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Abstract

This review aims to summarise existing research on the forest-based pedagogical approach
known as forest school as developed in the UK. Modelled on the nature kindergartens of
northern Europe, forest school is popular in the UK and is now being practiced or explored in
other countries around the world. Drawing on papers specifically researching forest school,
identified through the Scopus data base, it identifies and reviews key themes emerging from
the literature: research on its development, relationship to classroom teaching and the
national curriculum, impact on children’s development, and on their relationship to the
environment and environmental behaviour. It identifies the challenges and tensions
emerging in the practice of forest school, between the performative agenda of schools and
the alternative learning approaches embedded in forest school praxis. It summarises the
attempts by several authors to develop theoretical models of forest school. It discusses the
transferability of this forest education practice to new cultures, environments and
educational systems. Finally, it concludes by identifying challenges for further research.
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Review Methodology:

The identification of papers for this review followed the PRISMA guidelines [1]. It was
conducted using the Scopus database, searching for publications using the term “forest
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school” in the titlel, written in English, and published from 1994, the period when the
practice of forest school was developed in the UK [2]. This identified 65 publications either
published or in press, ranging in publication date from 2004 to 2021 (Figure 1). The 65
publications were screened manually for eligibility, and publications were removed based on
the following issues: papers which referred to forestry training or ecological restoration;
comments and corrigenda; books or book chapters; duplicates. The final list of 46 peer-
reviewed academic papers was reviewed. Initial reading identified research foci of the papers
(Figure 2). Some papers took a broad overview perspective (classified as holistic), others
focussed on one or more research foci. 33 of the papers were empirical, the remaining 13
were review papers, critiques, or explored theoretical models for forest school. Further
reading and analysis lead to the identification of aggregate themes for presentation in this
review (see Figure 3).

[INSERT Figures 1,2 and 3 here]

1. Introduction: Origins and development of Forest School

Forest school is defined as “An inspirational process that offers children, young people and
adults regular opportunities to achieve, and develop confidence and self-esteem through
hands-on learning experiences in a woodland environment” [3]. It is underpinned by 6
principles as shown in Figure 4.

[INSERT FIGURE 4]

Forest school is situated at the nexus of a range of interests, including risk and adventure,
which are often a part of outdoor learning, child-led and play-based or experiential learning;
supporting personal, social and emotional development through development of team
working and social skills; building confidence through familiarisation and repetition of tasks;
and (re)connecting children to nature [4].

The concept and ethos of forest school draws on the writing and practices of educationalists
such as Pestalozzi, Steiner, Froebel, Dewey, Isaacs, Montessori and MacMillan, with their
focus on outdoor learning, experiential learning, outdoor kindergartens and play with natural
materials [2]. It is modelled on nature kindergartens of northern Europe [2]: the Udeskole of
Denmark (established since the 1950s [5], the “in rain or shine” kindergartens of Sweden

There is a wider body of research on nature kindergartens and the role of outdoor learning
in early years / foundation stage (EYFS) settings, which may include some forest school
settings. However, for the purposes of this review, it was decided to focus specifically on
papers which refer explicitly to forest school.



(established since 1985 [5], the Waldkindergarten or nature kindergartens of Germany, as
well as the Scandinavian concept of friluftsliv (free air life).

Forest School, as practised in the UK, was developed at Bridgewater College in Somerset in
the 1990s, following a visit to Denmark by staff who were inspired by the early years
practices observed there [2]. At about the same time, the UK Forestry Commission’s Forest
Education Initiative (FEI) was set up in 1992, with the aim to “Increase the understanding
and appreciation, particularly among young people of the environmental, social and
economic potential of trees, woodlands and forests and of the link between the tree and
everyday wood products” [6]. As forest school developed in the UK, the Forest School
Association (FSA) was set up in 2012 [2] and played a role in ensuring quality and consistency
of training via a certified training course and accreditation of training providers and
practitioners. In 2015, the FSA reported that 12,000 people had trained as practitioners [7].
By 2017, membership of the FSA had reached 2000, and it estimated that there were 10,000
forest schools operating in the UK [8]. Following its wide use in the UK, the model of forest
school practised in the UK is now being transferred to other countries around the world (see
section 9).

