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Abstract 

How do children develop an emotional relationship with Nature? This study provides a 

transdisciplinary exploration of how the connection with the Biosphere develops and how it is 

influenced by different socio-ecological environments. It assesses environmental sensitivity, 

awareness and attitude of 28 children in Stockholm together with the biophysical environments in 

which these children have been, and the environmental ethic of the social context with whom they 

have been in contact (parents and teachers). The results are summarized into two major findings. 

First, the biophysical environment in which a child is immersed influences the formation of an 

emotional relationship with the Biosphere. Children with higher exposure to wild and rural 

environments have also higher empathy and concern for natural elements, while the opposite is true 

for children with higher exposure to indoors. Second, the social perception of an environment 

influences children’s feelings for the same environment. Children who fear forests because of 

predators have parents and teachers who also perceive forests as unsafe for children’s playing. The 

complex network of socio-ecological influences and the little empirical evidence does not allow the 

study to provide insights about the mechanisms underpinning the development of each emotion. 

However, the study significantly affirms that children’s emotional connection with Nature is 

adaptive to children’s socio-ecological surroundings. These findings highlight the potential of 

different disciplines to pursue the mental reconnection of human and Nature, e.g. experiential 

learning and transmission of social memories. Further, urban planning grants remarkable tools to 

implement such scientific understanding in the realm of an ever growing urban population.  
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[1]  Introduction 

“[I]t will not be possible to overcome the ecological crisis unless changes are made in the 

dominating anthropocentric consciousness that serves as the psychological basis of the 

crisis” (Biriukova 2005). 

[1.1] The importance of an emotional connection with the Biosphere in the 

ecological crisis 

The impact of human activity on the planet has been widely established to be the driver for dramatic 

tipping points on Earth’s biosphere (Vitousek, Mooney, and Lubchenco 1997; Rockström 2009). Its 

degree has indeed led Paul Crutzen to coin the term “Anthropocene” (Crutzen 2002): a new 

geological era where human actions, intentionally or not, compete with great natural powers in 

shaping the whole Earth system functioning (Steffen, Crutzen, and McNeill 2007). Unfortunately, 

these anthropogenic alterations of the Earth’s processes are also driving an ecological crisis which 

is regrettably undermining the human well-being in itself (Ehrlich and Kennedy 2005). Doubtless, 

realizing the roots of such counterproductive human activity is crucial for sustainability. 

Climate change, biodiversity loss and chemical pollution are just some of the most-known examples 

of unsustainable effects emerging from the assumption that humans are apart from the natural world 

and not part of it (Steg and Vlek 2009; Folke et al. 2011; Steffen et al. 2011; Folke, Holling, and 

Perrings 1996). In the mindset underpinning the modern globalized world the Earth system is 

considered as a mere resource (Meadows 2008:163) where humankind is a self-regulating body, 

often even in juxtaposition, with the biosphere. This anthropocentric mindset not only leads to 

disengagement and disaffection, but even contempt for the natural world. The perception that 

humankind is at the apex of creation allows humans to feel the right to abuse the planet, to maltreat 

it, and ultimately to subdue it to humans’ interests. The estrangement of people with Nature is in 

fact often recognized as a major obstacle to ecological protection (Miller 2005), environmental 

concern (Takács-Sánta 2007) and several environmental responsible behaviors (De Young 2000; 

Bamberg and Moser 2007). Such disengagement with Nature is also seen as a major cause for local 

extinction of natural experience (Barthel et al. 2005; Barthel, Folke, and Colding 2010), a crucial 

impediment to a global sustainable change (Folke et al. 2011; Folke, Holling, and Perrings 1996) 

and a barrier to the overall harmony between society and Nature (Biriukova 2005). 
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It is significant that the profound rupture between Nature and humans is not constrained to a limited 

number of people, but it is a global shared antagonism fully expressed by the definition of “nature” 

that what labels itself as “the world’s most trusted dictionary” gives:  

“the phenomena of the physical world collectively, including plants, animals, the landscape, 

and other features and products of the earth, as opposed to humans or human creations” 

(Online Oxford Dictionaries) 

Despite the fairly recent mass attention to the current ecological crisis, the central role of the 

emotional relationship with Nature in any ecological crisis has been recognized 20 years before 

even discovering the ozone’s hole depletion (White Jr 1967). Indeed, in 1967 Linn White wrote in 

Science: 

“…we are not, in our hearts, part of the natural process. We are superior to nature, 

contemptuous of it, willing to use it for our slightest whim.[…] What we do about ecology 

depends on our ideas of the man-nature relationship. More science and more technology are 

not going to get us out of the present ecologic crisis…”  (White Jr 1967) 

The notable boost of environmental research and green technologies in the last 50 years without 

questioning humans’ emotional attachment to Nature, shows how much this outcry has been 

remarkably undervalued. As beautifully stated by Lynn White (1967), if humans intend to 

overcome an ecological crisis the set of assumptions that creates the social paradigm, the shared set 

of beliefs that humanity takes for granted, has to reintegrate the vital connection between human 

and Nature (Folke et al. 2011; Steffen et al. 2011; Miller 2005; Meadows 2008). It would be indeed 

bizarre to consider that the source of the current ecological crisis is an unmotivated global 

inclination towards irresponsible environmental behaviors. Pollution and depletion of resources are 

indeed not the sources of the current ecological crisis, but rather the effects. The sources are the 

shared assumptions that define personal and collective domain of actions towards Nature (Meadows 

2008:163). 

“The challenge … is to understand the cognitive motivational and structural factors and 

processes that threaten environmental sustainability, so that pro-environmental behaviors 

could be facilitated and emerge worldwide.” (Steg and Vlek 2009) 

It has to be clarified that a mindset more connected with the biosphere is not intended to be a naïve 

panacea for the whole ecological crisis. However, an emotional and cognitive reconnection of 

people and biosphere has to be seen as a different psychological foundation, one that would allow 
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sustainable actions to emerge on a daily basis without being considered luxurious, but rather 

imperative to sustain humankind. A society connected with Nature is therefore not a romantic 

hunter-gatherer community in pristine environments, but a society which assumptions base upon 

collaboration rather than competition with the natural world, as it is for any other species in the 

biosphere. 

Unfortunately, addressing people’s mindset to trigger a significant behavioral change is a 

remarkably ambitious and complicated task to accomplish (Meadows 2008:163) that cannot be 

accomplished by the simply sharing information. The assumed-strong connection between problem 

awareness and behavior has indeed been proven weak (Bamberg and Moser 2007), not a 

prerequisite for responsible environmental behavior (Kollmuss and Agyeman 2002), and even not 

of relevance to establish a generic interest for the environment (Chawla 1999). The simple 

acknowledgment of catastrophic scenarios triggers a feeling of powerlessness and despair, which in 

turn leads to denial, apathy, delegation of responsibility which directly impede any behavioral 

change (Kollmuss and Agyeman 2002). The non-association between environmental knowledge 

and pro-environmental behavior has also been widely proven by the failure of most environmental 

campaigns (Miller 2005). This study focuses on emotions. How the human emotional relationship 

with the biosphere develops, or more specifically so, how it develops during childhood.  

[1.2] The importance of a connection with the Biosphere in childhood 

Although the study claims no clear division between human and nature (Davis 1998), these two 

systems have to be kept separated to assess their interdependencies. To avoid further problems with 

terminology there are two clarifications that have to be made. The first one regards the terms 

Biosphere and Nature. In this research are considered synonymous and are defined as follow: 

“the global ecological system integrating all living beings and their relationships, including 

their interaction with the elements of the lithosphere, hydrosphere, atmosphere and 

cryosphere (‘biosphere’ as defined in (Folke et al. 2011)) and the elements of the 

lithosphere, hydrosphere, atmosphere and cryosphere themselves.” 

The terms Biosphere and Nature therefore include all the living systems, the non-living systems and 

the natural processes. The second terminological clarification regards the term socio-ecological 

environment which includes the biophysical characteristics of an environment as much as the social 

perceptions of the same biophysical environment. This term in this study does not include all the 

complexity of the social fabric, but only the social perception of space. 



11 

 

After this due premises, the goal of this research is to unfold the interdependencies between the 

children’s development of an emotional relationship with the Biosphere and their socio-ecological 

environments. The role of such reconnection with Nature in the global ecological crisis has been 

already remarked, but what is the importance of such reconnection in the everyday life of a human 

being?  

Sensorial interaction with the Biosphere has been assessed to be beneficial for both physical and 

psychological health. In adulthood, even only the sight of natural environments positively influence 

the recovery of hospitalized patients, reduce sickness in prison and enhance heath in a workspace 

(Kahn Jr, Severson, and Ruckert 2009; Louv 2005). The tradition of bringing flowers to inpatient is 

indeed not coincidence. From the psychological point of view, while urban settlements are 

extensive sources of stress (D. P. Kennedy and Adolphs 2011; Lederbogen et al. 2011), urban 

natural environments, even a technological version of them, directly help to recover such stress 

(Kahn Jr, Severson, and Ruckert 2009). 

In childhood the role of Nature is even more influential. Children’s health is directly constrained by 

the lack of natural areas for physical activities: obesity, asthma and hypertension are just some of 

the chronic conditions that develops (McCurdy et al. 2010; Louv 2005). The interaction in 

childhood is so crucial that the problems derived from the lack of interaction with the biosphere 

have been aggregated by the term “nature-deficit disorder” (Louv 2005; Louv 2009). Activities in 

natural settings provide also a wide range of benefits also for children’s psychical health. (Davis 

1998; R. Kaplan and Kaplan 2008; S. Kaplan 1995). As for adults, natural exposure has also healing 

properties in children. One example is the positive influence of direct contact with animals and 

natural environments to treat attention-deficit hyperactivity disorder (ADHD) (Taylor and Kuo 

2011; Katcher 2002). 

Summarizing, Nature fuels children’s creativity and imagination, self-esteem, quietness, focus, 

understanding and education (Moore 1997), besides it creates a long-term platform for positive 

behaviors towards the environment even for the adulthood (Chawla 1999; Chawla 2006a; Beck 

2010).  

“Natural settings stimulate children’s development in ways not provided by other 

means”(RC Moore 1997) 

These are the psychical and physical human advantages of a re-connection with the Biosphere. 
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[1.3] Study framework: the emotional relationship with the Biosphere in a socio-

ecological context 

The study of how people develop psychological traits of connection with the Biosphere 

(conservation psychology), the study of the relationship between Nature and human psyche 

(ecopsychology) and the study of how biology influences the human learning processes (biology of 

cognition) are just some of the disciplines capable of expressing in scientific terms the process of 

getting to “feel connected with Nature”. Upon the understanding of these disciplines this study 

defines the term Environmental Consciousness as a psychical relationship with the Biosphere. It is 

a set of psychological traits held by an individual which specifically represent the individual 

emotional connection with the Biosphere. The concept of Environmental Consciousness (EC) is the 

fulcrum and at the same time the final aim of the all study. Indeed, the research investigate the 

social and physical environments upon which emotions for Nature arises in order to provide at the 

end a comprehensive definition of the term EC. Roughly, the goal of the study is to furnish 

scientific foundation of the basic concept underpinning a reconnection with the Biosphere. 

In this study, the psychical traits of connection with Nature are assessed in this study directly on 

children (4 and 5 years old), since the foundation of the estrangement from Nature lies in childhood 

(Kahn Jr 2002), and so the crucial experiences that shape humans’ behavioral attitude towards the 

Biosphere (Chawla 1998; Chawla 1999). Further, in our era of rapid urbanization, and where city 

people sequester most of the planets ecosystem services and biodiversity (Folke et al. 1997; Grimm 

et al. 2008) such understanding is especially urgent where the dominant portion of the population is 

living - in cities (United Nations 2007).  

The research has therefore been structured as follows. The assessment of spatial environments that a 

5 years old child has visited, has been completed with two different analysis. The first one addresses 

the preschool surroundings, while the second one concentrates on the environments visited due to 

family activities. The social context is similarly taken into consideration. Two analysis addresses 

the more or less positive perceptions of natural environments in teachers and parents. 
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Since the multitude of different factors 

introduced, this study does not pretend to 

provide a comprehensive explanation of 

the mechanisms underpinning the 

development of a psychical connection to 

the Biosphere. Rather the study explores 

theories and methodologies so far not 

associated with this field to delineate a 

scientific concept capable of encompassing 

the most influential characteristics of the 

emotional relationship with Nature. The 

goal is therefore not to identify variables 

and indicators, but to unify social, spatial 

and cognitive disciplines to depict a holistic snapshot of the “feeling connected with Nature”.  

