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INTRODUCTION

To what extent are cognitive processes rooted in “simple” body-environment interactions, and the
situation in which they take place? And to what extent does the body-environment interaction
depend on socio-cultural processes?

Questions like these are pertinent to the field of environmental psychology, especially attention
restoration theory (ART) (Kaplan and Kaplan, 1989; Kaplan, 1995). Here, concrete nature
experiences are believed to incur certain attentional and cognitive states in the individual.
Proponents of ART argue that self-regulation (Kaplan and Berman, 2010) and executive
functioning involved in advanced cognitive operations like working memory, cognitive flexibility
and attentional control (Diamond, 2013) gains from exposure to green environments. Recent
meta analyses have pointed more specifically to the restoration of the system supporting so-called
directed attention (Ohly et al., 2016; Stevenson et al., 2018).

The assumption is that the particular materiality of nature, e.g., the sounds, colors, and diversity
(Fuller et al., 2007; Ratcliffe et al., 2013; Ossola and Niemeld, 2018), taps into our effortless stimulus-
dependent attention at the expense of the directed (e.g., voluntary, sustained) attention we need in
goal-directed tasks (e.g., Schilhab et al., 2018).

Accordingly, resting in nature leads to enhanced perceptual activity in a state of so-called soft
fascination (Kaplan and Berman, 2010), reducing the time spent on problem-based cognition
that involves the mentally fatiguing executive functions (Bratman et al., 2012) and inhibitory
mechanisms to prevent external distractions (Diamond, 2013). This leaves time for the directed
attention network to replenish (Stevenson et al., 2019). In this interpretation, natural stimuli work
bottom-up by exteroceptive activation (Berman et al., 2008; Chun et al., 2011), irrespective of socio-
cultural practices. As such, natural stimuli in the environment automatically trigger the particular
cognitive state of soft fascination in an all or none fashion (e.g., Lee et al., 2015).

Based on ART, trips to the forest or park have become interventions to stimulate physical
and mental health in children (McCurdy et al., 2010; Swank and Shin, 2015) and to
relieve stress in adults (e.g., Corazon et al., 2011). Further, recent literature reviews agree
that exposure to nature is generally beneficial to cognitive processing in a broad sense
(Ohly et al., 2016; Stevenson et al., 2018).

However, the rather simple relationship between natural environments and cognitive states
in ART raises questions about factors involved in body-environment interactions and situated
cognition. What are the broader mechanisms governing green environments ability to cause
particular cognitive states? Does the materiality of nature work regardless of the meaning-making
practices that occur in such environments? Although studies on individuals favorite places
for resting and self-regulation (e.g., Korpela et al.,, 2001), as well as studies on connectedness
to nature, show that intersubjective variations exist (Mayer et al., 2009; Capaldi et al., 2014),
explanations in environmental psychology and ART seldom include social or cultural modifiers
of the nature-induced cognitive state (e.g., Auburn and Barnes, 2006). The extent to which we learn
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in childhood to categorize particular environments as “feasible”
favorite places and as aids in self-regulation, or how to identify
and appreciate “nature connectedness,” seems under-researched
(however, see Adevi and Grahn, 2012).

Here, we point to and clarify a selection of possible
sources that might influence situated cognition and thus explain
deviations in, for instance, private preferences. Hence, we focus
on possible areas of learning that may influence the “simple”
body-environment interaction while resting in nature. The aim is
to identify socio-cultural components and sources that are likely
to moderate not only the relation of the natural environment
with cognitive states in ART but situated cognition in general.
Thus, we suggest that claims about the rooting of cognitive
processes in bodily interaction with the environment would
benefit from a consideration of the involvement of socio-cultural
processes, similar to those we claim are pertinent to nature-
induced cognitive states in ART.

LEVELS OF SOCIO-CULTURAL
INFLUENCES

Following ART, when conditions are favorable, green
environments elicit particular cognitive states in the individual'.

Apparently, this effect occurs automatically and with
necessity, which paves the way for evolutionary inspired
suggestions that rate green environments as more adaptive than
urban and human-made settings (for a critique, see Joye and Van
den Berg, 2011). Largely, the contention is that nature-induced
cognitive effects depend on our prehistoric adaptation for
bonding with and inhabiting green environments (e.g., Joye and
De Block, 2011; Beery et al., 2015).

