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Abstract: The aim of this article is to introduce an effective, evidence-informed, and developmentally
appropriate framework of practice for Environmental Education (EE) in the early years, with the
ultimate goal being to achieve environmental sustainability. Initially, the author will briefly examine
the current state of EE in the early years, contextualising it within a gradual shift from EE to the more
encompassing Education for Sustainable Development (ESD). The article then proposes that there is
a need for a refocusing of EE in the early years that has as a central goal—the promotion of nature
connectedness, benefiting both the next generation of learners, as well as our planet. A four-point
draft of a pedagogy for connection will be outlined that comprises sustained contact, engagement with
nature’s beauty, cultivation of compassion towards non-human nature, and mindfulness. The latest
empirical research from ecopsychology and developmental psychology will be used throughout in
order to synthesise this brief initial draft of a pedagogy for connection.
Keywords: environmental education; sustainability; early childhood; nature connectedness;
pedagogy; ecocentric education

1. Introduction
The United Nations declared the first part of the 21st century (2004–2015) as the Decade of
Education for Sustainable Development [1]. This declaration marked a shift that began in the 1980s
which some [2] saw as a replacement of Environmental Education (EE) with the broader concept of
Education for Sustainable Development (ESD). Others made a clear distinction between the roles
of EE and ESD [3], seeing EE as a distinct form of education separate from, but related to, ESD.
Whichever way the move was interpreted, what is clear is that it signalled a subtle but real shift away
from the ecocentric goals of EE towards a more anthropocentric drive for development [4].
This article aims to assist in refocusing EE—especially as this pertains to the first years of
education, in early childhood—as an education in, for, and about the environment [5]. Moreover,
it wants to reinstate environmental sustainability and positive changes in learner behaviour EE’s
ultimate goals [6] and, finally, briefly draft a pedagogical framework that is based around the building
of relationships between human and non-human nature, bridging the notional divide. The construct
of nature connectedness will be central to this framework, and the latest evidence from environmental
psychology will be used to outline ways that promote such a connection with nature. Additionally,
some developmentally appropriate pedagogical practices will be suggested.
Responsible environmental behaviour (REB) has commonly been seen in the past as a worthwhile
goal for EE programmes [7,8]. ESD has similarly been focused on REB, although the pedagogical
aspects of how to achieve this have not commonly been articulated [9]. The framework proposed here
attempts to put REB, through its positive association with nature connectedness, at the centre of EE in
the early years.
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Early years’ education has always placed great emphasis on the environment, in both indoor
and outdoor education (Pestalozzi, Froebel, Montessori, Dewey, etc.). Moreover, access to the natural
environment, in the form of outdoor learning, has become an important part of several early childhood
curricula and frameworks, such as that of England [10], Scotland [11], Australia [12], and parts of
Canada [13,14].
This movement towards greater access to the outdoors and natural environments has further
been strengthened by research conducted at the end of the 20th and the beginning of 21st century,
confirming a number of benefits for children who have regular contact with the outdoors [15]. In fact,
these social, emotional, and cognitive benefits are a distinct driver and motivation for the inclusion of
outdoor learning in curricula around the world. This has led to a rapid growth of outdoor preschools,
many of them in natural settings, in many of the industrialised countries, including Germany [16],
Denmark [17], and the United States [18] amongst others. This article is, therefore, a timely addition to
the international literature that can help to provide a direction in which early years’ education in the
natural environment can move towards. The author hopes this will be useful for practitioners, as well
as researchers.
To a large extent, this growth has, so far, been driven by an anthropocentric pursuit of the
purported benefits to humans of spending time in natural environments. While these benefits are of
paramount importance, a more ecocentric, post-humanist approach to education can emphasise the
infinite benefits for nature and the possibilities for REB via the strengthening of the bond between
human and non-human nature [19]. In this sense, non-human nature can move away from being
used merely as an instrument in the development of the child and, by taking a post-humanist
perspective towards education, it can become a vital part of an EE that will benefit both humans
and non-humans alike.
This article proposes that an ecocentric orientation could rest upon the construct of nature
connectedness for the articulation of a distinct pedagogy that will aim to bridge this notional divide
between humans and non-humans, and encourage children to feel that they are part of nature. In this
way, education can be considered more from a point of view of relationality and interconnectedness,
of building a meaningful relationship, and less from the point of view of gaining knowledge and
understanding. Previous research on children has found that connectedness to nature has been