The research question, illustrated by Figure 1, is the following: 

“How do different socio-ecological environments influence the development of 

Environmental Consciousness in children?” 

  

 

Figure 1: Illustration of the research question 
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[2]  Theoretical framework 

[2.1] The theoretical paradigm in the emotional relationship with the Biosphere  

The theoretical paradigm that frames this study has two major characteristics: is exploratory and 

holistic. 

This research is a scientific exploration. It is a transdisciplinary attempt to provide a comprehensive 

description of the development of the psychical human-Nature connection, without pretending to 

provide a comprehensive explanation of the dynamics involved. The research chooses to describe 

the dynamic of the whole, rather than accurately illustrate a solitary mechanism oversimplifying the 

overall functioning. It embraces the complexity and the variety of facets that lies implicit in the 

research question. Thus, this research could not be constrained under one existing theory, therefore 

spatial, social and cognitive theoretical and methodological advancements have been included to 

depict an extensive picture and provide the reader with a variety of different perspectives. The 

theoretical approach encompassing the research is therefore exploratory and descriptive in nature 

(Stebbins 2001). 

Then, this research applies a holistic perspective. The goal of this study is to assess qualities that are 

neither intrinsic of humans nor of Nature, but qualities emerging as the organized outcome of their 

complex interaction (Kahn Jr 1997). Since the goal of the study is to grasp such qualities, humans 

and Nature cannot be analyzed in isolation, but they have to be seen in a permanent structural 

relation (Maturana and Varela 1998:102). Hence, the theoretical paradigm underpinning this study 

requires a holistic approach capable of embracing the complex adaptive reality of these 

interdependencies. In other words, the study embraces 

“the fundamental interdependence of all phenomena and the fact that, as individuals and 

societies, we are embedded in (and ultimately dependent upon) the cyclical processes of 

Nature” (Capra 1996:6) 

This holistic and exploratory paradigm provides a concrete basis to describe, knowing that it never 

will be exhaustive, the multitude of interconnections that links children’s emotional relationship 

with the Biosphere with the socio-ecological environments to which they have been exposed. At 

this point, several theories have to be introduced. 

First, the Biophilia hypothesis. This term has been coined by Edward Wilson (Wilson 1984) to 

indicate that the human affiliation with Nature has an evolutionary base. This concept have 
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successfully used in several studies with developmental psychology to understand children and 

adolescence attachment for Nature (Kahn Jr 1997; Kahn Jr 2002; Kahn Jr 1999). In this study, the 

theory of Biophilia is a basis upon which the influence of the socio-ecological environment on EC 

is included.  

Second, the biological theory of cognition. This theory focuses on how any living being 

biologically interacts with the surrounding (Maturana and Varela 1998). In the realm of this study, 

this theory provides a neurological understanding of how humans biologically learn from both 

social and ecological environments providing a different angle on how emotions and perceptions for 

the Biosphere can develop. 

Third, the social theory of space. The social understanding of space is provided by spatial 

disciplines (Hillier and Hanson 1984) and it is crucial to understand how the social context 

surrounding the children do influence their perception of a physical natural environment. At the 

same time, this theory provides theoretical background for the analytical tools used to assess 

children’s exposure to natural spaces in the urban system. 

These theories represent different perspectives of the psychical connection between humans and the 

Biosphere, and together with the understandings from previous studies (Chawla 2006b; Kahn Jr 

2002) they allow to assess how the emotional relationship with the Biosphere develops during 

childhood, and how this development is interrelated with the socio-ecological environment. 

[2.2] Biophilia: evolutionary considerations on human-Biosphere relationship 

“Healthy humans cannot exist without a healthy biosphere. It is our home. Indeed, health in 

the broadest sense can be defined as a quality of relationship between people and planet.” 

(Moore 1997) 

The biological evolution of genes of any living species echoes a complex network of 

interconnections with Nature (Wilson 1984), and being a branch of the evolutionary process, 

humankind makes no exception. Not only human physical evolution has been dramatically shaped 

by the surroundings in which hominids have been living throughout their evolutionary process, but 

also our psychical evolution have been directly shaped by ecological opportunities (Wilson 1984). 

In human beings, the evolutionary affiliation with Nature, both positive - i.e. appreciating flowers 

and enjoying trees’ shade - and negative - i.e. disliking polluted water or poisonous snakes - have 

allowed our species to survive and, as a result, reproduce, prosper, and eventually, better tune our 
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biological and emotional being in harmony with the ecological surroundings (Kahn Jr 2002:104). 

Thus, not only the human body is physically evolved from, and so connected to, the Biosphere, but 

even the human emotional consciousness is the unique organization of the evolutionary interaction 

with Nature (Kahn Jr 2003; Wilson 1984; Kahn Jr 1997; Kahn Jr 2002). 

On the other hand, the relation between humans and Nature is not unidirectional. The evidence that 

the environment has recently, but extensively, adapted to anthropomorphic influences (Steffen, 

Crutzen, and McNeill 2007) is a remarkable indication that the human-Nature relation is biunivocal. 

Like human’s behavior has organized, and is still organizing, around the physical environment and 

its processes (Kahn Jr 2003), the physical environment and its processes have organized, and are 

still organizing, around human’s behavior (Steffen, Crutzen, and McNeill 2007). Human’s behavior 

and human’s perception of the Biosphere are so deeply interwoven since the beginning of human 

existence, that understanding the development of one without the development of the other seems a 

gross oversimplication. 

[2.3] The biology of cognition: how life learns from the environment 

“Cognition, then, is not a representation of an independently existing world, but rather a 

continual bringing forth of a world through the process of living […] However, through 

mutual structural coupling, individual living systems are part of each other’s worlds. They 

communicate with one another and coordinate their behavior. There is an ecology of worlds 

brought forth by mutually coherent acts of cognition.” (Capra 1996:260-262) 

The above quotation is a magnificent summary of the crucial consequences of the biological theory 

of cognition developed by Maturana and Varela (Maturana and Varela 1998). This theory is 

grounded on the biological understanding of nervous systems and it unfolds the process of knowing 

the environment (cognition). The term environment in this theory applies to the world outside the 

living form, in a human context, it implies both social and ecological environments. Thus, the 

cognitive process is the formative interaction of any living form with its living and non-living 

surroundings (Maturana and Varela 1998:75). In this interaction, the living form and the 

environment are reciprocal sources of perturbations, they mutually adapt, as long as their respective 

functioning is maintained. More specifically, since the organization of living beings is operationally 

close - i.e. their identity is specified only by internal processes (Maturana and Varela 1998:164) - 

the cognitive process persists until the perturbation from the environment is so pervasive that 

changes the functional identity of the living being, that is, the environment changes the identity of 
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the living form of being alive. As a consequence, the interaction between a living being and its 

environment is considered more than just mutual perturbation, it is considered the very “throbbing 

of all life” (Maturana and Varela 1998:100). 

This theory has a second more radical implication. The process of living is inexorably reliant on the 

existence of an environment in this theory, the neurological changes of any organism are indeed 

defined by the characteristics of an environment. However, also the existence of an environment is 

dependent to the interaction with life. According to Maturana and Varela (1998) an environment 

exists only due to the capacity of an organism to interact with it, as much as an organism has to 

interact with an environment in order to be considered alive. As Maturana and Varela explains: 

“the changes that result from the interaction between the living being and its environment 

are brought about by the disturbing agent but determined by the structure of the disturbed 

system.” (Maturana and Varela 1998:96) 

Indeed, 

“the nervous system does not pick up information from the environment, as we often hear. 

On the contrary, it brings forth a world by specifying what patterns of the environment are 

perturbations and what changes trigger them in the organism.” (Maturana and Varela 

1998:169) 

In this case bringing forth a world means allowing a world to exist within the capacity of the 

organism to have it depicted within itself. Hence, the reality of the world, biophysically speaking, is 

under these terms a shared understanding of reality, ultimately co-created from a multitude of 

interacting living perspectives (Maturana and Varela 1998:201). From a purely human perspective 

“the world everyone sees is not the world, but a world we bring forth with others.” 

(Maturana and Varela 1998:245) 

In a nutshell: not only a human being exists exclusively in a socio-ecological world in which it acts, 

but according to the theory of biological cognition, also a socio-ecological world emerges in every 

human from being embedded in such environment. Sharing these worlds constitute the common 

reality in which humankind acts. After these theoretical premises is not transcendental saying that 

the Earth system itself exists only within living beings (Maturana and Varela 1998:75). Indeed, the 

existence of the world in itself, without its different representations in every life form, is profoundly 

questioned. 
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After these theoretical assumptions, being part of the Biosphere acquires a complete different 

dimension. It is indeed intrinsic in the essence of being alive. Besides, the relationship between 

human and the Biosphere is not only of mutual perturbation, but of mutual inclusion. 

This theory brings a completely new perspective on the emotional relationship with the Biosphere 

and reassures that being part of Nature is neurologically inevitable in all life forms, humans 

included. 

[2.4] The social logic of space: the society-space relationship 

“Are people drawn to Sacred Places because of something about the place or something 

about the people?” (Davis 1998) 

The constitution of places is another theoretical example in scientific disciplines of unification of 

humans and physical environments. This is the research tradition of space syntax and its 

foundational work by Hillier and Hanson, “the Social logic of Space” (1984). Their spatial analysis 

of social environments, have surprisingly some similarities with the biological theory of cognition. 

In this theory, a place, is considered constituted not only of physical territory, but also of the 

neurological experiences of the social fabric interacting on it (Löw 2008; Hillier and Hanson 

1984:207). Furthermore, the preservation and perpetuation of cultural identities occur through the 

constitution of places that are both functional and meaningful (Hillier and Hanson 1984:1). The 

everyday social routine is eventually reproduced in a space that allows that routine, while at the 

same time, that space becomes institutionalized as a place for that routine (Löw 2008). The 

interdependence of culture and territory shapes both entities at the same time allowing the existence 

of both. An example of this interdependence is a marketplace: the community uses a space to buy 

and sell products because the territory allows so, by buying and selling, that area is instituted as a 

marketplace, which in turn will adapt the territory to be more market-friendly, which will attract 

more people to buy and sell in a self-reinforcing feedback mechanism. Using a more technical 

terminology, 

“individuals in a society create an experiential reality through which they can retrieve a 

description of certain dimension of their society and the ways in which they are members of 

it.” (Hillier and Hanson 1984:198) 
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This is also a core idea for the constitution of social space in both Lefèbvre’s (Lefébvre 1991) and 

Giddens’ (Giddens 1984) thinking, and has its ultimate expression in the inclusion of social 

perceptions for the constitution of a place (Löw 2008).  

This theory is also foundation of two methodologies that have been used in this study to assess 

children’s exposure to natural environments. First, the research has adopted a mapping 

methodology which categorizes areas not according to the their biophysical characteristics, but 

according to “citizens’ use and perception” (Ståhle 2006). Sociotopes, as they are named, directly 

represent the interaction between society and the territory: “the commonly perceived direct use 

values of a place by a specific culture or group” (Ståhle 2006). The second method used in this 

research deriving from this discipline is used to analyze accessibility of places in relation to how 

pedestrians perceive space. This method called place syntax analysis (Ståhle and Marcus 2007) is 

based on similar analytical tools developed in the space syntax tradition. These tools are founded on 

the representation of urban space as an axial map, which relies on human cognition of space (Hillier 

and Hanson 1984). This tool has proven to be successful in predicting human movement in urban 

space (Hillier et al, 1993) and using human movement works as an intermediate cause several 

correlations have been discovered between urban form and social phenomena. Some of the most 

interesting results are correlations between human movement and social segregation (Vaughan 

2005), crime (Hillier 2004), pollution (Croxford, Penn, and Hillier 1996) and learning (Heitor and 

Tomé 2009).  

With such premises, an urban system cannot be seen as a aggregation of functional areas, but needs 

to be interpreted as a complex and adaptive organism, which radically include humans and their 

culture. 