However, socio-cultural factors like meaning-making
in situated social practices (Lave and Wenger, 1991), cultural
learning processes in situated practices (Hasse, 2012, 2016),
and the continuous forming of self-understanding in the
individual, including motivations and emotions in relation to the
surrounding social spheres (Holland et al., 1998), may modify
the environmental impact on cognitive states. The presence
of such socio-cultural factors questions any unconditional
bottom-up causality in cognition. We therefore conjecture that
socio-cultural processes co-determine the cognitive processes
when perceiving a green environment, as suggested by (Lentini
and Decortis, 2010, see also Nova, 2005; Clark and Uzzell,
2006)(p. 408):

in terms of peoples experience, sense of place refers to the
fact that people apprehend physical space not only through the
perception of its spatial characteristics, but also through the
awareness of the social cues related to it.

!Please note, qualifying conditions such as “being away;” “extent;” “fascination,”
and “compatibility” must be met for natural environments to facilitate stimulus-
dependent attention (Kaplan, 1995). “Being away” accentuates the distancing of
oneself from the activities that lead to mental fatigue, whereas “extent” expresses
the need of the putatively restorative site to be sufficiently materially “rich” to
be perceived as a coherent structure. “Fascination” is the attraction of attention
that does not require effort and no inhibition of competing stimuli, while
“compatibility” denotes the co-occurrence of what the individual is trying to
achieve and the affordances provided by the environment.

Overall, the socio-cultural approaches question the validity of
claims about the impact of green environments on cognition in so
far as these ignore the implicit or explicit connotations of green
environments learned by the individual.

In the following, as a heuristic tool in order to exemplify,
we divide the socio-cultural influences by how the individual
learns about them?. For the sake of clarity, we distinguish
between socialization through joint activities and talk when
acting together in the moment, activities that often take the form
of discursive and embodied learning (e.g., Auburn and Barnes,
2006), and socialization through socio-cultural imaginaries that
seem more explicitly construed. Imaginaries can be viewed
as “collectively held, institutionally stabilized, and publicly
performed visions of desirable futures, animated by shared
understandings of forms of social life and social order” (Jasanoff,
2015, p. 4). However, both kinds of socio-cultural processes are
likely to influence cognitive processes simultaneously.

EXAMPLES OF SOCIO-CULTURAL
LEARNING

Simply put, a child’s very first bodily exposure to a green
environment entails a concomitant exposure to the attitudes held
by parents and caregivers toward this particular environment
(e.g., Schilhab, 2015, 2018). The attitudes appear in the discourse
surrounding the experience of the green environment, what is
articulated and explicitly pointed to, and in the practices on
the spot (for a neural description of the cognitive processes, see
Schilhab, 2011, 2015a, 2017a).

According to the Russian psychologist Vygotsky, cultural
development occurs initially on a social level (interpsychological)
and only afterwards on an individual level (intrapsychological)
(Vygotsky and Cole, 1978, p. 57).

If, say, the hooting of an owl is consciously noted by
caregivers, then the presence of owls and their significance to
the experience of nature is also emphasized, and the owl as
phenomenon is attributed value (Tylén et al., 2010). This may
explain why the presence of certain birds such as magpies and
crows is negatively correlated with a subject’s sense of recreation
in green environments, although bird song is generally valued
(Cox and Gaston, 2015; Gunnarsson et al., 2017).

In that sense, any momentary interaction with green
environments involves both the processing of the materiality
(e.g., the sight, sounds, smells, tactility, the kinaesthetic, and
interoceptive responses) and the processing of the social
interpretations (Barrett, 2009). Hence, families that use walks
in green areas for leisure and pleasure will often socialize
younger members into this particular green area mind-set. In
such cases, the experience of a relaxed atmosphere and the
attentive presence of parents become associated with spacious
green stretches, experiences of freedom, bird song, and the
smell of pine or blooming flowers, for example. Similarly, avid
bird watchers or botanically skilled adults emphasize particular
occurrences and events in concrete ways. These ways may

2Making sense of places is far more nuanced than the picture adopted here. Please
refer to Cross (2015) for a more systematic categorisation.
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also include certain technologies such as binoculars, cameras,
taxonomic encyclopedias, or smartphone supported apps, while
physically or meditatively minded adults corroborate either
the physiological presence or the tranquility of the natural
environment in sync with their particular perception (for
preferences for particular sites, see Schebella et al., 2017).