a stronger driver of ecological behaviours than environmental knowledge [20]. This pedagogy
of connectedness, articulated below using recent experimental evidence from ecopsychology, is
particularly suited to early childhood which has been identified as a key time when skills, like empathy,
emerge and are nurtured [21]. Moreover, this initial development of empathy in early childhood has
been found to predict later pro-social behaviour [22]. Using this as a basis, this article argues, from a
theoretical perspective, that nurturing early childhood empathy towards non-human nature could
predict later pro-environmental behaviours and compassion towards non-human animals.
Although there is currently no empirical data to support this as it relates to early childhood (3–8 years
of age), two key articles have explored the relationship between pro-environmental behaviours and beliefs,
and childhood experiences up to the age of 11 years. The first, a retrospective study of approximately
2000 US adults, linked natural experiences in childhood with adult environmentalism [23]. The second was
a paper that further linked time spent outdoors, nature connectedness, and environmental stewardship in
children [24]. Both identified that a closeness to nature, either through behaviour or nature connectedness,
was associated with environmentally protective behaviours. Other studies have also linked emotional
affinity to nature and nature-protective behaviours [20,25,26].
Pro-environmental behaviours cannot fully be explained by cognitive factors, and affective factors
and emotional motivations also play distinct roles [25]. The value–belief–norm model [27] purports
the idea that it is values that activate cognitions, which further produce personal norms in relation to
environmental behaviours. Studies have further linked nature connectedness with such values [28,29].
Developmentally, early childhood is a good time to promote empathy and pro-social
behaviours [21]. This short communication aims to outline some of the ways by which EE in the early
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values [28,29].
Developmentally, early childhood is a good time to promote empathy and pro-social behaviours
[21]. This short communication aims to outline some of the ways by which EE in the early years can
years can be underlined by the construct of nature connection. In this way, EE in the early years is
be underlined by the construct of nature connection. In this way, EE in the early years is refocused to
refocused to include a strong element of for the environment [5]. Moreover, with nature connection as
include a strong element of for the environment [5]. Moreover, with nature connection as a distinct
a distinct aim of early years’ EE, aspects of a pedagogy for connection to nature and to non-human
aim of early years’ EE, aspects of a pedagogy for connection to nature and to non-human animals will
animals will be briefly outlined.
be briefly outlined.
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2. A Pedagogy for Connection
2. A Pedagogy for Connection
The first draft of a pedagogy for connection that will be presented below is partly based on
The first draft of a pedagogy for connection that will be presented below is partly based on
Lumber et al. [30]. They undertook three studies, grounded on the biophilia hypothesis [31] to
Lumber et al. [30]. They undertook three studies, grounded on the biophilia hypothesis [31] to
identify the pathways through which nature connectedness is achieved. This is further enhanced by
identify the pathways through which nature connectedness is achieved. This is further enhanced by
literature from developmental psychology, and further evidence from the fields of ecopsychology.
literature from developmental psychology, and further evidence from the fields of ecopsychology.
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many early childhood EE programmes, as well as some mainstream early childhood pedagogical
EE programmes, as well as some mainstream early childhood pedagogical approaches in numerous
Western countries, and will not be developed any further in this article. As shown in Figure 1, contact,
although a separate pathway to connection, is seen as a constant and a prerequisite for developing
the other three aspects. These three specific aspects of connection—namely engaging with nature’s
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beauty, developing compassion towards non-human species, and the practice of mindfulness—will be
explored further below.
2.2. Engaging with Nature’s Beauty
The aesthetic appeal of nature plays an important role in promoting a connection with the
natural world [30,34,35]. Being able to notice and engage with beauty in the environment, should,
therefore, be a focus of a pedagogy for connection. This appreciation for natural beauty may take many
forms, from simply noticing and noting (see here the links with mindfulness below), to capturing
nature’s beauty in various artistic forms. An easy way to incorporate such a practice in an early
years’ programme would be to spend some time each day noticing three beautiful things in the nearby
natural environment, and discussing them with a practitioner. Such an activity has been used as an
intervention that showed marked changes in nature connectedness in adults [36] Finally, engaging with
nature’s beauty through art has also been found to enhance nature connectedness in children in an
empirical study [37], further supporting the argument made in this section.
2.3. Developing Compassion for the Non-Human
Compassion is a complex mental state that begins to develop in childhood and continues
to develop throughout the lifespan [38]. The following key elements of compassion have been
