaching of farm-to-plate processes (Black et al.,
2015%*; Guitart, Pickering, & Byrne, 2014%*; Jones et al., 2012*; Kensler & Uline,
2016%*; Poland & Dooris, 2010*; Rojas et al., 2011*). For schools without available
space, visits to local nature reserves or other outdoor spaces were considered important
to foster healthy and environmentally aware behaviors (Carley, Fisher, & Ray, 2018%*;

Lewicki, 1998%*; Zimmerman & Weible, 2017%*).

Indoor

Eco-friendly alterations to buildings such as improved ventilation and natural lighting
were considered to be important characteristics of healthy and environmentally aware

schools (Ahn, Choi, Koh, & Pearce, 2011%*; Ikeda et al., 2018*; Theodosiou &
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Ordoumpozanis, 2008*). Many texts discussed the importance of recognizing the
incongruence of schools teaching children how to undertake healthier and more
environmentally aware behaviors when often the school building itself is not
constructed in an environmentally sustainable way. Although this was seen to be related
to chronic underfunding and wider social issues, it remained evident that physical
factors were found to proliferate unhealthy and unsustainable outcomes in schools.
Furthermore, the visual disconnection between unsustainable buildings and poor
investment was associated with conflating and delegitimizing the potential power of
ecological learning around health and sustainability (Chapman, 2012%*; Dolan, Sturm, &

Wollmuth, 2006*; Zepatou, Loizidou, Chaloulakou, & Spyrellis, 2016%*).

Ecologically focused policy

Policies that encouraged walking and cycling were also considered to be indicators of
health and environmental awareness with respect to schools. The importance of walking
school buses (WSBs) and collaboration between local authorities and schools to
improve the safety of surrounding streets (Kingham and Ussher, 2005*) was noted in
the literature (N=6). Increasing the number of designated cycle paths and altering speed
limits were important considerations when encouraging children to walk, cycle, or scoot
to school (Helbich, 2017*). WSBs were found to have some success in encouraging
children to choose healthy and environmentally conscious commutes to school, but
success was often dependent on volunteer availability, which was often sporadic and
difficult to maintain (Collins & Kearns, 2010*; Hinckson, 2016*). Environmentally
informed food policies were also found to be practical, healthy, and sustainable
initiatives for schools to consider, with perceived benefits including cost-effectiveness,
better nutrition from locally grown organic suppliers (including school- or community-

based gardens), and the lowering of the carbon footprint by choosing regional options



20

(He & Mikkelsen, 2014%*; Liu et al., 2016*; Ribal et al., 2016*; Rojas et al., 2011%).

Whole-school approaches

Whole-school approaches consisted of strategies that went beyond a focus on the types
of pedagogy used or the redesigning of more environmentally friendly spaces. Whole-
school approaches included embedding knowledge, competencies, and values that
nurture healthier children and environments over time. These holistic approaches were
often associated with challenging underlying anthropocentric assumptions through
exploring the connections between environment, health, and behavior. Whole-school
approaches also described an iterative process of change by applying a critical and
reflective lens, which enabled schools to reimagine a school’s ethos and approach.
However, texts that spoke of reorienting the focus of schooling toward a deeper
awareness and action competence around health and sustainability were largely
examples of outlier perspectives in this sample (Davis & Cooke, 2007*; Deep Green
Bush-School, n.d.*; Dolan et al., 2006*; O’Brien & Howard, 2016*). New Zealand’s
Enviroschools initiative, which is currently embedded to various degrees in over 1,000
schools, was found to be the most comprehensive and far-reaching holistic approach.
Enviroschools is a local government-funded initiative that works collaboratively
with schools (Enviroschools.nz, 2019). Facilitators provide support, ideas, resources,
and scaffolding for schools to think about how they can become more environmentally
aware in ways that are meaningful to their own context and community (Jackson,
2009*; Williams, 2012%*). The approach uses an underlying socioecological model of
interacting systems combined with an action-based learning cycle to ensure integration
of sustainability across all issues pressing to schools, including wellbeing, health, and

environmental preservation and restoration (Enviroschools, 2017%).
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Underlying theoretical frameworks and reported impacts

Theory

A key theory found to underpin health and environmental integration was
socioecological theory (Bronfenbrenner, 1979). This theory forms the foundation of the
WHO’s Health-Promoting Schools framework, which refers to links between
environment and health after the Bangkok Charter (WHO, 1986, 2005b). Theoretical
discussion around the need for a holistic reorientation of education toward future-
focused competencies was found across the literature (n = 13). A subsample of articles
and books provided logic models conceptualizing how schools can facilitate health and
environmental integration (n=8). Logic models presented the role of outdoor education
as a potential universal health strategy (Pryor et al., 2005*) and the role of school
gardens in facilitating health and environmental engagement (Ozer, 2006*; Wolsey and
Lapp, 2014*). A pedagogical rationale for sustainability and health education was
described that forms the basis for a project being undertaken by Swedish researchers

titled ‘From our beginnings to our futures’ (Jonkdping University, 2019%).