The social glossing over of how to perceive and embody
green environments implicitly co-orchestrates the perceptual
experiences of the child.

Such socio-cultural socialization is not limited to early
childhood, however, as socialization processes continue during
preschool. This is where practices in green areas may be defined
both by formal didactics (e.g., Higgins, 2009) and the practices
displayed in different families by classmates, as Carlone et al.
(2015) shows.

CULTURAL ATTITUDES

However, socio-cultural processes also work on a far larger
cultural scale (e.g., Buijs et al., 2009; Kloek et al, 2015).
Obviously, in the modern discourse, nature is often articulated
alongside concepts such as climate change, sustainability, and
the Anthropocene, and in opposition to society, technology, and
artificial intelligence (e.g., Steffen et al., 2007; Schilhab, 2015b,
2017b,c). Today, natural environments are considered to offer
peace and quiet and especially time off from the stressful rat
race that seems to dominate human life (e.g., Pearson and
Craig, 2014). The natural environment replaces screen time with
bodily activity and therefore ideally counteracts obesity and other
welfare diseases (Maller et al., 2006).

Historically, nature has been attributed quite different
qualities. In the industrial age, nature as a concept was perceived
as a battlefield to be conquered and brought under the control of
humanity (Steinberg, 1986; Moore, 2017).

The historical variability in the conception of nature also
points to cultural aspects of how we conceive of nature. It is
more than likely that in certain countries, both geographical and
socio-economic parameters have hugely influenced the qualities
attributed to nature (e.g., Skar et al., 2016).

For example, Denmark, where the authors live, is not at
risk of largescale earthquakes, volcanic activity, or extreme
weather conditions. There are no mountain creeks, avalanches, or
underground caves, and only a few actual cliffs. Neither does the
fauna contain large predators such as grizzly bears, Bengali tigers,
or crocodiles, nor extreme herbivores like hippopotamuses, herds
of wildebeests, or swarms of locusts. Along with ectoparasitic
ticks, the sea may present the more imposing and dangerous
part of nature in Denmark. This said, for a long time, nature
has not posed any noteworthy risk to the lives of Danes. In
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One way to explain the apparent instinctual automaticity often
found relating natural environments with particular cognitive
states is that socio-cultural factors tend to blend into the
tacit knowledge of the individual. As part of the perceptual
activity, they front the atmosphere and enrich the conditions
for learning in particular interpretations. Eventually, at the level
of the individual, these human-based conditions appear innate
(Lin et al., 2014).

The question remains as to whether mono-causal relations
between the physical environment and cognitive states are ever
realized. In other words, can the processing of perceptually
available components of the physical environment ever occur
in isolation from socio-cultural processes, or is the physical
environment undeniably nested within socio-cultural processes
through learning (e.g., Lidskog, 1998)? The answer is in need
of basic research on the extent to which perceptual processes
are modified by learning and whether socio-cultural practices
perfuse every part of life.

AUTHOR CONTRIBUTIONS

TS and GE conceived of the study. TS and GE contributed
conception of the study. TS wrote the first draft of the
manuscript. GE wrote sections of the manuscript. Both authors
contributed to manuscript revision, read and approved the
submitted version.

FUNDING

This research was supported by a grant from Nordea-fonden
to TS and GE to the research project Natural Technology
(02-2017-1293).