identified in the past: “(1) Recognizing suffering; (2) Understanding the universality of suffering
in human experience; (3) Feeling empathy for the person suffering and connecting with the distress
(emotional resonance); (4) Tolerating uncomfortable feelings aroused in response to the suffering
person (e.g., distress, anger, fear) so remaining open to and accepting of the person suffering; and (5)
Motivation to act/acting to alleviate suffering” [39] (p. 19).
As is clear, the definition above focuses on the human element, but the author proposes that there
is no reason why this definition cannot be used as a framework for nurturing compassion towards
non-human nature. Past research has indeed linked empathy towards humans and empathy towards
animals [40]. There are many ways that compassion can be nurtured in early childhood. Several that
have been supported by the literature include direct contact with, and care, for non-human animals [41],
encouraging quiet observation of animals in their natural environment [42], encouraging perspective
taking, which is the first step towards developing empathy [43] and, finally, anthropomorphising
nature [44,45].
Anthropomorphism is the process of attributing human qualities to non-human entities
(both living, non-living, and abstract). This process of anthropomorphising nature has been found,
in several experimental studies, to promote nature connectedness and protective feelings towards the
natural world, fostering conservation behaviours [46]. Although these studies have limitations in that
they sampled undergraduate students, further research on young children could shed more light on
this association. However, we can hypothesise that the process of anthropomorphising may facilitate
perspective taking and, therefore, empathy, the third element of compassion as per the definition
above [39]. Finally, it may enhance motivation to act in a compassionate way, the fifth element of
compassion [39].
2.4. Practising Mindfulness
There is a growing body of evidence that explores the associations between mindfulness and
nature connection [47–49], and significant links have been found between mindfully engaging
with nature and nature connectedness [48]. Moreover, earlier research has linked mindfulness with
sustainable behaviours [9,47], with the proposed mechanism being that mindfulness promotes better
self-world connection and awareness of actions, leading away from automaticity and resulting in a
greater ability to regulate one’s behaviour [50,51].
Although there is no evidence for mindfulness in nature interventions in preschoolers, there are
several studies in adults that demonstrate links between mindfulness and connection. A recent
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study of 115 undergraduates reports that engaging with mindfulness, even outside of a natural
setting, can increase both social and nature connectedness [52]. Moreover, learning mindfully, which is
characterised by openness in thinking and perspective taking amongst other features, was associated
with an increase in nature connectedness, both in affective and cognitive terms [48].
There is a dearth of mindfulness programme evaluations in the preschool age range, and
certainly none to date have looked at nature connection or mindfulness within a natural environment.
However, in a study conducted on preschool children in the United States, researchers observed that a
mindfulness-based 12-week-long kindness curriculum significantly increased pro-social behaviours
and emotional regulation [53]. These two skills are certainly linked with nurturing compassion, as was
outlined above. Finally, engaging with nature mindfully could have the desired effect in providing
the skills to appreciate nature’s beauty more deeply [54]. This further links to the second point in
the framework.
3. Conclusions
This short article aimed to use existing evidence from the literature to outline a framework for
early childhood EE that places connection to nature at its core and has environmental protection as
its ultimate goal. Central to the proposed framework—besides regular contact with nature, which is
already a common feature of early childhood education practice in many countries—are the elements of
engaging with nature’s beauty, cultivating compassion towards non-human nature, and mindfulness.
These four elements, as outlined above, have several areas of intersection between them.
Although the framework is primarily constructed upon current empirical research, there are,
inevitably, several limitations. The most notable limitation stems from the fact that a substantial
amount of the evidence is largely taken from studies with adult participants, most commonly students.
This may affect their generalisability to children in their early years. Moreover, some studies looking
at childhood experiences are retrospective in design, again, with adult participants. This also presents
methodological limitations.
Future research in this area should focus on two axes. One would be the development and
validation of a measuring instrument for nature connectedness that can be used with children in the
early years. The second axis should focus on measuring the effect of the practices outlined above on
children’s relationship with nature, compassion towards non-human nature, and pro-environmental
beliefs and actions. Such studies would ideally be longitudinal in design to capture the effects of such
early childhood EE programmes that ultimately focus on sustainability behaviours.
Author Contributions: A.B. is the sole author of this article.
Funding: This research received no external funding.
Conflicts of Interest: The author declares no conflict of interest.