This review will summarise existing peer-reviewed research on forest school, identifying
emerging themes arising from the research, as well as identifying challenges within the
practice of forest school which would merit further research.

2. Researching forest school

Academic research on forest school was first published in 2004, with a rising number of
publications since then (Figure 1). Many initial reports about forest school provided an
introduction and overview of the forest school approach and its perceived impacts or
benefits [e.g. 9-12], often targeted at sharing knowledge within the education community,
rather than research publications in academic journals.

Two early papers [13,14] arising from an evaluation of forest school carried out by the New
Economics Foundation, summarised the forest school approach [14] and drew on some case
studies to discuss the impacts of forest school [13] and they remain the most highly cited
papers. Their findings indicated that Forest school increases self-esteem and self-confidence;
improves social skills; contributes to development of language and communication skills;
improves motivation and encourages concentration; contributes to children’s knowledge and
understanding; and improves physical motor skills. Similarly, other papers take an holistic
approach, assessing the many ways in which forest school might be of value to children and
schools [15-19]. However other papers focus on specific aspects of forest school provision,



including the centrality of child-led and play based learning within forest school [20] and the
associated issues surrounding the pursuit of risk and adventure [21].

The research reviewed here draws on a range of sample sizes, age groups, and methods.
Early studies drew on case studies, small samples sizes, and mixed methods approaches [e.g.
10,13,15], sometimes attempting to capture “anecdotal evidence” [13]. Empirical research
typically involved relatively small sample sizes (less than 40, often about 20); and some very
detailed studies are based on as few as 2 children, or interviews with less than 5 teachers or
practitioners [21, 22]. One study observed children and collected data over 8 months [13,14]
but more commonly data was collected over a period of 6-12 weeks [e.g. 23, 24]

This review presents the academic research under themes (Figure 3) as follows: the
relationship between forest school and the national curriculum (Section 3), the impact of
forest school on children’s holistic development (section 4), tensions within forest school
practice (section 5), forest school and environmental behaviour (Section 6), attempts to
theorise and develop models of forest school (section 7), and the globalisation of forest
school (section 8). It concludes by identifying areas for further research.

3. Forest School and the national curriculum.

In the UK, forest school is situated alongside, but not part of, the national curriculum, so
delivery of forest school is free from the constraints of the national curriculum and
associated assessment, and is a more relaxed learning environment for children, and the
session leaders [4]. Practitioners often see themselves as facilitators of learning rather than
teachers [25].

Some schools use forest school as an intervention to support science learning. However, in
general forest school sessions are not led by the classroom teacher, which limits the ability to
directly integrate forest school activities with classroom learning. Furthermore, research with
practitioners found that they felt that an outdoor science class was not a forest school
session, as the ethos of each was quite different [25]. While many papers acknowledge the
potential of forest school to address topics in the national curriculum, the focus is less on
teaching curriculum topics and more on other outcomes from forest school. Researchers
have identified how forest school can link to the curriculum [24,25] and yet have also
identified that supporting subject-specific learning is not the main aim of forest school [25].
Some note that practitioners felt that learning about nature (linking to the science
curriculum) was incidental to the greater goals of development of a relationship with nature,
and relationships with others [25].



Forest school draws on several different research and practice agendas within the outdoor
learning and education sectors [4]. Practitioners may come to forest school via a range of
backgrounds, including classroom teachers keen to take their learning outdoors, and those
from the outdoor learning or environmental education sectors wishing to engage more with
children. Thus, the practice of forest school may draw on a range of conceptual (biophilia
(our innate affinity to the natural world), sustainability, nature therapy) and practical
(bushcraft, outdoor and adventure education, play-based learning) skills [9, 15, 20, 25, 26, 27.
Forest school training programmes bring together a mix of information about child
development, practical skills, and nature education. This can include “play types” [27], signs
of well-being [28], “emotional intelligence” [29] and schemas [30]. The central focus is on
play-based experiential learning using natural materials draws on Froebel and Dewey.