Aner, L. G. (2016). Dwelling habitus and urban out-migration in Denmark. Eur.
Urban Reg. Stud. 23, 662-676. doi: 10.1177/0969776414532932

Auburn, T., and Barnes, R. (2006). Producing place: a neo-Schutzian
perspective on the ‘psychology of place’. J. Environ. Psychol. 26, 38-50.
doi: 10.1016/j.jenvp.2006.03.002

Frontiers in Psychology | www.frontiersin.org

May 2019 | Volume 10 | Article 980


https://doi.org/10.1080/01426397.2011.576884
https://doi.org/10.1177/0969776414532932
https://doi.org/10.1016/j.jenvp.2006.03.002
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Schilhab and Esbensen

Socio-Cultural Influences on Situated Cognition in Nature

Barrett, L. F. (2009). The future of psychology: connecting mind to brain. Persp.
Psychol. Sci. 4, 326-339. doi: 10.1111/.1745-6924.2009.01134.x

Beery, T., Jonsson, K. I, and Elmberg, J. (2015). From environmental
connectedness to sustainable futures: topophilia and human affiliation with
nature. Sustainability 7, 8837-8854. doi: 10.3390/su7078837

Berman, M. G., Jonides, J., and Kaplan, S. (2008). The
benefits of interacting with nature. Psychol. Sci. 19,
doi: 10.1111/.1467-9280.2008.02225.x

Bratman, G. N., Hamilton, J. P, and Daily, G. C. (2012). The impacts of nature
experience on human cognitive function and mental health. Ann. N. Y. Acad.
Sci. 1249, 118-136. doi: 10.1111/.1749-6632.2011.06400.x

Buijs, A. E., Elands, B. H., and Langers, F. (2009). No wilderness for immigrants:
cultural differences in images of nature and landscape preferences. Landsc.
Urban Plan. 91, 113-123. doi: 10.1016/j.landurbplan.2008.12.003

Capaldi, C. A., Dopko, R. L., and Zelenski, J. M. (2014). The relationship between
nature connectedness and happiness: a meta-analysis. Front. Psychol. 5:976.
doi: 10.3389/fpsyg.2014.00976

Carlone, H. B., Huffling, L. D., Tomasek, T., Hegedus, T. A., Matthews, C. E,,
Allen, M. H,, et al. (2015). ‘Unthinkable’ Selves: identity boundary work in a
summer field ecology enrichment program for diverse youth. Int. J. Sci. Educ.
37, 1524-1546. doi: 10.1080/09500693.2015.1033776

Chun, M. M., Golomb, J. D., and Turk-Browne, N. B. (2011). A taxonomy
of external and internal attention. Annu. Rev. Psychol. 62, 73-101.
doi: 10.1146/annurev.psych.093008.100427

Clark, C., and Uzzell, D. L. (2006). “The socio-environmental affordances of
adolescents’ environments,” In: Children and Their Environments: Learning,
Using and Designing Spaces, eds C. Spencer, and M. Blades (Cambridge:
Cambridge University Press), 176-195.

Corazon, S. S., Schilhab, T. S., and Stigsdotter, U. K. (2011). Developing the
therapeutic potential of embodied cognition and metaphors in nature-based
therapy: lessons from theory to practice. J. Adv. Educ. Outdoor Learn. 11,
161-171. doi: 10.1080/14729679.2011.633389

Cox, D. T., and Gaston, K. J. (2015). Likeability of garden birds: importance of
species knowledge and richness in connecting people to nature. PLoS ONE
10:e0141505. doi: 10.1371/journal.pone.0141505

Cross, J. E. (2015). Processes of place attachment: an interactional framework.
Symbol. Interact. 38, 493-520. doi: 10.1002/symb.198

Diamond, A. (2013). Executive functions. Ann. Rev. Psychol. 64, 135-168.
doi: 10.1146/annurev-psych-113011-143750

Fleming, C. M., Manning, M., and Ambrey, C. L. (2016). Crime, greenspace and
life satisfaction: an evaluation of the New Zealand experience. Landsc. Urban
Plan. 149, 1-10. doi: 10.1016/j.Jandurbplan.2015.12.014

Fuller, R. A,, Irvine, K. N., Devine-Wright, P., Warren, P. H., and Gaston, K. J.
(2007). Psychological benefits of greenspace increase with biodiversity. Biol
Lett. 3, 390-394. doi: 10.1098/rsbl.2007.0149

Gunnarsson, B., Knez, I, Hedblom, M., and Sang, A. 0. (2017). Effects of
biodiversity and environment-related attitude on perception of urban green
space. Urban Ecosyst. 20, 37-49. doi: 10.1007/s11252-016-0581-x

Hasse, C. (2012). “The anthropology of learning and cognition,” in The Cognitive
Encyclopedia of the Sciences of Learning, ed N. Seel (Cham: Springer), 255-261.