References
1.

2.
3.
4.
5.

United Nations.
Decade of Education for Sustainable Development; UNESCO: Paris, France,
2005; Available online: http://unesdoc.unesco.org/images/0014/001416/141629e.pdf (accessed on
20 November 2018).
De Haan, G.; Harenberg, D. Bildung für Eine Nachhaltige Entwicklung. 1999. Available online: http:
//www.blk-bonn.de/papers/heft72.pdf (accessed on 23 December 2018).
McKeown, R.; Hopkins, C. EE p ESD: Defusing the worry. Environ. Educ. Res. 2003, 9, 117–128. [CrossRef]
Kopnina, H. Education for sustainable development (ESD): The turn away from ‘environment’ in
environmental education? Environ. Educ. Res. 2012, 18, 699–717. [CrossRef]
Davis, J. Young Children, Environmental Education, and the Future. Early Child. Educ. J. 1998, 26, 117–123.
[CrossRef]

Educ. Sci. 2019, 9, 61

6.

7.
8.
9.
10.

11.

12.
13.

14.

15.
16.
17.
18.
19.
20.

21.
22.

23.
24.

25.
26.
27.

6 of 8

Hungerford, H.R.; Volk, T.L. Changing Learner Behavior Through Environmental Education. J. Environ. Educ.
1990, 21, 8–21. Available online: http://www.elkhornsloughctp.org/uploads/files/1374624954Changing%
20learner%20behavior%20-%20H%20and%20V.pdf (accessed on 21 November 2018). [CrossRef]
Bogner, F.X. The Influence of Short-Term Outdoor Ecology Education on Long-Term Variables of
Environmental Perspective. J. Environ. Educ. 1998, 29, 17–29. [CrossRef]
Hines, J.M.; Hungerford, H.R.; Tomera, A.N. Analysis and Synthesis of Research on Responsible
Environmental Behavior: A Meta-Analysis. J. Environ. Educ. 1987, 18, 1–8. [CrossRef]
Eilam, E.; Trop, T. ESD Pedagogy: A Guide for the Perplexed. J. Environ. Educ. 2010, 42, 43–64. [CrossRef]
DfES. Learning Outside the Classroom Manifesto. Department for Education and Skills, 2006.
Available online:
http://www.lotc.org.uk/wp-content/uploads/2011/03/G1.-LOtC-Manifesto.pdf
(accessed on 3 July 2018).
Brown, K. Curriculum for Excellence through Outdoor Learning. Learning and Teaching Scotland, 2010.
Available online: https://education.gov.scot/Documents/cfe-through-outdoor-learning.pdf (accessed on
3 July 2018).
Australian Government. Belonging, Being & Becoming—The Early Years Learning Framework for Australia.
2009. Available online: https://docs.education.gov.au/node/2632 (accessed on 15 August 2018).
Makovichuk, L.; Hewes, J.; Lirette, P.; Thomas, N. Play, Participation, and Possibilities:
An Early Learning and Child Care Curriculum Framework for Alberta. 2014. Available online:
http://childcareframework.com/resources/Play,%20Participation,%20and%20Possibilities%20-%20An%