Principles 3, 4 and 5 of Forest school (see Figure 1) highlight a learner-centred approach,
holistic development to foster resilient learners, and learning to assess and take risks.
Principles 1 and 2 note that this should be achieved through offering repeated opportunities,
in a natural environment, with a view to developing a relationship with the natural world.

4. Personal, social and emotional development at forest school

The value of forest school in supporting children’s personal, social and emotional
development and wellbeing, through supporting language development, creativity, social and
team work skills, self confidence and self esteem is also noted [4,31,32]. Partly this is
attributed to the freedom to allow children to “take what they need” [16]. This can involve
working at their own level, gradually developing skills, knowledge or expertise through
repetition, away from the targets of the national curriculum [25], engaging in small and
repeatable tasks so increasing self esteem, and development social skills through team work
[32]. A more supportive learning environment, which includes a less structured pedagogy,
more supportive adults, and a philosophy of “small achievable steps” encourages children to
engage and grow in confidence [32]. However, these claims are not without their critics [33],
who argue that the whole concept of self-esteem is too vague, and that teacher’s may not be
able to accurately assess it.

Overall, the impact of forest school on children’s wellbeing (broadly defined) has been of
interest, and is likely to be of further interest post-covid, as there is a growing awareness of
children’s mental health and wellbeing following the challenges and interruptions to
schooling during lockdowns and school closures, and the loss of socialising opportunities
especially among very young children. The restorative effects of forest school, particularly for
girls, have been noted [23] as has the impact of forest school on the mental health and
wellbeing of teenage girls, identifying that it improved mood, confidence, social skills and



relationships [34]. Research with 11 disadvantaged boys noted a positive impact of forest
school on self-esteem [35]. It has been proposed that forest school can support children’s
autonomy, competence and relatedness, drawing on self-determination theory [36]. A
comprehensive theory of change for forest school was developed and used to identify
impacts of forest school on both primary children and secondary-aged children at a specialist
school catering for those with high anxiety and a record of non-attendance at school [16].
The study noted impacts on engagement and enjoyment at schools, relationships with peers,
and self-image. Feedback from a survey of schools identified that children who were very
quiet or elective mute in the classroom were more vocal outdoors at forest school [32]. In
particular, it has been observed that the outdoor learning environment at forest school can
be very sportive of children with attention deficit hyperactivity disorder (ADHD) or special
educational needs (SEN) in schools: a small-scale study with children with autistic spectrum
disorder and severe learning difficulties found that children, parents and teachers all noted
positive outcomes in terms of academic, social and practical experiences [22]. The learning
space offered by forest school offered freedom from the norms and expectations associated
with the indoor classroom environment, which can reduce stress for children with ADHD or
on the autistic spectrum [4].

5. Tensions within forest school practice

Forest school is often considered an alternative learning space [4,37-40] which provides a
break from normal routines and expectations of the classroom. Tensions arise as teachers
and practitioners seek to position themselves between the demands of a national curriculum
with performative assessment criteria, and the freedoms which forest school offers [4,25,38],
which includes the nature of the relationship and rapport between teachers and children and
the more relaxed learning style of child-lead learning [25]. Research suggests that even
children can recognise that the goals of forest school and classroom teaching can be
divergent, and that children question the value of forest school for traditional academic
learning, even while enjoying it [37].

The constraints of the curriculum and accountability agenda potentially limit what children
can learn at forest school [41]. Some head teachers view forest school as a risk, concerned
that children might learn less when removed from the classroom; others see forest school as
an intervention, structured specifically around supporting underachieving children to meet
their targets; and others see it as a respite from curriculum and classroom pressures. This
highlights the dilemma of whether to use forest school to support pupils in a more holistic
and general way to support their ability to learn, or to support specific learning of curriculum
goals.



The relationship between teachers and forest school has been investigated. Teachers can be
seen as having one of 4 roles with respect to forest school [42]. As ‘critical stakeholders’ of
forest school, they identify it as a useful way of teaching to support raising educational
attainment, particularly for those children with additional learning needs. As ‘consumers’ of
forest school, they are bringing in a form of teaching which provides a badge or
distinctiveness for the school. But tensions arise when teachers are identified as
‘unenlightened’: unable to understand the ethos of how forest school is delivered (including
the role of risk) and the changes from teaching to facilitation of learning. Finally, the research
identifies the potential of seeing teachers as ‘agentic’: wishing to adapt forest school
practices to meet the needs of the particular children and setting at each school. This could
lead to further tensions as the FSA seeks to ensure consistency and standardisation of Forest
school.