Hasse, C. (2016). An Anthropology of Learning. Cham: Springer.

Holland, D., Lachicotte, W. J., Skinner, D., and Cain, C. (1998). Identity and Agency
in Cultural Worlds. Cambridge: Harvard University Press.

Jasanoff, S. (2015). “Future imperfect: science, technology, and the imaginations

cognitive
1207-1212.

of modernity,” in Dreamscapes of Modernity: Sociotechnical Imaginaries and the
Fabrication of Power, eds S. Jasanoff, and S.-H. Kim (Chicago, IL; London: The
University of Chicago Press), 1-33.

Joye, Y., and De Block, A. (2011). ‘Nature and I are Two’: a critical
examination of the biophilia hypothesis. Environ. Values 20, 189-215.
doi: 10.3197/096327111X12997574391724

Joye, Y., and Van den Berg, A. (2011). Is love for green in our genes? A critical
analysis of evolutionary assumptions in restorative environments research.
Urban Forest. Urban Green. 10, 261-268. doi: 10.1016/j.ufug.2011.07.004

Kaplan, R., and Kaplan, S. (1989). The Experience of Nature: A Psychological
Perspective. Cambridge: Cambridge University Press.

Kaplan, S. (1995). The benefits of  nature:
an  integrative framework. J. Psychol. 15,
doi: 10.1016/0272-4944(95)90001-2

toward
169-182.

restorative
Environ.

Kaplan, S., and Berman, M. G. (2010). Directed attention as a common resource
for executive functioning and self-regulation. Persp. Psychol. Sci. 5, 43-57.
doi: 10.1177/1745691609356784

Kloek, M. E., Buijs, A. E., Boersema, J. J., and Schouten, M. G. (2015). ‘Nature
lovers, ‘Social animals, ‘Quiet seekers’ and ‘Activity lovers’: participation of
young adult immigrants and non-immigrants in outdoor recreation in the
Netherlands. J. Outdoor Recr. Tour. 12, 47-58. doi: 10.1016/j.jort.2015.11.006

Korpela, K. M., Hartig, T., Kaiser, F. G., and Fuhrer, U. (2001). Restorative
experience and self-regulation in favorite places. Environ. Behav. 33, 572-589.
doi: 10.1177/00139160121973133

Lave, J., and Wenger, E. (1991). Situated Learning: Legitimate Peripheral
Participation. Cambridge: Cambridge University Press.

Lee, K. E., Williams, K. J., Sargent, L. D., Williams, N. S., and Johnson,
K. A. (2015). 40-second green roof views sustain attention: the role of
micro-breaks in attention restoration. J. Environ. Psychol. 42, 182-189.
doi: 10.1016/j.,jenvp.2015.04.003

Lentini, L., and Decortis, F. (2010). Space and places: when interacting with and in
physical space becomes a meaningful experience. Pers. Ubiquitous Comput. 14,
407-415. doi: 10.1007/s00779-009-0267-y

Lidskog, R. (1998). Society, space and environment. Towards a sociological
re-conceptualisation of nature. Scand. Housing Plann. Res. 15, 19-35.
doi: 10.1080/02815739808730442

Lin, B. B,, Fuller, R. A., Bush, R., Gaston, K. J., and Shanahan, D. F. (2014).
Opportunity or orientation? Who uses urban parks and why. PLoS ONE.
9:¢87422. doi: 10.1371/journal.pone.0087422

Maller, C., Townsend, M., Pryor, A., Brown, P., and St Leger, L. (2006).
Healthy nature healthy people:contact with nature’as an upstream health
promotion intervention for populations. Health Promot. Int. 21, 45-54.
doi: 10.1093/heapro/dai032

Mayer, F. S., Frantz, C. M., Bruehlman-Senecal, E., and Dolliver, K. (2009). Why
is nature beneficial? The role of connectedness to nature. Environ. Behav. 41,
607-643. doi: 10.1177/0013916508319745

McCurdy, L. E., Winterbottom, K. E., Mehta, S. S., and Roberts, J. R. (2010). Using
nature and outdoor activity to improve children’s health. Curr. Probl. Pediatr.
Adolesc. Health Care 40, 102-117. doi: 10.1016/j.cppeds.2010.02.003

Moore, J. W. (2017). The Capitalocene, Part I
origins of our ecological crisis. J. Peasant
doi: 10.1080/03066150.2016.1235036

Nova, N. (2005). A review of how space affords socio-cognitive processes during
collaboration. PsychoNol J. 3, 118—148.