 “So we arrive at a model of the city in which socio-economic processes, human cognition 

and spatial laws all played an interconnected role, one which, I suggest, requires us to see 

the city as a semi-autonomous system”(Hillier 2009)  

[2.5] Establishing the Environmental Quality: spaces of natural re-connection 

In this study the analysis of spatial elements together with the perceptions that such spaces provide 

is crucial. Spatial areas have therefore been categorized according to the experiences of affiliation 

with Nature that they might provide to children. This categorization is grounded not on biotopes, 

but on previous regression analysis that established the most influential experiences for a significant 

affiliation with Nature (Chawla 2006b; Chawla 2006a; Chawla 1999; Chawla 1998). 
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According to these theoretical premises, the city of Stockholm, location of the case studies, has not 

been mapped according to the capacity of different areas to provide experiences of natural re-

connection in children. Such spatial quality is labeled in this research as Environmental Quality 

(EQ):  

the perceived quality of a place which use might foster an emotional affiliation with the 

Biosphere  

The core of this concept is therefore the integration between the social use of a space, as defined in 

the term sociotope (Ståhle 2006)(see section [2.4]), and the possibility of this space to positively 

foster an emotional relationship with the Biosphere in children. EQ is indeed the fusion of previous 

assessments of experiences that do influence children’s emotional relationship with Nature in 

children (Chawla 2006b; Chawla 2006a; Chawla 1999; Chawla 1998) with the environments in 

which such experience occurs. EQ is intrinsically a mutual relationship between an experience of 

natural appreciation and the environments that allows so. It represents the profound 

interdependence between the natural outer space and the affective inner world. The research 

“does not simply describe the physical characteristic of places, but rather describe group 

places according to what they afford the child and how they perceive and value these 

possibilities” (Spencer and Woolley 2000). 

Four different EQs have been constituted for the Stockholm City to embody the experiences of 

natural environments that are most likely to influence an emotional affiliation with Nature in 

children (Chawla 1998; Chawla 2006a; Chawla 1999). Since this concept is built upon how a 

specific place is used by the social fabric, each EQ has been established by aggregating several 

sociotopes. The theoretical background of each EQ is defined below with the correlated aggregation 

of sociotopes, translated from the Swedish sociotope map of Stockholm (Stockhom Stad 2003). 

Recreation 

The role of recreational outdoor activities in childhood is crucial for the development of a positive 

attitude towards the environment (Chawla 1998; Kytta 2006; Louv 2005; Chawla 1999; Chawla 

2006a). Under this EQ are aggregated areas in Stockholm which use fosters amusement in natural 

environments. 

a. Sociotope “Water play”: area suitable for bathing, swimming and water games. 

b. Sociotope “Nature play”: area suitable for children to play in Nature. 
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c. Sociotope “Picnic”: area suitable for picnics, gathering in small groups of people often with 

the opportunity of sunbathe. 

d. Sociotope “Riding”: area with riding facilities or presence of horses. 

Natural Beauty 

Natural beauty has the capacity to directly trigger a positive or negative attitude towards a certain 

environment or being. It allowed the human species through the appreciation of beautiful and 

healthy environments to bloom (Wilson 1984; Kahn Jr 1997), and it is of even greater fascination 

for children (Kahn Jr 2003). Under this EQ are aggregated areas in Stockholm which use fosters 

natural beauty. 

a. Sociotope “Flower display”: area with richness of flowers and beautiful gardens. 

b. Sociotope “Contact with water”: area with direct contact to large water basins. 

c. Sociotope “Green oases”: area with lush verdant greenery. 

d. Sociotope “Landform”: area with greenery or natural elements of great impact on the 

landscape. 

e. Sociotope “Panoramas”: area with an overview of the landscape that also offers a deep 

perception of space. 

Wilderness 

Besides being capable of influencing concern and interests toward the environment during 

childhood (Chawla 1998; Chawla 1999), wild environments, with their profound complexity, 

provide an inexhaustible variety of new experiences and infinite pool of information for children 

(Kellert 2002; Louv 2005:68). Under this EQ are aggregated areas in Stockholm which use fosters 

experiences of wilderness. 

a. Sociotope “Forest feeling”: area where the quietness and greatness of the forest can be 

experienced. 

b. Sociotope “Wild nature”: area where nature’s wilderness and its fauna can be experienced. 

c. Sociotope “Peacefulness”: area remarkably relaxing where solitude and silence guide the 

appreciation of the surroundings. 
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Rurality 

This EQ has been defined for areas that show a useful integration between human and natural world 

and increase awareness on the human dependence on Nature. Exposure to such areas can shape 

children’s perception of rightness or wrongness of their own actions and help children to develop 

respect for the natural environment (Kollmuss and Agyeman 2002; Chawla 1998; Chawla 1999). 

Under this EQ are aggregated areas in Stockholm which use fosters experiences of rurality. 

a. Sociotope “Domesticated animal presence”: area with farming animals, 4H (Swedish 

program for children experience of animals) or with presence of animals. 

b. Sociotope “Cultivation”: area with allotment or community gardens reserved to food 

gardening. 

c. Sociotope “Market”: area with lively farmer’s markets. 

[2.6] Environmental Consciousness: four variables in the emotional relationship 

with Nature 

In order to unfold the interdependencies between the development in children of an emotional 

relationship with the Biosphere and the different social-ecological environments, a concept capable 

of freezing the feelings of this never-ending interaction has to be introduced. This research has 

suggested the term Environmental Consciousness. 

The concept of “consciousness” is greatly described by O’Sullivan and Taylor (2004): 

“What we mean here by ‘consciousness’ is the ‘frames’ or mental structures through which 

we interpret our world, understand ourselves, and find meaning.” (O’Sullivan and Taylor 

2004:6).  

Further, Environmental Consciousness (EC) appears in the literature in a variety of different 

undertones addressing differently the psychical characteristics of a positive affiliation with Nature 

(Kahn Jr 2003; Davis 1998; Kollmuss and Agyeman 2002; Biriukova 2005). In this study, four 

different variables are included in EC: 

 Environmental Sensitivity 

 Environmental Awareness 

 Environmental Attitude 
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 Environmental Ethic 

These four variables are the psychical features most affected by childhood experiences that bond a 

human being with Nature for life (Chawla 1998; Chawla 1999; Chawla 2006a). The same psychical 

features have also been assessed to strongly influence environmental responsible behavior 

(Bamberg and Moser 2007). For these reasons, this set of four variables is considered an 

emblematic representation of the human emotional relationship with the Biosphere and it is used in 

the study to represent it. The theoretical backgrounds of each variable in the EC is described below. 

Environmental Sensitivity  

In the beginning of environmental education one of the major objectives was to improve 

environmental sensitivity (Unesco 1978). Despite this fact, the theoretical concept environmental 

sensitivity have been unfolded only subsequently (N. Peterson and Hungerford 1982; Sia, 

Hungerford, and Tomera 1986). The first and commonly shared definition of Environmental 

Sensitivity has been described in an unpublished Master thesis in 1982: 

“A set of affective attributes which result in an individual viewing the environment from an 

empathetic perspective. It differs from environmental ethic. Individuals sensitivity to the 

environment possess a basic appreciation and concern for the natural environment.” (N. 

Peterson 1982) 

Subsequently, this concept has been further deepen and has been identified to be a relevant  

predictor for environmental responsible behavior (Marcinkowski 2001; Bamberg and Moser 2007) 

and of importance in children’s environmental education (Sia, Hungerford, and Tomera 1986; 

Kollmuss and Agyeman 2002). Environmental Sensitivity is a conjunction of empathy and concern, 

as caring for a person implies also being concerned about his or her health. 

Environmental Awareness 

The concept of environmental awareness has been defined by Kollmuss & Agyeman (2002) as: 

“knowing of the impact of human behavior on the environment. Environmental awareness 

has both a cognitive, knowledge-based component and an affective, perception-based 

component”  

However, similarly to other studies reviewed (Kellert 2002), in this research Environmental 

Awareness is not limited to the “impact of human behavior on the environment”, but it accounts 
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knowledge about the effects of humankind on Nature, as much as knowledge about basic ecosystem 

services (Ehrlich and Kennedy 2005). Environmental Awareness is the awareness of being part of 

the Biosphere.  

Environmental Attitude 

Attitude is generally defined as: “a settled way of thinking or feeling about something” (Online 

Oxford Dictionaries). This term has been widely reckoned among the most clear psychological 

predictors of positive environmental intentions over time (Sia, Hungerford, and Tomera 1986; 

Kollmuss and Agyeman 2002). Besides, it is also a core component of one of the most known tool 

for environmental orientation analysis (Dunlap et al. 2000), and it is also of relevance in children’s 

development of pro-environmental behaviors (Evans et al. 2007; Musser and Diamond 1999; Beck 

2010). In this study, Environmental Attitude is defined as a durable positive or negative feeling 

towards the Biosphere, regardless of the deriving behavior. 

Environmental Ethic 

Environmental Ethic is a set of personal values and beliefs about the Biosphere that can influence 

both individual and collective environmental behavior (Kollmuss and Agyeman 2002). It is indeed a 

set of conceptual environmental behavior that humans value corrected or not because of personal 

beliefs or social acceptance that ultimately influence the perception of rightness and wrongness of 

environmental actions (Karp 1996). On the other hand, value-based behavior, toward the natural 

environments, is usually not related to long-term commitments (Bamberg and Moser 2007; De 

Young 2000).  
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[3]  Methods 

The methodological framework of this study is multidisciplinary and includes both quantitative and 

qualitative methods. Roughly, the methodology can be divided in two major branches.  

The first methodological section (section [3.1]) deals with the evaluation of the environment to 

which children have been exposed to during their first 5 years of life. The assessment of the social 

environment - i.e. if the child has been exposed to a social context that appreciate or not natural 

environments - has been performed with questionnaires on parents and teachers. Further, the 

assessment of the exposure to the ecological environment - i.e. to which biophysical natural 

environments the child has been in contact with - has been accomplished on preschools according to 

their accessibility to Environmental Qualities. Additional information on children’s exposure to 

natural environments has been also surveyed directly on children’s parents.  

The second branch of methodology of this study (section [3.2]) focuses on the evaluation of 

children’s Environmental Consciousness (EC). The development of a survey, capable of assessing 

EC in children of 5 years of age, has been a remarkably articulated process since the present 

methodological frameworks do not met satisfactory the research requirements. Indeed, the research 

could have adopted the New Ecological Paradigm scale (Dunlap et al. 2000), since it is considered 

the standard for ecological attitude assessments (Evans et al. 2007), but it is based on cognitive 

assumptions far from children’s capacity. Furthermore, while a major research focus is to discover 

patterns of general ecological behavior (Kaiser 1998; Bamberg and Moser 2007; Sia, Hungerford, 

and Tomera 1986), little has been done to describe the emotional aspects of a relationship with 

Nature that drive those behaviors (Kellert 2002). Therefore, the research relies on tailored surveys 

to interview each child on exactly the features aggregated in the EC (see section [2.6]) instead of 

embracing an existing, but rigid, methodology.  

Following a chronological order, selecting preschools with remarkably different access to natural 

environments has been a primal step to provide the study with children with a wide range of natural 

experiences. Only after this initial selection, children’s emotions for the Biosphere have been 

evaluated through the Environmental Consciousness assessment (see section [3.3]). 

[3.1] Preschools selection in the Stockholm City 

The first step has been to select preschools in Stockholm that fit the manifold criteria set for the 

overall research. First, only municipal preschools have been taken into consideration because, 
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besides being the most numerous, so being the best representation of the average preschool 

situation, the variability of their educational programs, schedules and outdoor activities are 

constrained by the standardized national and city school system. Further, a common pedagogical 

method have been selected to increase congruence in the preschool sample and limit the variability 

of environmental educations. In this study, the Reggio Emilia approach has been chosen since its 

underpinning criteria highlight the importance of the environment in the children’s learning process 

(Gandini 1993). This pedagogical approach considers the environment as a “3
rd

 teacher” since its 

exploration is considered to offer a multitude of learning possibilities (Gandini 1993). This is 

profoundly aligned with the research theory and it brings a couple of further advantages to the 

study. For instance, teachers are aware of the formative role of outdoor activities and they are often 

openly interested in the project. 