20Early%20Learning%20and%20Child%20Care%20Curriculum%20Framework%20for%20Alberta.pdf
(accessed on 15 August 2018).
Nova Scotia. Capable, Confident and Curious: Nova Scotia’s Early Learning Curriculum Framework.
2018. Available online: https://www.ednet.ns.ca/docs/nselcurriculumframework.pdf (accessed on
15 August 2018).
Gill, T. The Benefits of Children’s Engagement with Nature: A Systematic Literature Review.
Child. Youth Environ. 2014, 24, 10–34. [CrossRef]
BVNW. Federation for Nature and Nature Kindergartens in Germany. 2018. Available online: http://bvnw.
de/uber-uns/ (accessed on 12 July 2018).
Danish Ministry of Foreign Affairs. Forest Preschools. 2017. Available online: http://denmark.dk/en/meetthe-danes/forest-preschools (accessed on 12 July 2018).
North American Association for Environmental Education (NAAEE). Nature Preschools and Forest
Kindergartens: 2017 National Survey; NAAEE: Washington, DC, USA, 2017.
Bonnett, M. Retrieving Nature: Education for a Post-Humanist Age; Blackwell: Oxford, UK, 2004; pp. 1–5.
Otto, S.; Pensini, P. Nature-based environmental education of children: Environmental knowledge and
connectedness to nature, together, are related to ecological behaviour. Glob. Environ. Chang. 2017, 47, 88–94.
[CrossRef]
Roth-Hanania, R.; Davidov, M.; Zahn-Waxler, C. Empathy development from 8 to 16 months: Early signs of
concern for others. Infant Behav. Dev. 2011, 34, 447–458. [CrossRef] [PubMed]
Taylor, Z.E.; Eisenberg, N.; Spinrad, T.L.; Eggum, N.D.; Sulik, M.J. The Relations of Ego-Resiliency and
Emotion Socialization to the Development of Empathy and Prosocial Behavior Across Early Childhood.
Emotion 2013, 13, 822–831. [CrossRef]
Wells, N.M.; Lekies, K.S. Nature and the life course: Pathways from childhood nature experiences to adult
environmentalism. Child. Youth Environ. 2006, 16, 1–24.
Andrejewski, R.; Mowen, A.J.; Kerstetter, D.L. An Examination of Children’s Outdoor Time,
Nature Connection, and Environmental Stewardship. Available online: https://scholarworks.umass.
edu/cgi/viewcontent.cgi?referer=https://www.google.co.uk/&httpsredir=1&article=1001&context=nerr
(accessed on 12 July 2018).
Kals, E.; Schumacher, D.; Montada, L. Emotional Affinity toward Nature as a Motivational Basis to Protect
Nature. Environ. Behav. 1999, 31, 178–202. [CrossRef]
Nisbet, E.K.; Zelenski, J.M.; Murphy, S.A. The Nature Relatedness Scale. Environ. Behav. 2008, 41, 715–740.
[CrossRef]
Stern, P.C.; Dietz, T.; Abel, T.D.; Guagnano, G.A.; Kalof, L. A value-belief-norm theory of support for social
movements: The case of environmentalism. Hum. Ecol. Rev. 1999, 6, 81–97.