Ohly, H., White, M. P., Wheeler, B. W., Bethel, A., Ukoumunne, O. C,
Nikolaou, V., et al. (2016). Attention restoration theory: a systematic review
of the attention restoration potential of exposure to natural environments.
J. Toxicol. Environ. Health Part B. 19, 305-343. doi: 10.1080/10937404.2016.
1196155

Ossola, A., and Niemels, J. (eds.). (2018). Urban Biodiversity. London: Routledge.

Pearson, D. G., and Craig, T. (2014). The great outdoors? Exploring the
mental health benefits of natural environments. Front. Psychol. 5:1178.
doi: 10.3389/fpsyg.2014.01178

Ratcliffe, E., Gatersleben, B., and Sowden, P. T. (2013). Bird sounds and their
contributions to perceived attention restoration and stress recovery. J. Environ.
Psychol. 36,221-228. doi: 10.1016/j.jenvp.2013.08.004

Schebella, M. F., Weber, D., Lindsey, K., and Daniels, C. B. (2017). For the
love of nature: exploring the importance of species diversity and micro-
variables associated with favorite outdoor places. Front. Psychol. 8:2094.
doi: 10.3389/fpsyg.2017.02094

Schilhab, T. (2011). Neural perspectives on ‘Interactional Expertise’. J. Conscious.
Stud. 18, 99-116.

Schilhab, T. (2015). Doubletalk-the biological and social acquisition of language.
Biol. Ins. Cogn. Arch. 13, 1-8. doi: 10.1016/j.bica.2015.06.002

Schilhab, T. (2017a). Derived Embodiment in Abstract Language. Cham:Springer.

Schilhab, T. (2017b). Adaptive smart technology use: the need for meta-self-
regulation. Front. Psychol. 8:298. doi: 10.3389/fpsyg.2017.00298

Schilhab, T. (2017c). Impact of iPads on break-time in primary schools-a
Danish context. Oxf. Rev. Educ. 43, 261-275. doi: 10.1080/03054985.2017.1
304920

Schilhab, T. (2018). Neural bottom up and top down processes in learning and
teaching. Postmodern. Probl. 8, 228-245.

on the nature and
Stud. 44, 594-630.

Frontiers in Psychology | www.frontiersin.org

May 2019 | Volume 10 | Article 980


https://doi.org/10.1111/j.1745-6924.2009.01134.x
https://doi.org/10.3390/su7078837
https://doi.org/10.1111/j.1467-9280.2008.02225.x
https://doi.org/10.1111/j.1749-6632.2011.06400.x
https://doi.org/10.1016/j.landurbplan.2008.12.003
https://doi.org/10.3389/fpsyg.2014.00976
https://doi.org/10.1080/09500693.2015.1033776
https://doi.org/10.1146/annurev.psych.093008.100427
https://doi.org/10.1080/14729679.2011.633389
https://doi.org/10.1371/journal.pone.0141505
https://doi.org/10.1002/symb.198
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1016/j.landurbplan.2015.12.014
https://doi.org/10.1098/rsbl.2007.0149
https://doi.org/10.1007/s11252-016-0581-x
https://doi.org/10.3197/096327111X12997574391724
https://doi.org/10.1016/j.ufug.2011.07.004
https://doi.org/10.1016/0272-4944(95)90001-2
https://doi.org/10.1177/1745691609356784
https://doi.org/10.1016/j.jort.2015.11.006
https://doi.org/10.1177/00139160121973133
https://doi.org/10.1016/j.jenvp.2015.04.003
https://doi.org/10.1007/s00779-009-0267-y
https://doi.org/10.1080/02815739808730442
https://doi.org/10.1371/journal.pone.0087422
https://doi.org/10.1093/heapro/dai032
https://doi.org/10.1177/0013916508319745
https://doi.org/10.1016/j.cppeds.2010.02.003
https://doi.org/10.1080/03066150.2016.1235036
https://doi.org/10.1080/10937404.2016.1196155
https://doi.org/10.3389/fpsyg.2014.01178
https://doi.org/10.1016/j.jenvp.2013.08.004
https://doi.org/10.3389/fpsyg.2017.02094
https://doi.org/10.1016/j.bica.2015.06.002
https://doi.org/10.3389/fpsyg.2017.00298
https://doi.org/10.1080/03054985.2017.1304920
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Schilhab and Esbensen