Evaluation of impacts

We also used this systematic scoping review to explore whether any integrated
approaches have been formally evaluated. Of the empirical research captured in the
review, 38 papers (44%) reported some form of outcome evaluation. Self-reported
behavioral outcomes represented the largest proportion of findings associated with
integrated activities. Findings included perceived higher levels of nutrition in children
whose schools cultivated and consumed produce from on-site or community gardens
(Dyg & Wistoft, 2018*; Guitart et al., 2014*), improvements in children’s subjective

wellbeing (Black et al., 2015*; Maller & Townsend, 2006*; Maller, Townsend, Pryor,
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Brown, & St Leger, 2006*; Poland & Dooris, 2010*; Pryor et al., 2005*), confidence,
and motivation (Eames et al., 2008*; Kemp & Pagden, 2018*; O’Brien, 2009%*) after
taking part in integrated or ecologically designed activities. Such approaches were also
found to develop an individual’s ability to carry out strategies for change in relation to
environmental concerns (Bywater, 2014*; Dyg & Wistoft, 2018*; Jones et al., 2012%*;
Keselman et al., 2012*; Lysgaard & Simovska, 2016*; Simovska & Mannix
McNamara, 2015%*). Evaluators of Enviroschools found that after a period of exposure
to the approach, teachers reported positive increases in children’s learning and
wellbeing as well as positive rates of school environmental engagement, such as actions
for sustainable transport and energy conservation actions (Enviroschools, 2017%).

Several studies examined the benefits to student and staff health from greening
school buildings (Chapman, 2012*; Curwood, 2009%*; Kensler & Uline, 2016%;
Theodosiou & Ordoumpozanis, 2008*). The potential for schools to increase natural
lighting and window size to improve ventilation and hence air quality, the use of solar
panels to decrease economic and environmental costs, and the use of less toxic cleaning
agents in and around schools were linked to possible improvements in the health of
children and staff by limiting exposure to toxins and the inhalation of poor quality air
(Brodie, 2009*; Heinze, 2010*; Theodosiou & Ordoumpozanis, 2008*).

To summarize, while some potential benefits to integrated approaches were
apparent in the literature, these were largely self-reported and of an observational nature
(Dyg & Wistoft, 2018*; Turtle et al., 2015*). A large degree of the research stipulated
the need for further exploration to gain insights into effective ways of promoting
environmental and health literacies, how to measure impacts (Kemp & Pagden, 2018%;
Zimmerman & Weible, 2017%), and issues of transferability across various contexts

(Black et al., 2015%*; Kensler & Uline, 2016*; Simovska & Mannix McNamara, 2015%).
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Overall, the evidence captured in this review was found to be fragmented, with several

aspects of integration in the school environment underexplored.

Discussion

This systematic scoping review mapped an emerging evidence base around the
integration of approaches aimed at nurturing healthier and more environmentally aware
young people through adaptation or intervention in the school context. We found a
steady increase in publications since 1998, published mainly in North America,
Australasia, and Northern Europe. The approaches largely fall under the categories of
teaching and learning, physical environmental adaptations, ecologically informed policy
development (such as those related to food and transport), and whole-school
socioecological approaches. We found that the evidence utilized a range of theory, most
notably socio-ecological and systems related and that evidence described a promising
range of positive associated outcomes. Further examination of outcomes is necessary
however, in order to better understand the factors and processes associated with

impacts.

Integration: key insights

We took the following key learnings from our scoping review. Firstly, despite global
policy communicating a more nuanced understanding of the connections between health
and sustainability over the previous two decades, there is little comprehensive evidence
yet of how global policy has had an impact on integrative practice in the school context.
The WHO’s Bangkok Charter for Health Promotion from 2005, which made explicit
links to environmental sustainability, and the UN’s decade of Education for Sustainable
Development (WHO, 2005b; Buckler & Creech, 2014) are examples of global agendas

that describe both the importance of community settings, such as schools, in mitigating
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global health and environmental issues and the role of holistic approaches in nurturing
associated ecological health knowledge and behaviors. Furthermore, the 17 goals put
forward by the 2030 Agenda for Sustainable Development, adopted by all UN member
states in 2015, clearly advocate health and environmental action across all systems of
society and may also justify further research around integration in the school context
(UN, 2019). However, alongside little substantive examination of impact in the school
context, further critical synthesis about how paradigmatic assumptions across global
policy shape the problematization of issues is necessary. This may ensure that policy
and subsequent agendas are held to account for either challenging or maintaining
unstainable practices and behaviors associated with the environment and human health
(Buckler & Creech, 2014; Huckle & Wals, 2015; Bacchi, 2016).