Educ. Sci. 2019, 9, 61

28.

29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.
40.
41.

42.
43.
44.
45.
46.
47.

48.
49.
50.
51.
52.

7 of 8

Pereira, M.; Forster, P. The relationship between connectedness to nature, environmental values, and
pro-environmental behaviours. Available online: https://warwick.ac.uk/fac/cross_fac/iatl/reinvention/
issues/volume8issue2/pereira/ (accessed on 28 December 2018).
Restall, B.; Conrad, E. A literature review of connectedness to nature and its potential for environmental
management. J. Environ. Manag. 2015, 159, 264–278.
Lumber, R.; Richardson, M.; Sheffield, D. Beyond knowing nature: Contact, emotion, compassion, meaning,
and beauty are pathways to nature connection. PLoS ONE 2017, 12, e0177186. [CrossRef]
Kellert, S.R.; Wilson, E.O. The Biophilia Hypothesis; Island Press: New York, NY, USA, 1995.
Barrable, A. The Case for Nature Connectedness as a Distinct Goal of Early Childhood Education. Int. J.
Early Child. Environ. Educ.. in review.
Martin, P. Outdoor adventure in promoting relationships with nature. J. Outdoor Environ. Educ. 2004, 8,
20–28. [CrossRef]
Zhang, J.W.; Howell, R.T.; Iyer, R. Engagement with natural beauty moderates the positive relation between
connectedness with nature and psychological well-being. J. Environ. Psychol. 2014, 38, 55–63. [CrossRef]
Richardson, M.; Hallam, J.; Lumber, R. One Thousand Good Things in Nature: Aspects of Nearby Nature
Associated with Improved Connection to Nature. Environ. Values 2015, 24, 603–619. [CrossRef]
Richardson, M.; Sheffield, D. Three good things in nature: Noticing nearby nature brings sustained increases
in connection with nature/Tres cosas buenas de la naturaleza: Prestar atención a la naturaleza cercana
produce incrementos prolongados en conexión con la naturaleza. Psyecology 2017, 8. [CrossRef]
Bruni, C.M.; Winter, P.L.; Schultz, P.W.; Omoto, A.M.; Tabanico, J.J. Getting to know nature: Evaluating the
effects of the Get to Know Program on children’s connectedness with nature. Environ. Educ. Res. 2015, 23,
43–62. [CrossRef]
Roeser, R.W.; Colaianne, B.A.; Greenberg, M.A. Compassion and Human Development: Current Approaches
and Future Directions. Res. Hum. Dev. 2018, 15, 238–251. [CrossRef]
Strauss, C.; Taylor, B.L.; Gu, J.; Kuyken, W.; Baer, R.; Jones, F.; Cavanagh, K. What is compassion and how
can we measure it? A review of definitions and measures. Clin. Psychol. Rev. 2016, 47, 15–27. [CrossRef]
Elizabeth, S. Empathy with Animals and with Humans: Are They Linked? Anthrozoös 2000, 13, 194–202.
[CrossRef]
Hawkins, R.D.; Williams, J.M.; Tchounwou, P.B.; Scottish Society for the Prevention of Cruelty to Animals
(Scottish SPCA). Childhood Attachment to Pets: Associations between Pet Attachment, Attitudes to Animals,
Compassion, and Humane Behaviour. Int. J. Environ. Res. Public Health 2017, 14, 490. [CrossRef]
Selly, P.B. Connecting Animals and Children in Early Childhood; Redleaf Press: St Paul, MN, USA, 2014.
Denham, S.A. Social Cognition, Prosocial Behavior, and Emotion in Preschoolers: Contextual Validation.
Child Dev 1986, 57, 194–201. [CrossRef]
Vining, J. The connection to other animals and caring for nature. Res. Hum. Ecol. 2003, 10, 87–99.
Tam, K.-P.; Lee, S.-L.; Chao, M.M. Saving Mr. Nature: Anthropomorphism enhances connectedness to and
protectiveness toward nature. J. Exp. Soc. Psychol. 2013, 49, 514–521. [CrossRef]
Wang, X.; Geng, L.; Zhou, K.; Ye, L.; Ma, Y.; Zhang, S. Mindful learning can promote connectedness to nature:
Implicit and explicit evidence. Conscious. Cogn. 2016, 44. [CrossRef] [PubMed]
Barbaro, N.; Pickett, S.M. Mindfully green: Examining the effect of connectedness to nature on the
relationship between mindfulness and engagement in pro-environmental behavior. Personal. Individ. Differ.
2016, 93, 137–142. [CrossRef]
Howell, A.J.; Dopko, R.L.; Passmore, H.-A.; Buro, K. Nature connectedness: Associations with well-being
and mindfulness. Personal. Individ. Differ. 2011, 51, 166–171. [CrossRef]
Amel, E.L.; Manning, C.M.; Scott, B.A. Mindfulness and Sustainable Behavior: Pondering Attention and
Awareness as Means for Increasing Green Behavior. Ecopsychology 2009, 1, 14–25. [CrossRef]
Bargh, J.A.; Chartrand, T.L. The unbearable automaticity of being. Am. Psychol. 1999, 54, 462–479. [CrossRef]
Langer, E.J.; Moldoveanu, M. The Construct of Mindfulness. J. Soc. Issues 2000, 56, 1–9. [CrossRef]
Aspy, D.J.; Roeve, M. Mindfulness and loving-kindness meditation: Effects on connectedness to humanity
and to the natural world. Psychol. Rep. 2017, 120, 102–117. [CrossRef]

Educ. Sci. 2019, 9, 61

53.

54.

8 of 8

Flook, L.; Goldberg, S.B.; Pinger, L.; Davidson, R.J. Promoting prosocial behavior and self-regulatory skills
in preschool children through a mindfulness-based kindness curriculum. Dev. Psychol. 2014, 51, 44–51.
[CrossRef] [PubMed]
Ballew, M.T.; Omoto, A.M. Absorption: How Nature Experiences Promote Awe and Other Positive Emotions.
Ecopsychology 2018, 10, 26–35. [CrossRef]
© 2019 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