Socio-Cultural Influences on Situated Cognition in Nature

Schilhab, T. S. (2015a). Words as cultivators of others minds. Front. Psychol. 6:1690.
doi: 10.3389/fpsyg.2015.01690

Schilhab, T. S. (2015b). Why animals are not robots. Phenomenol. Cogn. Sci. 14,
599-611. doi: 10.1007/s11097-013-9342-y

Schilhab, T. S., Stevenson, M. P., and Bentsen, P. (2018). Contrasting screen-time
and green-time: a case for using smart technology and nature to optimize
learning processes. Front. Psychol. 9:773. doi: 10.3389/fpsyg.2018.00773

Skar, M., Wold, L. C., Gundersen, V., and O’Brien, L. (2016). Why do children not
play in nearby nature? Results from a Norwegian survey. J. Adv. Educ. Outdoor
Learn. 16, 239-255. doi: 10.1080/14729679.2016.1140587

Steffen, W., Crutzen, P. J., and McNeill, J. R. (2007). The anthropocene: are humans
now overwhelming the great forces of nature. AMBIO 36, 614-621. doi: 10.
1579/0044-7447(2007)36[614:TAAHNO]2.0.CO;2

Steinberg, T. (1986). An ecological perspective on the origins of industrialization.
Environ. Rev. 10, 261-276. doi: 10.2307/3984350

Stevenson, M. P., Dewhurst, R., Schilhab, T., and Bentsen, P. (2019). Cognitive
restoration in children following exposure to nature: evidence from the
attention network task and mobile eye tracking. Front. Psychol. 10:42.
doi: 10.3389/fpsyg.2019.00042

Stevenson, M. P., Schilhab, T., and Bentsen, P. (2018). Attention restoration
theory II: a systematic review to clarify attention processes affected by exposure

to natural environments. J. Toxicol. Environ. Health Part B 21, 227-268.
doi: 10.1080/10937404.2018.1505571

Swank, J. M. and Shin, S. M. (2015). Nature-based child-centered play
therapy: an innovative counseling approach. Int. J. Play Ther. 24:151.
doi: 10.1037/20039127

Tylén, K., Weed, E., Wallentin, M., Roepstorff, A., and Frith, C. D.
(2010). Language as a tool for interacting minds. Mind Lang. 25, 3-29.
doi: 10.1111/j.1468-0017.2009.01379.x

Vygotsky, L. S., and Cole, M. (1978). Mind in Society: The Development of Higher
Psychological Processes. Cambridge, MA:Harvard University Press.

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2019 Schilhab and Esbensen. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

May 2019 | Volume 10 | Article 980


https://doi.org/10.3389/fpsyg.2015.01690
https://doi.org/10.1007/s11097-013-9342-y
https://doi.org/10.3389/fpsyg.2018.00773
https://doi.org/10.1080/14729679.2016.1140587
https://doi.org/10.1579/0044-7447(2007)36[614:TAAHNO]2.0.CO;2
https://doi.org/10.2307/3984350
https://doi.org/10.3389/fpsyg.2019.00042
https://doi.org/10.1080/10937404.2018.1505571
https://doi.org/10.1037/a0039127
https://doi.org/10.1111/j.1468-0017.2009.01379.x
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	Socio-Cultural Influences on Situated Cognition in Nature
	Introduction
	Levels of Socio-Cultural Influences
	Examples of Socio-Cultural Learning
	Cultural Attitudes
	Concluding Remarks
	Author Contributions
	Funding
	References