The 134 preschools remaining after these two initial selections have been subsequently rated 

according to their accessibility to EQs (see section [2.5] and Table 1). The 12 preschools ranked 

highest and the 12 ranked lowest in this index are finally selected as study cases since they 

represent for children the highest discrepancy in experiencing natural environments during 

educational outdoor activities. Roughly, the top 12 are preschools with many and close natural 

environments, while the bottom 12 are preschools with few and distant natural environments. 

[3.2] Environmental Qualities index: GIS ranking of preschools in Stockholm 

The Environmental Qualities index (EQi), similarly to other studies (Van Herzele and Wiedemann 

2003; Marcus 2007), analyzes accessibility to an ad hoc aggregation of parameters which represent 

different aspects of a more complex indicator. In this case, EQi is defined by the aggregation of 

several sociotopes of the Stockholm City that have been categorized in four different Environmental 

Qualities (EQs) (see section 2.5 and Table 1). As extensively unfolded in the theory section, the 

EQs are four different qualities of a space that can trigger an emotional affiliation with Nature. 

Consequently, the EQi is the accessibility to these EQs from a specific geographical point, in the 

case of this study, a preschool. To summarize, the EQi is the accessibility index of the selected 134 

preschools in Stockholm to the sociotopes aggregated in the four different EQs: Recreation, Natural 

Beauty, Wilderness and Rurality (section [2.5] and Table 1). 

Upon this aggregation of sociotopes the accessibility analysis has been performed with a GIS 

method called place syntax tool, a plugin for Mapinfo developed at the KTH School of Architecture 

(Ståhle and Marcus 2007). Multiple attraction distance analyses have therefore been performed to 

evaluate the accessibility from the preschools to each sociotope included in the EQs.  
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The results, that are, the minimum perceived walking distances to every sociotope from the 

kindergarten, have been clustered in five values according to their significance in the preschool 

outdoor activities. 

Thanks to preliminary interviews, teachers have indeed recognized five different walking distance 

ranges related to how frequently they are involved in outdoor activities. Averagely, environments 

near the preschool are more frequently used for outdoor activities than distant ones. Thus, EQs 

closer to the preschool have more potential to influence children’s emotions for the Biosphere 

because more frequently used. Thus, all the distances from preschools to sociotopes obtained with 

the place syntax tool, have been evaluated accordingly to the following five distance ranges 

identified by the teachers: 

 0-25 meters 

Daily exposure. Children constantly play in, and are surrounded by, the landscape 

immediately adjacent the preschool. Sociotopes within this distance range have been 

evaluated 5. 

 25-100 meters 

Within this distance range outdoor activities have a frequency of 3-4 times per week. Hence, 

sociotopes within this distance range have been evaluated 4. 

 100-500 meters 

Within  this distance range outdoor activities have a frequency of 2-3 times a week. Hence, 

sociotopes within this distance range have been evaluated 3. 

 500-1000 meters 

Table 1: Environmental Qualities and list of sociotopes aggregated in them 

Environmental 

Qualities 
Recreation Natural beauty Wilderness Rurality 

Sociotopes 

(Stockhom Stad 

2003) 

.Water play 

. Nature play 

. Picnic 

. Riding 

 

. Flower display 

. Contact with water 

. Green oases 

. Landform 

. Panoramas 

. Forest feeling 

.Wild nature 

. Peacefulness 

 

. Domesticated 

animals presence 

. Cultivation 

. Market 
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Within this distance range outdoor activities have a frequency of 3-4 times per month. 

Hence, sociotopes within this distance range have been evaluated 2. 

 1000-2000 meters 

Within this distance range outdoor activities have a frequency of 3-4 times per year. Hence, 

sociotopes within this distance range have been evaluated 1. 

 >2000 meters 

Not walkable daily distance with children. Sociotopes further than 2000 meters from the 

preschool have not been considered relevant for the definition of the EQi. Hence, at this 

distance range they have been evaluated 0. 

After this evaluation, each value has been summed in the corresponding EQ. The resulting scores of 

each EQ have been simply aggregated into EQi, since no EQ can be considered a priori more 

important in developing affiliation with Nature than another. In conclusion, the EQi indicates the 

maximum possibility of a preschool to have outdoor activities in areas where children can 

experience a feeling of reconnection with Nature. 

[3.3] Environmental Consciousness assessment of children: understanding the 

emotional relationship with Nature (survey 1, 2 and 3) 

The Environmental Consciousness assessment (ECa) is a set of three semistructured surveys based 

on pictures that assess children’s psychical connection with the Biosphere consistently with the 

concept of Environmental Consciousness (EC). Despite the fact that Environmental Ethic is 

theoretically considered part of EC, this element could not be assessed on children since their set of 

values is not yet developed (Kellert 2002; Bronfenbrenner 1986). For this reason, Environmental 

Ethic has not been evaluated on children, but it has been evaluated on parents and teachers (see 

Figure 2). The ECa evaluates only children’s Environmental Sensitivity, Environmental Awareness 

and Environmental Attitude. 

In the first place, several requirements have been established to reduce the variability in the group 

of children taken into consideration. First, even if other studies have found similarities of ecological 

moral reasoning across cultures (Kahn Jr 2002; Kahn Jr 1997), only Swedish children with Swedish 

parents in their two last years of preschool, i.e. 4 and 5 years old, have been asked to participate. 

Among those, in order to establish a significant influence from the ecological environment 

surrounding the preschool, only those who have been in the same preschool for at least three years 
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have been involved in the project. These 

measures aim at enhancing the overall 

accuracy and coherency of the analysis 

providing the research with a dataset of 

children that have been exposed to only 

one preschool and its related teachers. 

 Designing process: pilot project and 

diversity of feedbacks 

The overall structure of the ECa is inspired 

by Peter Kahn’s semistructured interviews 

for children (Kahn Jr 2002; Kahn Jr 1999) 

and other studies that similarly assess pro 

environmental psychical features (Musser and Diamond 1999; Dunlap et al. 2000; Kaiser 1998). 

From the very beginning, the ECa has been fully based on simple illustrations that could recall 

memories, experiences and feelings in children. The feasibility and functioning of such choice have 

been tested with a pilot project in Italy and it revealed to be of core importance in establishing a 

common realistic ground upon which assessing emotions. After this pilot project, the first official 

version has been translated into Swedish to be performed autonomously by Swedish teachers and it 

has been delivered to several preschools of the Stockholm City in May 2011. The adjustments 

performed after this second testing phase led to the establishment of the final version (Appendix 1). 

Consequently, the ECa has been delivered and explained to the teachers in every preschool involved 

in the project. The results have been either collected personally from the preschools or mailed. 

Environmental Sensitivity: survey 1 on children 

The Environmental Sensitivity survey addresses the child’s capacity to perceive life and show 

affection for natural elements. Hence, the first part of this survey appraises children’s degree of 

empathy for non-human life forms, that is, the capacity of a child to perceive life over human 

boundaries and feel for other living natural elements. The second part of the survey addresses 

children’s sensitivity and concern for more or less environmental responsible actions. As in other 

studies (Kahn Jr 1999; Kahn Jr 2002), this part of the survey aims at understanding if damaging 

ecological systems violates a moral obligation by focusing on the children’s perception of rightness 

or wrongness of certain actions. In the whole survey, the answers allowed are two, one represents a 

positive affiliation with Nature and one represents a negative. Hence, the results have been 

 

Figure 2: Illustration of the research question 

 with the methodological framework 
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aggregated on a overall survey score from 0 to 1. A value of 1 represents maximum Environmental 

Sensitivity and a value of 0 represents minimum Environmental Sensitivity. 

Environmental Awareness: survey 2 on children 

This survey is designed to assess the child’s perception of being part of natural processes, or more 

so, their awareness of the interconnection between humans and the Biosphere. Indeed, the first part 

addresses children’s awareness of the relationship between human needs and fundamental 

ecological services (e.g.: wood, water, food, etc). The second part aims at understanding if children 

perceive pollution as dangerous for animals, for vehicles (as a counterexample), for people and for 

themselves. Similarly to the survey 1 on Environmental Sensitivity, the answers allowed are two, 

one represents a positive affiliation with Nature and one represents a negative. Hence, the results 

have been aggregated on a overall survey score from 0 to 1. A value of 1 represents maximum 

Environmental Awareness and a value of 0 represents minimum Environmental Awareness. 

Environmental Attitude: survey 3 on children 

 The importance of playing in ecological environments for children’s development has already been 

widely discussed (Chawla 2006a; Moore 1997; Miller 2005). Furthermore providing a safe 

children-friendly environment for free play seems crucial in the personal development of the child 

(Kytta 2006). For this reason, this survey has been designed to evaluate where children prefer, feel 

safe or feel free to play. All these characteristics provide, in the eyes of children, more enjoyable 

environments, in which experiences of natural reconnection are more meaningful (Louv 2005:129). 

Differently from survey 1 and 2, survey 3 on Environmental Attitude allows children to express and 

comment their own selection and answers, so the results are not aggregated in a unique value. 

[3.4] Questionnaires for parents and teachers survey: children’s social 

environment and the familiar exposure to Nature (survey 4 and 5) 

Parents and teachers represent the largest sources of social interaction for children (Bronfenbrenner 

1986). It is also significant to stress their prominent role in establishing children’s system of 

environmental values (Kellert 2002). Thus, the research also takes into consideration the influence 

of the social environment in order to provide a truly holistic picture over the development of 

children’s feelings for the Biosphere. Survey 5 on Environmental Ethic addresses such influence. 

The questionnaire is based on Likert scale queries which address how important and safe natural 

environments are perceived by parents and teachers (Appendix 2). This survey serves to understand 

how the social context perceive the natural environments in which children are exposed, and so, in 
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the context of the whole research, how these social perceptions have influenced the development of 

EC in children.  

Differently, survey 4 has been designed only for parents. This survey addresses the amount of time 

a child spends playing in indoor, urban and natural environments due to family activities (Appendix 

2).  

[3.5] Reflections on Environmental Consciousness assessment 

First of all, it is important to notice that the research does not aim at identifying singular 

experiences of extraordinary natural reconnection, as already done in several studies (Kytta 2006; 

Chawla 2006b; Chawla 1999). This study is designed to prioritize the role of everyday socio-

ecological environments in the development of a psychical connection with the Biosphere. Having 

said that, even if the ECa has received a wide variety of feedbacks from different disciplines, the 

methodology used is still vulnerable to the critiques that are common to many other life experiences 

research (Chawla 1998). For instance, the consistency of the ECa is constrained by the capacity of 

pictures to represent, under children’s judgment, actions and emotions that the they claim to assess 

(see Appendix 1). Further, the completeness of the ECa is constrained by the time for which 

children can hold attention, by the teachers’ time to fit the assessment in their already overbooked 

schedule and also by the parents’ interest to participate in the project. 

Further, since the ECa has been performed autonomously by the teachers, their role in the overall 

performance of children is significant. However, this is not considered a limitation for the accuracy 

of the results, but rather an advantage. Indeed, some of the most common problems in interviewing 

children (Chawla 2006b) have been overcome by empowering trusted teachers to perform the 

interviews themselves. Teachers are indeed in a better position to comprehend children’s EC thanks 

to the personal relationship they have matured with the children over the years. Moreover, it is also 

easier for a known caretaker to engage in a lively discussion and to maintain children’s attention 

during the whole ECa.  

[3.6] Methodology for results analysis: statistical correlation and bootstrap 

The data resulting from all the surveys and the ECa have been analyzed statistically. Linear and 

non-linear correlations between two variables and the bootstrap test of significance has been 

preferred over the definition a single model for linear, or non linear, regression. This because of the 
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potential statistical collinearity of explanatory variables in the study and because the goal of the 

research in itself is to describe an holistic dynamic rather than explain causal-effect mechanisms. 

Pearson’s linear correlation is therefore performed to assess association among variables only when 

both the variables are normally distributed (Motulsky 1995).  according to the Shapiro-Wilk test (S. 

S. Shapiro and Wilk 1965). When the variables are not normally distributed the Spearman’s non-

parametric correlation has been performed (Motulsky 1995). 