Our second key area of learning related to the fragmented nature of the
evidence as a whole and the inconsistent depth and clarity of the explanations of how
conceptual frameworks were applied that were provided across the evidence. This
requires further examination, and in light of the recognition that complex interventions
and robust research, participatory or otherwise, should always be underpinned by clear
theoretical frameworks, this could be a problematic characteristic of the existing
evidence (Michie et al., 2005; McQueen & Jones, 2007; Craig et al., 2008). We found
that socioecological and systems theory underpinned many holistic approaches (Lewis
& Baudains, 2007*; Rojas et al., 2011%*). This supports the findings of previous
systematic reviews of promoting health in schools that have been undertaken (Langford
et al., 2015a) and the relationship between nature and children (Gill, 2011; Adams &
Savahl, 2017). There was also a diverse range of critical theories related to education
and pedagogy, which included perspectives from across traditional paradigmatic

spectrums.
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Gap analysis and limitations

There is inconsistent evidence as yet in terms of how knowledge and awareness around
the competencies associated with integrated approaches can be developed in a wide-
ranging and systematic way, particularly in early teacher training and ongoing
professional development (Sadegholvad, Yeoman, Parrish, & Worley, 2017%*). There is
also limited evidence about how (and indeed whether there is scope) to undertake
holistic approaches on a national scale, which is particularly relevant in contexts where
schools are facing many competing priorities and unprecedented pressures.

While our review was comprehensive, it was not exhaustive, and further
evidence, particularly among the wider grey literature, may have been missed. Further
examination of the particular strengths and weaknesses of study designs in relation to
the multifaceted school context may communicate findings more clearly in terms of
policy and practice. The diverse range of outcomes makes drawing conclusions about
the impact of integration difficult. The nature of what constitutes evidence across public
health, education, and environmental sustainability is still contested and therefore
further research is necessary to explore boundaries and synergies between evidence
(Raphael, 2000; Craig et al., 2008; Kopnina, 2012b). This examination would also build
on the work of Rowling and Jeffreys, who proposed that a weakness of the design of
healthy school strategies was the limited integration of theory and evidence that draws
on educational disciplinary perspectives, as well as health promotion (2006).

We noted diversity in how nature was defined, varying from more
anthropocentric notions to theories of social nature that challenge what in wider
literature is often argued to be a false binary between human society and nature (Castree
& MacMillan, 2001; Bell et al., 2019). Similarly, the concepts of environmental

sustainability and health differed. We found that utilizing our chosen WHO definition
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(1986, p. 1) missed out on some conceptualizations of health, such as those used by
researchers in health-related research disciplines who may choose to use the terms
resilience or wellbeing rather than health or health behaviors. In relation to
interdisciplinary review questions exploring health and sustainability in school settings,
making sure that diverse terminology and an understanding of the various paradigms
that shape the problematization of health and environmental challenges are incorporated
throughout may ensure greater inclusivity of diverse research (Levac & Denis, 2019).
This may actively illumine new relationships and generate valuable learning. For further
thinking around reflexivity in the design of inter-disciplinary research, see the work of
(Sterling, 2010a, 2010b, 2014; Zeyer & Kyburz-Graber, 2012), which provides valuable
insights around potential next steps for overcoming emerging challenges associated
with interdisciplinary research, policy, and practice.

The search strategy utilized was intentionally broad, though time and resources
prohibited additional searches of further databases and forward and backward screening
of all 87 texts. However, we are confident that the methods used demonstrate the variety
of approaches and evidence across this emerging, interdisciplinary field. Due to
pragmatic considerations, the searches were limited to English language literature,
which may have missed concepts and programs published in other languages. While
data extraction was only intended to record general characteristics for each text, we
have been able to give an overview of the extent and range of evidence associated with
health and environmental sustainability integration in the school context, which serves

as a starting point for further in-depth exploration and appraisal of evidence.