Tensions have also arisen in relation to the roles of teachers and forest school leaders
concerning management of risk [21]. A typical forest school may involve fires, tool use, tree
climbing, and risky play, therefore a fundamental part of learning at forest school involves
children’s ability to identify, assess and cope with risk and take “supported risks” [43]. In their
comprehensive survey of practitioners and parents they identified ‘risk averse” and ‘risk
permissive’ parents and practitioners, as well as those with a more ‘measured’ response.
They also noted that children learned to identify and assess risks, and adopt certain
guidelines for activities (e.g. things are more slippery when wet, therefore riskier). Several
studies have identified attitudes and management of risk at forest school as a contentious
issue, particularly affecting the relationship between practitioners, trained to support the
forest school ethos towards risk, and teachers, concerned to meet health and safety
regulations [21,44]. Further, there are tensions within individuals regarding their desire to
encourage children to take risks, and their fear of consequences (to child, and in terms of
liability) should things go wrong [43, 45].

Finally, with the increasing number of people taking on training to become forest school
leaders, some concerns have been raised about the ability of a relatively short course to
transform people into confident leaders of activities in a forest setting [46].

6. Forest school and environmental behaviour

There is a particular interest in how forest school can support children’s connection to nature
and place, and the development of pro-environmental behaviour. Forest school is seen as a
potential way to address concerns that children are increasingly disconnected from nature
[47-51]. Existing research indicates the importance of formative experiences in nature for the
development of pro-environmental behaviours [e.g 52-58]. Research on forest school and
identified that although fostering relationships with nature and pro-environmental
behaviours was one of the aims of forest school, there was little evidence to indicate whether
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this was happening [51]. The potential of forest school to contribute to this is recognised, but
a lack of data to support this has been identified [38].

The ‘5 Pathways to nature connection’ [59] comprising contact, emotion, meaning,
compassion and beauty, may provide ways in which forest school can foster connection to
nature [31]. Subsequent research has drawn on a range of methods in addressing this
question. An ethnographic study of schools which consciously used forest school sessions to
teach science found it was the unstructured, spontaneous encounters with nature which
precipitated a more embodied and meaningful engagement with their surroundings, and
generated a relationship and sense of care [7]. Practitioners felt that forest school was more
focussed on nature engagement than learning about nature: they noted that while some
children might initially exhibit destructive behaviours in nature (eg damaging trees) this
changed to more caring behaviours over time [25]. Later research identified a potential
pathway from first visits to the wood to learning about nature, developing an ethos of care,
and developing pro-environmental behaviours while at forest school [60] and concludes
“Through regular and repeated activities in a natural setting at forest school sessions,
children learn to become more relaxed in the forest school environment, overcome any
fears, have fun, connect with nature, have positive experiences, develop an affinity for the
location, value nature and seek to protect it” [60 p1224].

The Connection to Nature Index for Parents of Preschool Children has been used to consider
the impact of nature nurseries on children aged 1-8 years [61]. The findings indicated that
attendance at nature nurseries was linked to nature connection, and that parental nature
connection as also an important factor. Similarly, a survey of environmental attitudes
amongst children at primary school and noted a positive effect of attendance at forest school
[62]. A longitudinal study of 11 disadvantaged (socially, behaviourally, economically) children
who enjoyed forest school as a supportive intervention found that they all learned more
about nature, becoming “wild experts” in their school, and most showed higher scores on the
Connection to Nature index [35].