The bootstrap test of significance is another tool that have been used to assess the association 

between two variables. This statistical test has been used to understand if the influence of one 

variable on another is significant or not, using a statistical terminology if the null hypothesis was 

satisfied (Motulsky 1995). Using a dataset, the bootstrap method randomly calculates the mean of 

two values which reintroduce in the same dataset. This for 10000 iterations. The outcome of this 

method is an enlarged new dataset resembling the first in distribution (Manly 1997), from which the 

95% Confidence Interval (CI) - i.e. 95% of the times the values are in this interval - can be 

calculated accurately.  

At this point the bootstrap test of significance can be performed. Given a subgroup of this dataset, if 

the average score is outside the 95% CI, the result is statistically different. The possibility of getting 

such result by chance is less than 5%, or p<.05 (Manly 1997). In the realm of the study, the 

bootstrap method is used to understand if a subgroup of children who scored among the 20% 

highest or 20% lowest in one survey also significantly scored highest or lowest than the average in 

another (Figure 3). If so, the score in one survey is significantly related to the second. 

 

Figure 3: Illustration of the bootstrap test of significance in the research context 
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[4]  Results 

The research is exploratory in nature and in order to fully express its descriptive potential and to 

offer a fertile ground to inspire further hypotheses, the results section has to provide the reader with 

the possibility of interpreting the data in a variety of different ways (Stebbins 2001). Thus, the 

results that will be further discussed are briefly summarized at the beginning of this section. 

Afterward, a complete presentation of the variables evaluated and a description of their network of 

interdependencies is presented. Reading the whole section is important to note that the term 

significant is intended statistically significant, p < 0.05, and strong intends the correlation strength, 

r > 0.5 and p < 0.05 (Motulsky 1995). 

[4.1] Results in a nutshell 

From the scores of the Environmental Consciousness assessment (ECa) a variety of different results 

can be drawn. First of all, four and five years old children performed on average very similarly in 

all surveys, denoting no significant differences due to this variation in age. Further, children’s 

results on Environmental Sensitivity and Environmental Awareness are strongly correlated, that is, 

children who feel more empathy and concern for natural elements are also more aware of being part 

of the Biosphere. Besides, Environmental Sensitivity and Awareness have been also analyzed in 

relation to the diversity of natural, urban and indoor environments to which children have been 

exposed. Such exposure in relation to the variety of preschools natural surroundings shows a 

remarkable pattern. 

1. Environmental Sensitivity, but not Environmental Awareness, is positively affected by the 

proximity to preschools of environments characterized by Wilderness and Rurality. 

Differently, neither Environmental Sensitivity nor Environmental Awareness have statistical 

correlations with environments featuring natural Recreation and Natural Beauty. 

A similar analysis has been performed to understand the influence of the environments that children 

experience not due to pedagogical outdoor activities, but due to family activities. In this study, 

private exposure relates to children’s Environmental Sensitivity and Awareness as follows: 

2. In this research, both Environmental Sensitivity and Awareness have been negatively 

affected by high exposures to indoor environments. At the same time, neither Environmental 

Sensitivity nor Awareness in children have been significantly affected by exposures to urban 

or natural environments. 
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Further interesting outcomes originates from the analysis of Environmental Attitude. The results of 

this survey shows that children perceive indoor environments as the safest to play mostly “because 

there are not thieves that can take you or trick you”. On the other hand, children perceive wild 

environments, depicted in the survey with the image of a forest, as the least safe to play, mostly 

“because there are dangerous animals: wolves, bears and foxes” and “because you can get lost or 

lose mum and dad”. However, despite the common perception of danger, the systematic analysis of 

the last two motivations shows remarkably different scenarios. 

3. Children who fear wilderness because of getting lost have significantly higher Sensitivity 

and Awareness than the average child, while this is not true for children who fear the forest 

because of animals. 

4. Children who fear wilderness because of animals are also significantly more privately 

exposed to indoor environments and less to natural environments than the average child, 

although in both cases children are in preschools with significantly less access to natural 

environments.  

5. Significant differences among these two groups of children have also noticed in how safe an 

environment is perceived by their parents and teachers. Children scared of the forest because 

of animals have teachers and parents who consider natural environments significantly less 

safe, while for children who fear getting lost the opposite is true.  

[4.2] Environmental Qualities index of preschools in Stockholm 

The Environmental Qualities index (EQi) has been calculated as an aggregation of the attraction 

distance analysis of every Environmental Quality (EQ) (see section [2.5] and Table 1). Attraction 

distance analyses have been performed from all 134 municipal preschools in the Stockholm City 

using the Reggio Emilia pedagogical approach, to each sociotopes of the four EQs defined: 

Recreation, Natural beauty, Wilderness and Rurality. Figure 4 shows the geographical location of 

preschools in downtown Stockholm and how their values for each EQ - i.e. the closeness of a 

preschool to a specific EQ - are distributed within the sociotope regions - i.e. areas where 

sociotopes have been assessed (Stockhom Stad 2003). A table with the EQi values of all 134 

preschools can be found in Appendix 3.  
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The 12 preschool ranked highest and the 12 ranked lowest in the EQi represent the highest 

discrepancy in possibility for children to experience natural environments during educational 

outdoor activities. For this reason, they have been selected as case studies for the project. 

However, only three preschools from the highest, and seven from lowest cases, met the 

requirements set for children analysis: minimum three Swedish children of 4/5 years old who have 

been in the same preschool for at least three years. Among these preschools one from the highest 

and three from the lowest cases (see Figure 5) have been selected to be a pilot project before the 

summer 2011 to improve the accuracy of the Environmental Consciousness assessment (ECa).  

  

  

Figure 4: Distribution of EQi in downtown Stockholm for a) EQ Recreation, b) EQ Natural beauty, c) EQ 

Wilderness, d) EQ Rurality. The location of the preschools is identified with a purple circle. 

 

 

a) b) 

c) d) 
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After summer 2011, two preschools from the highest and five from the lowest were provided with 

the final version of the ECa (see Appendix 1). 

[4.3] Ecological Consciousness assessment of children: survey 1, 2 and 3 

Each preschool of the seven contacted have performed the ECa on three or more children (mean: 4) 

for a total of 28 children assessed, 11 from preschools with highest EQi and 17 in preschools with 

lowest EQi. The results of survey 1 and 2 on Environmental Sensitivity and Awareness are purely 

numerical, therefore they are meaningful only in relation with other characteristics of the study (see 

sections [4.5] and [4.6]).  

Differently, the results from the semi-structured interviews for Environmental Attitude provide 

elements of discussion about how children perceive natural environments (see Table 2 and Table 3). 

 

Figure 5: EQi value and addresses of the 24 preschools contacted for the analysis. Preschools selected as 

pilot project are marked (P*). Final preschools selection is marked (*). 

 

 

Table 2: Children results for survey 3a on positive Environmental Attitude 

Survey 3a results 
Where do you 

play the most? 

Where do you 

like to play? 

Where do you feel 

free to play? 

Where do you 

feel safe to play? 

  % N % N % N % N 

Indoor environments 39,1% 9 30,4% 7 39,1% 9 59,1% 13 

Toys   7   1   7   11 

Videogames   2   6   2   2 

Urban environments 43,5% 10 34,8% 8 21,7% 5 4,5% 1 

Playground   10   8 5  5   1 

Street   -   -   -   - 

Natural environments 17,4% 4 34,8% 8 39,1% 9 36,4% 8 

Recreation   2   4   5   1 

Beauty   2   2   3   3 

Wilderness   -   -   1   1 

Rurality   -   2   -   3 

    23   23   23   22 
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Children perceive to play most of their time in playgrounds (N:10, 43.5%) and indoor (N:9, 39.1%) 

rather than in natural environments (N:4, 17.4%), although the latter are strongly appreciated (N:8, 

38.5%) and largely considered environments for free play (N:9, 39.1%). However, children 

perceive indoor (N:13, 59.1%) and natural environments (N:8, 36.4%) as the safest to play, while 

only one child considered playgrounds safe. The main children’s motivation that influenced the 

selection of the safest environment is “Because there are not thieves that can take you or trick you” 

indoor (N:5), while only two responded “Because I can lose mum and dad” in outdoor 

environments. 

In the second part of survey 3 (survey 3b), children have been asked to indicate which environments 

they dislike the most (Table 3). The children’s results from survey 3b show no negative attitude for 

indoor playing, while the environment of the street is the most negative result that emerge. The 

street is indeed perceived as the one played the least (N:6, 26.1%), liked the least (N:7, 30.4%), 

allowing the least free playing (N: 6, 37.5%) and considered largely unsafe (N:9, 40.9%). Yet, street 

environments are not the ones considered the least safe. Indeed, 54.5% of the children pointed wild 

environments as the least safe for playing (N:12, 54.5%), and even if the lack of safety of wild 

environments is not considered a barrier to the freedom of playing (N:1, 6.3%), as it is in the case of 

the street, the fear seems to undermine the appealing of such environments (N:5, 21.7%). In this 

case, children have been asked to motivate they fear for wild environments and the two most 

common motivations are “Because there are dangerous animals: wolves, bears and foxes” (N:6) and 

“Because you can get lost or lose mum and dad” (N:4). The implication of such difference in 

motivation is further investigated in the systemic analysis of interdependencies (see section [4.5]). 

Table 3: Children results for survey 3b on negative Environmental Attitude 

Survey 3b results 
Where do you 

play the LEAST? 

Where do you 

NOT like to play? 

Where do you 

NOT feel free to 

play? 

Where do you 

NOT feel safe to 

play?   % N % N % N % N 

Indoor environments 8,7% 2 8,7% 2 12,5% 2 0,0% 0 

Toys   1   1   1   - 

Videogames   1   1   1   - 

Urban environments 47,8% 11 47,8% 11 50,0% 8 45,5% 10 

Playground   1   2 5  -   1 

Street   6   7   6   9 

Preschool(*)   4   2   2   - 

Natural environments 43,5% 10 43,5% 10 37,5% 6 54,5% 12 

Recreation   2   -   4   - 

Beauty   1   2   1   - 

Wilderness   4   5   1   12 

Rurality   3   3   -   - 

    23   23   16   22 
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[4.4] Family exposure and Environmental Ethic of parents and teachers: surveys 

4 and 5 

Survey 4 on family exposure has been assessed only to parents. Parents perceive that their children 

when they are not at the preschool play largely in indoor (49.5%) and natural (31.7%), rather urban 

environments (18.8%) for an average amount of 25.5 hours/week (Table 4).  

Table 4: Summary for Survey 4: hours per week children play in indoor, urban or natural environments 

Indoor exposure Urban exposure Natural exposure 

 

Min: 1.96 hours/week 

Mean: 12.64 hours/week 

Max: 22.77 hours/week 

Mean % of playing week: 49.5% 

 

Min: 0.75 hours/week 

Mean: 4.80 hours/week 

Max: 11.77 hours/week 

Mean % of playing week: 18.8% 

 

Min: 0 hours/week 

Mean: 8.10 hours/week 

Max: 15.94 hours/week 

Mean % of playing week: 31.7% 

 

In survey 5, both parents and teachers have been asked to fill a questionnaire based on Likert 

questions (Appendix 3). Similarly to Environmental Sensitivity and Awareness, the results have 

been aggregated into a score, which is meaningless by itself, but important in the analysis of 

interdependencies in sections [4.5] and [4.6].  

[4.5] Analysis of interdependencies: Environmental Sensitivity, Environmental 

Awareness and the socio-ecological environment 

After presenting the analysis of the variables in isolation, this study intends to thoroughly unfold the 

interdependencies between the EC and the social-ecological environment in which it developed. 

This analysis has been performed statistically among all the variables assessed for EC and all the 

variables assessed for the social-ecological environment. The results are listed below according to 

the relation number assigned in Figure 6. 
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Figure 6: Interdependencies between Environmental Consciousness and socio-ecological environment 

Relation 1: Environmental Sensitivity & Environmental Awareness 

The correlation (Pearson) between Environmental 

Sensitivity and Environmental Awareness is strong and 

significant (r=.564, p=.002). This is also confirmed by 

regression analyses on both sides (E=0.478, E=0.664, 

t=3.483, p<.05) (Figure 7). The analysis through 

bootstrap test of significance provides further results. 