Recommendations for policy, practice, and research

While this review describes a growing volume of evidence detailing how integration has

been approached globally over the past twenty years, there has not yet been any
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systematic evaluation of the evidence in terms of the processes and outcomes of these
approaches. Further synthesis of the evidence may enable greater understanding of the
factors or mechanisms associated with integration. These areas of further inquiry would
deepen understanding around the conceptual argument for combining health-promoting
and environmental sustainability approaches, specifically around the strengths and
limitations of this thinking (Davis & Cooke, 2007; Simovska & Mannix McNamara,
2015) and may further expand upon the notion of integration as a means of transforming
educational paradigms and systems more comprehensively (Sterling, 2003; Barnett,
2004; Berners-Lee, 2019).

The sparse research on integration in some regions, such as the UK, raises
uncertainty about the universal understanding of the relationships between these
agendas and about how associated disciplines (beyond public health and education)
perceive relationships between the environment and human health more broadly (Barton
& Upadhyay, 2010; Buxton, 2010; Zeyer & Kyburz-Graber, 2012). Further synthesis of
the rationales and processes underpinning integrated approaches may inform an
understanding of the next steps for integration in the school context from a global multi-
disciplinary perspective. This would also contribute to a much-needed discourse that
would build on the work of Sterling (2013, 2014), Biesta (2009) and others on how
education and its multiplicity of determinants is shaped and impacted at the interface
between health, environmental and science education, systems thinking, and
sustainability.

Important focal populations apart from children who are recognized in the
review literature include education and public health providers, who can learn a great
deal from collaborating with each other in terms of understanding the dynamic

relationships between health and environmental concerns (Elsden-Clifton & Futter-
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Puati, 2015%*; Saaranen et al., 2015*; Mandikonza & Lotz-Sisitka, 2016*; Norddahl &
Johannesson, 2016%*). This focus is echoed in wider literature by those who argue that
research on school health promotion rarely includes paying attention to the core
processes of schools, namely teaching and learning (Gugglberger et al., 2017, p. 163).
The evidence suggests that this may be changing, and the potential outcomes from this
greater engagement with the nonlinear process of making sense of the world that
children encounter are encouraging (Kopnina, 2012b). By recognizing the process of
learning and the critical roles that teachers and other school-based professionals play,
the design and implementation of future approaches to a healthier and greener education
may be more attuned to the daily challenges faced by schools (Jourdan et al., 2011;
Hung et al., 2014; Huckle, 2014).

Experiential case studies that concern the implications for schools in light of
context-specific barriers (such as time, resources, and funding) were limited. However,
given the negative impacts of environmental degradation and chronic NCDs that
disproportionately affect the poorest children, there is a critical need to explore what
works for schools across economic and social spectrums (Barouki et al., 2012; Butler,
2016; A. McMichael & Beaglehole, 2000; A. J. McMichael et al., 2008). Further case
studies that examine how schools located in areas impacted most adversely by climate
change and NCDs, for example, may capture changing priorities, including community
approaches to tackling these issues, which may highlight avenues that can be pursued to
support those schools.

The role of contextually rich data, which includes the participation of children,
is necessary to shape the future of healthy green school settings through an active
discourse of challenging assumptions, values, and behaviors that are intertwined with

issues relating to the environment and human health (Kopnina, 2012b; Simovska,
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2012). In terms of framework development, this would advocate a balance between
frameworks that provide direction and guidance and a level of flexibility that is enough
for schools to shape their own approaches. This balance has been difficult to establish
and sustain (Madsen et al., 2016), but it remains necessary in the endeavor to meet the

needs of diverse school communities.

Conclusion

No areas of integration are well understood. The development of a critical discourse
around the importance of an integrative health and environmental education in schools
was evident in the literature, although the extent to which this has influenced practice so
far is largely unknown. Given the worsening rates of NCDs and climate change, the
importance of the intersection between health and environmental practice in schools is
likely to become more significant. Therefore, further research on the mechanisms,
variables, and processes described in the literature is needed to reveal important factors
associated with how these components work in various contexts, who they work for,
and how various focal populations within school contexts, such as leadership, teachers,
and others, would like to be supported. Research that examines the in-depth experiences
of particular areas or populations in schools would offer novel contextual insights,
which would be especially valuable due to the difficulty in generalizing practice across

the wider spectrum of schools (Young, 2015, p. 37).
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(Figure 1: Flowchart of search process adapted from the PRISMA framework, Moher et

al., 2009)
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(Figure 2 Volume and timing of evidence (N=87))
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(Figure 3: Volume of evidence by region)
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(Figure 4: Number of sources captured according to focus and region)
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