Only a few papers discuss place attachment. Drawing on experience in Australia where forest
school has been offered under the name “bush school”, a case study of a single school,
involving observation, focus groups with school children, semi-structured interviews with
staff and analysis of photographs, reported that students developed a sense of place over
time, through place attachment and place meaning [63]. They reported children experience
enjoyment and fun, become more comfortable with the setting, develop new social
relationships, and an ethos of care for the environment. Research in the UK drawing on
semi-structured interviews with forest school practitioners found “forest school space is
endowed with value as a space of fun, learning, positive memories and personal
development, so becoming a specific place to which children become attached” [60, p1224]



7. Models and theorisation of forest school

It is notable that despite the emerging body of work on forest school, there remains a
struggle to provide a clear basis of the model of forest school, its underpinning theories, and
a theory of change, against which evaluations of impact can be made. Several papers explore
some possible theories which might be applied.

The theory of ecological dynamics has been applied to forest school [27]. Researchers
identified the important role of practitioners in being able to recognise and respond to
individual children. They suggest that the forest school environment provides affordances to
children, and each child will respond to the situation and opportunities according to what
they need. They acknowledge that affordances can be affected by 'rate limiters' which
include emotional readiness of participants, or practitioners’ capacities. Importantly, they
recognise that activities and learning at forest school needs to be transferable to other
situations, so that steps taken forward at forest school can also be transferred to other
situations. A key point in their argument is that a well-designed forest school is not a
programme which uniformly develops all children, but instead the presentation of a
conducive environment to all children: each will then respond and develop in their own
individual way.

Research with practitioners and teachers to co-produce a theory of change model for forest
school highlighted the importance of the learner-led pedagogy of forest school (see principle
3] which allowed each child to “take what they need” and benefit in individual ways from
forest school [16].

A theory of cultural density has been proposed [40], where cultural density is as “the nature,
thickness and dominance of habitus and norms of practice in places" [64, p413]. Referring to
the fact that schools are spaces of norms of practice and behaviour, they suggest outdoor
learning, particularly if informal, results in a cultural lightness which “opens a space ... to
experiment with other ways of being, supporting creative learning” [64 p419]. They do also
warn that stronger links between forest school and classroom-based learning (and the
performative agenda of the national curriculum) may compromise the light cultural density of
forest school. Furthermore, they acknowledge that rigidity in the practise of forest school (in
terms of rules / practises and location) may result in the development of cultural density
within forest school.

Others consider the relevance of self-determination theory to forest school, and issues of
autonomy, competence and relatedness [36]. They argue the aim of teachers is to support
children's natural inquisitiveness, or their intrinsic motivation to learn. Choice allows children
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to be self-directed in their learning. The forest school leader plays a role as a facilitator who
encourages further exploration and creativity. With time, children gain competence, which
then reinforces motivation. They also acknowledge the importance of appropriate levels of
challenge and risk leading to resilience.

Forest school has also been related to Bronfenbrenner’s' bio-ecological model [65] which
situates the child at the centre of a series of "systems" from microsystem (family) through
meso - school; neighbourhood (exo), macro (culture and chrono (changes over time). When
applied to forest school, this theorisation sees the child at the centre of experiences of
nature at home; nature based pedagogy in school (ie forest school, among others),
opportunities to engage with nature in the lived environment, heritage and history of nature
in culture, and changes in access to nature over time. Further, this structure is situated within
the Process - Person - Context - Time approach subsequently developed in relation to
Bofenbrenner’s bio-ecological model [66-67]. This acknowledges the role of proximal and
more distant processes over time; the individual characteristics of each child; the significance
of contextual factors such as, among other things, access to greenspace; and time.

Thus, attempts to identify an underpinning theory or model to explain forest school are
underway, but have yet to converge towards a common understanding. However, some
common findings are emerging. The child-led pedagogy where children can choose what to
do, and learn at their own pace, has been identified as important in allowing children to
follow individual learning journeys through forest school. The move from teaching to
facilitation of learning, is noted. The difference between a classroom environment where a
specific curriculum and norms of behaviour are followed is contrasted with the freer, more
responsive learning space of forest school where children can be more inquisitive, use the
affordances of the natural environment, and behave more freely. A challenge remains to
determine whether, and how, skills and interests developed in the forest school setting can
be transferred to the classroom setting [16].