Children who scored the 20% highest in Environmental 

Sensitivity have also scored, on average, significantly 

higher in Environmental Awareness. Similarly, the 20% 

lowest scores in Environmental Sensitivity are of 

children who performed significantly lower than the 

average Environmental Awareness score. The reverse is also true. The children who scored the top 

20% in Environmental Awareness scored significantly higher in Environmental Sensitivity, while 

the children who scored the bottom 20% in Environmental Awareness shows scored significantly 

lower in Environmental Sensitivity.  

 

Figure 7:Scatter diagram of relation 1 with 

regression line 
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2: Environmental Sensitivity & EQi (Recreation, Beauty, Wilderness and Rurality) 

The Environmental Quality index (EQi) and Environmental Sensitivity are strongly and 

significantly correlated (r=.857, p=.024). A further analysis performed between each Environmental 

Quality and Environmental Sensitivity highlights the strength and significance of the environments 

characterized by Wilderness (r=.883, p=.008) and Rurality (r=.879, p=.009). Reversely, 

environments of Recreation (r=.666, p=.102) and Natural beauty (r=.654, p=.111) are not 

significant in defining a positive correlation between Environmental Sensitivity and EQi (Table 5). 

The analysis for this relation has been done using non parametric methods because the preschools 

taken into consideration represent only the highest and the lowest EQi scores, thus the datasets 

cannot be considered normally distributed (S. S. Shapiro and Wilk 1965). 

A positive relation between EQi  and Environmental Sensitivity is also confirmed by bootstrap test 

of significance. Children in preschools with the highest EQi (N:11) performed in Environmental 

Sensitivity significantly better than the average performance of all children (N:28).  

Relation 3: Environmental Sensitivity & family exposure (indoor, urban and natural environments) 

The Spearman correlation for private exposure to indoor, urban and natural environments does not 

show a significant connection with Environmental Sensitivity (-0.5<r>0.5, p>0.05). However, 

bootstrap analysis shows that the 20% of children most exposed to indoor environments scored 

significantly lower in Environmental Sensitivity than the average score (Table 5). 

Relation 4: Environmental Awareness & EQi (Recreation, Beauty, Wilderness and Rurality) 

Despite the non significance of the (Spearman) correlation between Environmental Awareness and 

the Environmental Quality index (r=.607, p=.167), the analysis of each EQ shows similar pattern to 

the ones seen for Environmental Sensitivity. Wilderness (r=.666, p=.102) and Rurality (r=.692, 

p=.085) have indeed much stronger and almost significant correlations with Environmental 

Awareness than Recreation (r=.254, p=.582) and Natural Beauty (r=.272, p=554) (Table 5). The 

bootstrap test of significance does not add any further details to the association between these two 

variables (p>.05). 

Relation 5: Environmental Awareness & family exposure (indoor, urban and natural environments) 

The Spearman correlation analysis for private exposure to indoor, urban and natural environments 

does not show significant relation with Environmental Awareness (-0.5< r >0.5; p>.05). However, 
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the bootstrap test of significance highlights that the 20% of children who are more exposed to 

indoor environments have obtained scores  significantly lower than the average (Table 5). 

Table 5: Results for relations 2, 3, 4 and 5. Association analysis among Environmental Sensitivity, 

Environmental Awareness, EQi and family exposure. (*)“highest” and “lowest” columns refer to the mean 

score of the 20% highest and 20% lowest values of the correspondent row. 
   

 Environmental Sensitivity 

(survey 1) N:28 

Environmental Awareness 

(survey 2) N:28 

 Spearman 

correlation 

Conf. Interval 95% 

Mean 

( 0.669, 0.759 ) 

Spearman 

correlation 

Conf. Interval 95% 

Mean 

( 0.646, 0.754 ) 
 rho p lowest* highest* rho p lowest* highest* 

Preschool exposure 

(EQi) N:7 
0.857 0.024 

0.691 

(N:11) 

0.760  

(N:17) 
0.607 0.167 

0.690 

(N:11) 

0.718 

(N:17) 

Recreation 0.666 0.102 - - 0.254 0.582 - - 

Natural Beauty 0.654 0.111 - - 0.272 0.554 - - 

Wilderness 0.883 0.008 - - 0.666 0.102 - - 

Rurality 0.879 0.009 - - 0.692 0.085 - - 

Family exposure 

(survey4) N:28 
        

Indoor exposure 0.092 0.641 0.675 0.622 -0.122 0.533 0.717 0.601 

Urban exposure 0.101 0.608 0.660 0.733 0.244 0.211 0.661 0.722 

Natural exposure -0.184 0.347 0.700 0.735 -0.026 0.896 0.676 0.754 

 

 

 

Relation 6, 7, 8 and 9: Environmental Ethic, Environmental Sensitivity and Awareness 

In these relations, (Spearman) correlations do not show any statistical evidence (p>.05) neither with 

Environmental Sensitivity nor with Environmental Awareness. Further, considerations on the 

bootstrap analysis of Environmental Ethic  are strongly limited. The number of Likert questions to 

assess parents’ safety perception of natural environments are indeed too little to be aggregated in a 

single value (Norman 2010). Besides, the number of teachers assessed (N:7) is too little to consider 

the bootstrap test of significance (Table 6). 
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Table 6: Results for relations 6, 7, 8 and 9. Association analysis among Environmental Sensitivity, 

Environmental Awareness, Environmental Ethic and safety perception. (*)“highest” and “lowest” columns 

refer to the mean scores of the 20% highest and 20% lowest values of the correspondent row. 
   
 Environmental Sensitivity 

(survey 1) N:28 

Environmental Awareness 

(survey 2) N:28 

 
Spearman 

correlation 

CI 95% Mean 

( 0.669, 0.759 ) 

Spearman 

correlation 

CI 95% Mean 

( 0.646, 0.754 ) 
 rho p lowest* highest* rho p lowest* highest* 

parents’ 

Environmental Ethic 

N:28 

- 0.357 0.062 0.751 0.671 0.140 0.474 0.647 0.752 

parents’ safety 

perception N:28 
-0.279 0.149 - - 0.031 0.872 - - 

teachers’ 

Environmental Ethic 

N:7 

0.074 0.708 - - 0.010 0.958 - - 

teachers’ safety 

perception N:7 
-0.365 0.056 - - -0.118 0.547 - - 

 

[4.6] Analysis of interdependencies: Environmental Attitude and the socio-

ecological environment 

The analysis of interdependencies for Environmental Attitude requires a different analytical 

approach from Environmental Sensitivity and Awareness because, as seen in the method section, 

this dataset has not been aggregated in a single score value. Instead, the relations with all other 

variables are analyzed according to the major pattern recognized in survey 3: “I am scared of wild 

environments” (N:12). It is clarifying to note that in the Environmental Consciousness assessment 

wild environments are depicted with the image of a forest (see Appendix 1). As seen in section 

[4.3], the main children’s motivations for this fear are “Because there are dangerous animals: 

wolves, bears and foxes” (N:6) and “Because you can get lost or lose mum and dad” (N:4).  

The analysis of interdependencies is therefore performed on the 12 children who are scared of wild 

environments and also on the subgroups of children divided by motivations. The summary of the 

results of this section are presented in Table 7 with the correspondent relation number from Figure 

6. 
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Table 7: Results for relations 10, 11, 12, 13, 14 and 15. Association analysis between Environmental Attitude 

“being scared of wild environments” with Environmental Ethic, family exposure and EQi, Environmental 

Sensitivity and Awareness. 

 

relation 

number 

Variable of comparison  

CI 95% 

Scared of 

the forest  

N:12 

NOT  

scared of 

the forest  

N:16 

Scared 

because 

of 

animals 

N:6 

NOT 

scared 

because 

of 

animals 

N:22 

Scared 

because 

of getting 

lost 

N:4 

NOT  

scared 

because 

of getting 

lost 

N:24 

10 
Environmental Sensitivity 

( 0.669, 0.759 ) 
0.757 0.692 0.706 0.718 0.834 0.695 

11 
Environmental Awareness 

( 0.646, 0.754 ) 
0.741 0.679 0.695 0.703 0.808 0.683 

12 
EQi 

( 0.369, 0.512 ) 
0.291 0.519 0.293 0.477 0.289 0.463 

13 
Indoor exposure 

( 0.426, 0.561 ) 
0.544 0.468 0.597 0.468 0.466 0.500 

13 
Urban exposure 

( 0.146, 0.233 ) 
0.201 0.181 0.195 0.186 0.209 0.184 

13 
Natural exposure 

( 0.260, 0.377 ) 
0.258 0.351 0.208 0.347 0.334 0.315 

14 
Parents’ Env. Ethic 

( 0.784, 0.848 ) 
0.810 0.819 0.803 0.820 0.821 0.815 

14 
Parents’ safety perception 

( 0.802,  0.884 ) 
0.825 0.852 0.783 0.859 0.888 0.835 

15 
Teachers’ Env. Ethic 

( 0.808, 0.868 ) 
0.809 0.855 0.777 0.855 0.854 0.835 

15 
Teachers’ safety perception 

( 0.741,  0.830 ) 
0.77 0.797 0.683 0.816 0.9 0.769 

 

 

 

Relation 10 and 11: Environmental Attitude & Environmental Sensitivity and Awareness 

The analysis of Environmental Sensitivity and Awareness shows a differentiate pattern for children 

who fear the forest because they can get lost and children who fear the forest because of predators. 

Children scared of the forest because of getting lost have significantly higher scores in both 

Environmental Sensitivity and Awareness, while children who are scared because of animals do not 

show such patterns (Table 7). 

Relation 12: Environmental Attitude & EQi 

Children scared of wilderness, regardless of the motivation, are in preschools with significant less 

access to all Environmental Qualities and reversely, children who do not show such fear are in 

preschool with significant more access to all the natural environments (Table 7). 
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Relation 13: Environmental Attitude & family exposure 

Regarding family exposure, the data shows that children scared of the forest because of animals are 

significantly more exposed to indoor environments and significantly less to natural environments. 

However, this pattern is not shown when the motivation changes. Children that are scared because 

of getting lost are exposed to indoor, urban and natural environment within the 95% interval of 

confidence of the whole dataset (Table 7). 

Relation 14 and 15: Environmental Attitude & Environmental Ethic 

This analysis shows that only children scared of wild environments because of predators, but not 

those who fear getting lost, are in preschool where Environmental Ethic is significantly lower than 

the average (Table 7). Differently, the analysis of how safe parents and teachers perceive natural 

environments showed that children scared of wilderness because of animals have both parents and 

teachers who perceive natural environments significantly less safe for playing, while children who 

fear the forest because of getting lost have both teachers and parents who perceive natural 

environments significantly more safe for playing. 
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[5]  Discussion 

This study aims at describing the development in children of a psychical relationship with Nature, 

namely Environmental Consciousness (EC). In the light of the previously presented empirical 

results, it is below discussed to what extent Environmental Sensitivity, Environmental Awareness 

and Environmental Attitude are present, developed and interconnected to the different socio-

ecological environments to which children have been exposed. 

In the case of Environmental Sensitivity and Awareness the quantitative characteristics of their 

datasets only allow to understand if these characteristics in children have been influenced or not by 

the biophysical surroundings. Differently, the qualitative characteristics of the interviews for 

Environmental Attitude also allow considerations regarding the social aspects of the emotional 

relationship with Nature. Overall, the research goal is always to discuss and describe the following 

research question: 

“How do different socio-ecological environments influence the development of 

Environmental Consciousness in children?” 

The empirical results that are discussed below (see section [4.1]) are the first step towards a 

comprehensive definition of an emotional relationship with the Biosphere.  

[5.1] The ecological environment in the development of Environmental 

Sensitivity and Environmental Awareness. 

Environmental Sensitivity is an aspect of Environmental Consciousness (EC) purely emotional, 

identified by empathy and personal appreciation of Nature in all its forms (N. Peterson 1982; N. 

Peterson and Hungerford 1982). Environmental Awareness, on the other hand, has a strong 

knowledgeable component (Kollmuss and Agyeman 2002). Despite their differences, the results 

show that these two features of EC are strongly correlated. Whether the former fosters the latter, the 

latter fosters the former or if this relation is due to external motivations, e.g. higher naturalistic 

intelligence (Visser, Ashton, and Vernon 2006; Gardner 1983), cannot be stated. Nonetheless, the 

analysis of interdependences among Environmental Sensitivity, Environmental Awareness and the 

ecological environments in which children grew, allows further sincere considerations. 

The empirical results confirm that children’s Environmental Sensitivity, the affective side of EC, is 

positively influenced by the Environmental Qualities (EQs) of Wilderness and Rurality. That is, 

children who had the opportunity to have direct sensorial experiences of wilderness and rurality 
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show higher levels of empathy and concern for the Biosphere than those who did not have such 

opportunity. Interestingly, the EQs of Recreation and Natural Beauty in this study did not have such 

positive influence. This diversity of influences is remarkable in the context of spatial analysis and it 

is a main outcome of this study. Not all natural urban areas influence equally the development in 

childhood of a psychical connection with the Biosphere. While time spent in areas of Recreation 

and Natural beauty seem not to help the development in childhood of an empathetic appreciation of 

Nature, time spent in areas of Wilderness and Rurality significantly does. These results should be 

taken into consideration to plan urban areas that aim at unsettling the separation between humans 

and the Biosphere (see section [5.4]). 

However, it is important to notice that in the mapping process of this study, biophysical spaces have 

defined according to the concept of Environmental Quality, that is, a social perceived quality of a 

place. Therefore strictly speaking, this study assesses that children have been influenced not by 

biophysical environments, but by the social perceived qualities of such biophysical environments. 

The results presented above can therefore be rephrased, the social perceived qualities of Wilderness 

and Rurality have positively influenced the most affective component of the EC in children. It 

cannot be assumed that the same result could have been reached with an analysis of biotopes. This 

is a point of extreme interest for further research. As similarly presented by the social logic of space 

(Hillier and Hanson 1984; Löw 2008), in this case, the separation of a space in its social and 

ecological factors is misleading, if not erroneous. This unification is also brought forth by the 

theory of biological cognition (Maturana and Varela 1998). A biophysical space has a human 

component just for the reason of being perceived through human senses. Ultimately, a space is not 

its biotope, not even a mere projection of social processes (Hillier and Hanson 1984:5), but a mutual 

co-creation of experiential perceptions and morphology (Löw 2008; Ståhle 2006). As children are 

affected by the interaction with a physical environment, that environment has also a quality that is 

socially shared and constructed. Distinguishing between social and ecological spaces, is forcing 

once more an arbitrary and misleading separation between humankind and the Biosphere. The 

institution of a concept that expresses comprehensively the psychical relationship with the 

Biosphere has to take into consideration the bond between the socio and the physical manifestation 

of space. 

The analysis performed in this study of the amount of time children spend in indoor, natural and 

urban environments also corroborates the general result that spatial elements influence children’s 

EC. The development of both children’s Environmental Sensitivity and Environmental Awareness 

is indeed negatively affected by high family exposures to indoor environments. Therefore, 
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regardless of the activities performed indoor by these children, the implicit lack of contact with 

more natural environments influences children’s emotions for Nature. Direct experiences of outdoor 

natural environments, or at least with some of them, are, once more, significant in the development 

of an emotional relationship with the Biosphere. Other studies (Louv 2005), especially those on the 

human relation with technological and physical nature (Kahn Jr, Severson, and Ruckert 2009), also 

suggest that sensorial experience with the Biosphere cannot be replaced with virtual surrogates.  

[5.2] The ecological environment in the development of Environmental Attitude 

Three major fears in children emerged notably from the evaluation of Environmental Attitude 

performed in this study: fear of large animals, of strangers and of separation from parents. 

All of them have been shown to have an evolutionary foundation (Heerwagen and Orians 2002). 

Children’s fear for large animals is associate it with the ancestral danger represented by predators 

and similarly, children’s perception of safety is influenced by the close presence of human beings as 

sources of help (Heerwagen and Orians 2002). The fear of getting lost and the fear of strangers have 

been associated to psychological defense mechanisms developed throughout evolution that allow 

children to safely explore the environment (Heerwagen and Orians 2002). Thus, the results of this 

research do not contradict the theory that affiliation with Nature has genetic basis as expressed in 

the theory of Biophilia (Wilson 1984). However, these fears cannot be seen as constructive 

elements for a positive affiliation with the Biosphere. This limitation of the concept of biophilia has 

been already widely expressed and brought to the definition of the concept of biophobia, a negative 

affiliation with Nature (Kahn Jr 1997). Nevertheless, both biophilia and biophobia rely on a 

biological basis without considering that children, supposedly as much as their emotional 

relationship with the Biosphere, co-evolve with the social ecological environments. It is indeed not 

in the research goals to deepen the bipolarity of these terms, but due to the holistic approach of this 

study, this research rather analyzes the diversity of children’s socio-ecological contexts to grasp 

patterns capable of describing the development of any emotional affiliation with Nature. This is 

indeed implicitly expressed by the neutrality of the initial definition of Environmental 

Consciousness (EC) - i.e. a psychical relationship with Nature - which allows a complexity of 

affiliations in contrast with the deterministic dichotomy of positive and negative affiliation. After 

this due premise, considerations about the development of Environmental Attitude are further 

elaborated. 

The first result worth to discuss is that children who fear wild environments, both because of large 

animals and because of isolation from parents, are in this study primarily found in preschools with 
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significantly less access to natural environments. In this case, the appreciation of the wilderness is 

significantly influenced by the possibility of this children to experience it, as Rasmus, 5 years old, 

eloquently states: “I am scared of the forest because I have never been there”. Similarly to the 

results discussed for Environmental Sensitivity and Awareness (see section [5.1]), children’s 

interaction with the physical environment can be considered significant in influencing their 

Environmental Attitude. The interplay between children’s emotions for Nature and the morphology 

of a physical environments is further corroborated by this result. 

However, it is important to highlight that this research does not intend to identify the abundance of 

experiences in natural environments as a driver to a positive affiliation with Nature. Besides the 

little empirical evidence provided by this study for such statement, as mentioned above this study 

drops the deterministic bipolarity of positive and negative affiliation with Nature, and embraces its 

unknown complexity. The intent has been to holistically describe the motivations underpinning the 

diversity of ECs rather than describing their goodness. Consequently, the results just seen above can 

be rephrased. Children with less access to natural environments for preschool activities have 

significantly different relationship with wild environments than children with average access.  

The diversity in children’s EC increases with the motivations underpinning the fear for wild 

environments. Children who fear wilderness because of large animals are significantly less exposed 

to natural environments, whereas this is not true for children who fear wilderness because of getting 

lost. It is worth to remind that only those children who are scared of the forest because of predators 

are likely to have not been there.  

From these considerations on Environmental Attitude, the study can draw that the Biophilia 

hypothesis misses the complexity of the affiliation with Nature, and also its adaptive capacity to co-

evolve with personal experiences. The concept of EC tends to grasp both these gaps without 

eliminating the evolutionary fulcrum of the human affiliation with Nature in both its 

representations: the evolutionary attitude towards the Biosphere and the evolutionary capacity to 

experience the Biosphere through senses. The complexity is firstly covered by the neutrality of EC 

in opposition to the deterministic vision of a positive or negative affiliation with Nature. Then, the 

results of all the elements in the EC, Environmental Sensitivity, Awareness and Attitude, have 

stressed its capacity of adaption. All the emotional features of EC have been influenced by the 

everyday exposure to more or less natural environments. However, before summarizing such 

insights in an extended definition of EC, the role of the social environment has to be taken into 

consideration. What it is highlighted in this first part of the discussion is the complex capacity of 

EC to adapt to different ecological environments. 
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[5.3] The social environment in the development of Environmental Attitude 

The results deriving from the children’s exposure to different social contexts are also interesting. 

The complexity of affiliations, ignored in the theoretical framework of Biophilia (Kahn Jr 1997; 

Kahn Jr and Kellert 2002) is made evident by looking beyond the mere exposure to natural 

environments and by adding an analysis of the social environments surrounding children. This 

process could not be done for Environmental Sensitivity and Awareness due to the characteristics of 

their dataset, but it can be done for Environmental Attitude. This provides a further dimension in the 

establishment of a relationship with the Biosphere: the EC is now analyzed in relation to socio-

ecological environments. EC not only has been evaluated to be multifaceted and adaptive to 

children’s experiences of natural environments, but is also assumed to adapt to children’s 

experience of the social perceptions of natural environments. To provide evidence for such 

statement a second result needs to be emphasized. 

Children who feel wilderness to be less safe because of unfamiliar dangerous animals (due to the 

fact that, from previous results, they have experienced wild environments significantly less), have 

parents and teachers who perceive natural environments to be significantly less safe for the child. 

Reversely, children who fear the forest because of getting lost show and opposite scenarios, parents 

and teachers consider natural environments considerably safer. Again, although the concept of 

biophilia, or biophobia, justifies the fear for wolves and bears as being genetically embedded in 

human nature, there are indications in this result that points at social drivers. A clear example of 

such influence in the literature is the case of two girls (mistakenly) raised by wolves who adopted 

wolves’ walking, eating, linguistic and behavioral habits and even feared human beings (Maturana 

and Varela 1998:129). This example clearly does not fit in the theory of Biophilia. Indeed, it would 

be at least counterintuitive to think that, if humans genetically fear wolves one can be raised by 

wolves and reversely fear human beings. It seems that, the common genetic pool of human beings 

can hardly express all the variety of behaviors and emotions found in the results just described. In 

this case, the diversity in the psychical relationship with Nature seems to be strongly influenced by 

a complex interplay between the child and the social context in which she is immersed.  

Unfortunately, due to the lack of comprehensive details about every child’s social context, it would 

be only speculation to say that the fear for predators that children never experienced directly, is 

socially constructed. Indeed, the study assesses simply the social perception of environments and 

not the whole social fabric. Nevertheless, if the fear for wild animals in this study cannot be 

justified by genetic programming, and if the result shows that it does not derive from sensorial 

experiences of wild environments, it is hence reasonable to say that this fear derives somehow from 
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an indirect experience of the same environment. It seems in this case that children’s fear for Nature 

derives not from the sense recording of a physical environment in itself, but from a depiction of that 

environment springing from their closest social sphere. In line with the biological theory of 

cognition (Maturana and Varela 1998), it might be argued here that, in the development of an 

emotional relationship with the Biosphere, sensory interaction with the physical environment is not 

the only determining factor. Another crucial one is the sensory interaction with the social 

representation of such physical environments. The influence of the social context on the 

individual’s perceptions and emotions is not a novelty (Bronfenbrenner 1986). Indeed, it has also 

been evaluated to be a determining factor for the general establishment of values and behavior 

(Bronfenbrenner 1986) and it is central in the transmission of social memories (Misztal 2003). 

However, it has to be noticed once more that in this study, the transmission of social perceptions 

regards purely physical environments. 

[5.3] Theoretical implication of the findings for Environmental Consciousness 

EC acquires several different features from the discussion above. If EC has an evolutionary 

foundation (Wilson 1984; Kahn Jr 1997), it might further be argued that its features are also 

influenced by the sensorial experiences of both the physical and the social environments. Since this 

interaction is permanent in a living being (Maturana and Varela 1998), an emotional relationship 

with the Biosphere is in continuous adaptation with the socio-ecological surroundings. 

These considerations suggest a dynamic for the development of a psychical relationship with the 

Biosphere, different than the one provided by the studies on Biophilia (Wilson 1984; Kahn Jr 1997; 

Verbeek and de Waal 2002). The emotional attachment with the Biosphere is indeed characterized 

not only by an evolutionary affiliation, but also by complexity and adaption. Therefore, an extended 

definition of Environmental Consciousness derives from the results of this study.  

A complex set of emotions in mutual adaption with the experience of the socio-ecological 

Biosphere. 

This definition encompasses all the theoretical discussion presented above. First, the necessity to 

overcome the dichotomy of biophilia and biophobia (Kahn Jr 1997) with a more complex 

perspective based on diversity. Second, the necessity of a constant element of adaptation capable of 

describing the lifelong interaction between a life form and its environment (Maturana and Varela 

1998). And third, the necessity of introducing the role of sensorial experiences of biophysical 

spaces that are also socially defined. Such definition is the outcome of a transdisciplinary 
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exploration. It is an attempt to provide a comprehensive description of the psychical human-Nature 

connection, without pretending to provide a comprehensive explanation of the dynamics involved. 