8. Globalisation of forest school

Forest school is increasingly being adopted in other countries, supported by training from
providers in the UK and modelled on their practise. Research from Canada indicates that
forest school has been practiced there for 20 years [68,69] and appears to draw on a mixture
of grass-roots development of nature kindergartens [e.g. 70] at some venues, and the
exportation of the UK model to Canada in others [71]. Attempts to transfer the UK model to
other countries have had mixed reviews, with some authors arguing that a “drag and drop”
approach does not work [72], referring to its use in Australia, and that local place based
educational practices are more suitable. An adaptation of forest school called “bush school”
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is promoted in Australia [e.g. see 63 which explores the potential of this). In Turkey, there are
a growing number of researchers, and academic papers, exploring the development of forest
school [73,74]. In South Korea, the potential of forest school has been examined in relation
to character education [75]. Forest school is also being explored in Malaysia [76] and the
United Arab Emirates [77]). As was the case in the UK, early papers from these locations tend
to take a more general overview of the potential benefits of forest school, rather than
focusing on specific issues.

However, there are challenges to its adoption globally, including the need to adapt forest
school to local environments including ecology, climate, educational systems and culture
[77]. There have been calls to ensure that this practice reflects indigenous knowledge (7,77,
78], something also recognised in the development of nature kindergarten in other areas of
Canada [70].

9. Conclusions: Challenges and further research

Forest school, while widely adopted, remains somewhat of an enigma. While enthusiasts
might argue that it is transformational for individual children, there is, as yet, no agreed
model of transformational process, or theory of change. This is partly due to the variability of
individual forest school provision [10], which depends on the site, children, forest school
practitioners and weather, and the wide range of children who engage in the programme.

A further challenge is that the research reviewed draws on a mixture of voices: children,
practitioners, teachers, senior-leadership teams, or a mixture of several of these within a
single study. Allowing teachers, parents and practitioners to speak for children has its
challenges. For example, it has been argued that teachers are unlikely to be able to identify
and assess self-esteem in children attending forest school [33]. Researching with children,
especially very young children, has its particular challenges [79]. As much of forest school
works particularly with children at nursery or early years / key stage 1 level, there is the
challenge of collecting any written feedback, be that in the form of questionnaires, pre and
post assessments etc [23], and there are further difficulties of using wellbeing measures with
children [16]. Research studies focus on short term impacts of forest school, and there is a
dearth of longer-term studies which could measure the benefits of forest school on
wellbeing, educational attainment, or nature connection over the longer term.

Research on forest school should continue to explore the tensions in its delivery, and how to
negotiate those effectively, including the relationship between forest school and teaching of
the national curriculum, and how children, parents, teachers and practitioners view risk. The
relationship between practitioners and classroom teachers, and the transferability of learning
at forest school to the classroom setting, has also been identified as a knowledge gap [27].
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The currently widely adopted and promoted model of Forest school has been developed in

the UK, for use in a specific ecological, educational and cultural context. It's exportation to

other countries merits further exploration. The globalisation of forest school will require

innovation to ensure that programmes are responsive to place, environmental issues, and

local people’s concerns. Already, critiques are arising [72, 76-78], partly due to its lack of

engagement with indigenous culture, partly due to different emphases within outdoor

learning, in particular the place-based approach to education.
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Figure 1: Results of search of Scopus database, indicating number of Peer-reviewed academic
journal papers published each year with “forest school” in the title.
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Figure 2: Initial analysis of publications by research topics. Some papers took a broad
overview perspective (classified as holistic), others focussed on one or more research foci.
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Figure 3: Connection between research foci identified in papers and aggregate themes

presented in the review.
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Figure 4: Principles of Forest School

Forest School is a long-term process of regular sessions, rather than one-off or infrequent
visits; the cycle of planning, observation, adaptation and review links each session.

Forest School takes place in a woodland or natural environment to support the development
of a lifelong relationship between the learner and the natural world.

Forest School uses a range of learner-centred processes to create a community for being,
development and learning.

Forest School aims to promote the holistic development of all involved, fostering resilient,
confident, independent and creative learners.

Forest School offers learners the opportunity to take supported risks appropriate to the
environment and to themselves.

Forest School is run by qualified Forest School practitioners, who continuously maintain and
develop their professional practice.

Source: (FSA website https://forestschoolassociation.org/what-is-forest-school/ accessed
18/6/2021)
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