Such definition is an informative basis upon which the discussion about the human-Nature 

reconnection can emerge among several different scientific disciplines. 

Indeed, to cover all the properties suggested by EC with a unique comprehensive analytical 

framework several theories should be included with the theory of Biophilia (Wilson 1984) and 

developmental psychology (Kahn Jr 2003). For instance, theories of social remembering seem 

central. Due to the adaptability of EC to a social perception of the environment, theories of 

transmission of social constructions (Misztal 2003) might have a central role to thoroughly define 

how the emotional attachment is socially shared. The social transmission of memories (Misztal 

2003:77), the constitution of experiential memory (Misztal 2003:47), and ultimately the definition 

of an identity thanks to what is socially remembered (Misztal 2003:133-159) are all concepts that 

seem to have much to contribute to how humans share a common emotional attachment to the 

Biosphere. Besides, understanding the differences between how social perceptions of spaces (EQs) 

and their biophysical characteristics (biotopes) influence the development, or the transmission, of 

EC is intriguing. 

[5.4] Practical connotations of the findings: experiential learning for urban 

design 

The concept of EC is a first step towards the definition of an answer to the question: how do we 

reconnect people with the Biosphere? First of all, by overcoming the unjustified belief that 

rationality drives behavior. A multitude of studies regarding pro-environmental behaviors and the 

underpinning motivations highlight the little significance of mere information in shaping motivation 

and intention towards behavior (Kollmuss and Agyeman 2002; Bamberg and Moser 2007; Chawla 

1999; Miller 2005; O’Sullivan and Taylor 2004; De Young 2000).  

The EC is an aim for experiential learning. EC is indeed a set of psychical features that defines the 

human’s connection with the Biosphere. Learning towards EC is not a simple accomplishment and 

this study does not intend to provide guidance, but inspiration. Inspiration for a transformative 

learning (O’Sullivan and Taylor 2004) that aim at unsettling the current paradigmatic relationship 

with Nature. Inspiration for the definition of a set of experiences that are capable to overcome the 

pre-existing assumptions, emotions and behavioural habits. Inspiration to provide human beings 

with a different psychological foundation, one that would allow sustainable actions to emerge on a 

daily basis without being considered luxurious, but rather imperative to sustain humankind. 
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Further, this section also presents a first humble approach to reach such experiential learning: urban 

design. The interdependence between EC and the socio-ecological environment is indeed the major 

result of this study, therefore urban planning has a remarkable position in defining an experiential 

learning for through the design of places of natural reconnection. As expressed by the social theory 

of space (Hillier and Hanson 1984) and discussed throughout the whole study, a place not only 

provides experiences and perceptions, but also stores them in the morphology of the territory (Löw 

2008). In the context of learning towards EC this is a remarkable opportunity.  

The definition of places of reconnection would lead towards a sustainable urban attitude, which is 

the most critical component in a global system where cities account for much of the ecological 

resources (Folke et al. 1997) and urbanization is dramatically rising (United Nations 2007). This 

necessity has indeed been already indicated by studies in different disciplines (Kahn Jr 2002; 

Pickett 2001). 

“Urban design and planning has to include the essential role of our relationship with 

Nature.” (Pickett et al. 2008) 

Practical details of this urban design can be further discussed. The influence of primary experiences 

in natural environments has been assessed to be highly formative, but almost only during childhood 

(Kahn Jr, Severson, and Ruckert 2009; Louv 2005; Verbeek and de Waal 2002). Therefore, above 

all this urban planning has to be cross-generational, designed by adults for children (Spencer and 

Woolley 2000), and it has to take into consideration children’s necessities of free and safe 

exploration (Kellert 2002; Kytta 2006; Spencer and Woolley 2000). In this regard, the results of this 

study highlighted that wild and rural environments are significant in forming EC and that, more 

importantly, the effect of such natural environments cannot be substituted with the creation of parks 

or recreational areas. Such practical considerations are a small amount to define an urban design of 

reconnection, but enough to encourage it.  
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[6]  Conclusion 

How has children’s psychical attachment to the Biosphere been influenced by where and with 

whom they have spent their time? Children’s relationship with Nature seems to mirror the exposure 

to natural environments as much as the exposure to a pro-environmental social context. This result 

has been discussed with the current state-of-art of this field to frame a scientific definition that 

substitute the naïvely “feeling connected with Nature”. Namely Environmental Consciousness (EC) 

this term is defined as:  

a complex set of emotions in mutual adaption with the experience of the socio-ecological 

Biosphere. 

This definition encompasses all the major dynamics of the development of an emotional 

relationship with the Biosphere. First, EC has to overcome the dichotomy of positive and negative 

affiliation with the Biosphere (Kahn Jr 1997) with an approach based on complexity. Second, such 

concept requires an element of change. A feature of mutual adaptation with the socio-ecological 

environment capable of describing the lifelong interaction between a life form and its surroundings 

(Maturana and Varela 1998). And third, this definition has also to highlight the role of both the 

sensorial experiences and the social perceptions of biophysical spaces. EC is an attempt to provide a 

comprehensive description of the psychical human-Nature connection. It is an informative basis 

upon which the discussion about the human-Nature reconnection is allowed to emerge in several 

scientific disciplines.  

The role of EC is important as far as a reconnection with the Biosphere is claimed to be a 

cornerstone in the development of a sustainable humanity. The role of shared assumptions in the 

ecological crisis and the impotence of descriptive information to trigger change has been widely 

discussed (see section [1.1]). However, EC is not a selection of such assumptions, but it provides a 

different dimension for learning towards sustainability: learning for reconnection. Implicitly in the 

concept of EC, learning for reconnection is experiential learning. It is learning not through 

information, but through experiences that might overcome pre-existing assumptions, emotions and 

behavioural habits. It is a form of transformative learning (O’Sullivan and Taylor 2004). 

Such understanding is constructive also from a practical standpoint. The interdependence between 

EC and the socio-ecological environment is indeed a major result of this study. A place not only 

provides experiences and perceptions, but also stores them in the morphology of the territory 

(Hillier and Hanson 1984; Löw 2008). The constitution of a different typology of urban planning is 
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a remarkable possibility. An urban design that aims at providing experiences of reconnection. An 

urban design that does not merely blueprint green areas, but one that designs urban spaces of 

emotional reconnection with Nature. 
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[7]  Post Scriptum: grounded theory 

This section attempts to provide a theoretical framework that deepen the interplay among the 

Biophilia hypothesis (E. O. Wilson 1984), the social logic of space (Hillier and Hanson 1984), 

theories of memory transmission (Misztal 2003) and the biological theory of cognition (Maturana 

and Varela 1998). 

[7.1] Ecological Self: the worlds within human beings 

This study has shown in several points how the development of Environmental Consciousness (EC) 

in four and five years old children is affected by the exposure to different socio-ecological 

environments. Despite the limited empirical evidence, such interdependence seems to be 

established. Children exposed to different socio-ecological environments have developed different 

emotions and fears for Nature. Although such diversity cannot be explained by the theory of 

biophilia (E. O. Wilson 1984) (see chapter [5]), this study does not question the evolutionary 

influence in the affiliation with the Biosphere. Rather, it proposes a different dynamic that 

aggregate the theory of Biophilia with the complexity of the adaptation to socio-ecological 

environments.  

Indeed, by reversing the perspective on the evolutionary component of EC, the dynamic changes 

radically. Instead of assuming that a connection with Nature is evolutionary based and influenced 

by socio-ecological environments, one might say that a connection with Nature is created by the 

interaction with the socio-ecological environment which, in turn, is allowed by the evolutionary 

history. This is the standpoint of the biological theory of cognition (Maturana and Varela 1998)(see 

section [2.3]).  

All living forms interact with their environment - indistinctively social or ecological - according to 

the capacity provided by their genome. However, this theory states also that neither the genome nor 

the social-ecological environment define the world in which life acts (Maturana and Varela 

1998:243). The constitution of the world is the outcome of their interaction, it is constituted in the 

living being according to the perturbations with the surroundings. The existence of a world is 

indeed confined to the boundaries of the living agent. The world is within the living form and not 

outside of it (Maturana and Varela 1998).  

In a human context, a human being interacts with a socio-ecological environment thanks to her 

sensorial capacity, so she constitutes an individual socio-ecological perception of the world within 



56 

 

herself. The mutual perturbations with other worlds, within other people, constitute the human 

world, that only humans bring forth. This complex interdependence of humans, landscape, life 

forms, natural processes, etc, is not biological constituted a priori (Maturana and Varela 1998:169). 

“All we have in common as human beings is a biological tradition … and a cultural 

tradition that started a few million years ago with the hominid lineage. This common 

biological heritage is the basis for the world that we human beings bring forth together 

through congruent distinctions.”(Maturana and Varela 1998:242) 

In the context of this study, this biological understanding is used to define the world, indeed created 

by the sensorial interaction with socio-ecological environments, upon which EC develops. 

However, before unfolding the interaction between EC and the a world within a human being (see 

section [7.2]) further clarification about this concept has to be made. To describe the worlds within 

humans beings this study uses the term Ecological Self (Figure 8). This term has been coined by 

Naess to describe the holistic perspective of deep ecology (Naess 1973) and it is also common in 

constructivist psychology.  

“the ‘self’ is not treated as a psychological entity that exists empirically but as a construct 

co-created by culture, society and individuals at a particular time and space.” (Bragg 1996)  

A similar concept is used by O’Sullivan and Taylor (2004) to express “our ontology - our reality” 

(O’Sullivan and Taylor 2004:6). Similarly here, Ecological Self (ES) defines the world within a 

human being. The individual reality that develops through the lifelong genetic interaction with the 

socio-ecological environment (Figure 8). 

 

Figure 8: Model of Ecological Self. 
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It is important to notice that the ES is in constant formation due to the constant interaction with the 

environment. The sensorial experiences accumulates in the neurological system and are brought 

forth by the living being. Roughly, all the sensorial experiences encountered in life are conserved 

and used to determine the next interaction with the environment which, in turn, will be accumulated 

to the current status (Maturana and Varela 1998:169). ES is an infinite process of accumulation of 

sensorial experiences that ends only with the end of the interaction between the living form and the 

environment, that is, when the living form is lifeless (Maturana and Varela 1998:100). 

[7.2] Environmental Consciousness and Ecological Self 

In the context of this study, the Ecological Self (ES) is used to describe the personal world upon 

which children develop an emotional attachment for the Biosphere. With the introduction of ES, 

Environmental Consciousness (EC) acquires a different dimension, it is a set of psychical features 

that relate not anymore to the outer natural world, but to the inner natural world. The whole 

empirical structure of the study can be reframed (Figure 9). 

In the analysis performed with children, it is indeed clear that they do not perceive the Biosphere for 

what it is, but what it is for them. Accordingly, they do not develop feeling for what the world is, 

but for what their worlds are. The fact that children have their own reality is obvious for any person 

that have been in contact with any children. “Deer and dinosaurs do not feel pain because they can 

hit back”(Karolina, 4 years old) or simply “because you are afraid of them” (Fabian, 5 years old). 

“Airplanes and cars are alive because they drink gas” (Erwin, 5 years old). These different 

understanding of the world dynamics cannot blindly labeled childish, but rather different 

 

Figure 9: Environmental Consciousness in the model of the Ecological Self 
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perceptions of the world. This high variation in children’s perceptions of the world can be explained 

through the concept of ES by the restricted interaction that children had with the world. Indeed, 

children are first of all young, so they had a limited amount of time for interacting. Second, children 

have been in contact with very little of the physical and the social world. Thus, due their age, 

children’s perceptions of the world are highly various because they have been in contact with a 

limited amount of social and ecological environments.  

It is widely established, if not common sense, that experiences during childhood are more formative 

than in adulthood. This is also true in regard of the connection with the Biosphere (Kahn Jr, 

Severson, and Ruckert 2009; Louv 2005; Verbeek and de Waal 2002). The concept of ES brings a 

new dimension in the word formative. Experiences are more formative in childhood than in 

adulthood because in children they more significantly form a world within themselves which is 

fairly recent and not yet well established. In adulthood such formative experiences are more rare 

because they are aggregated to the already complex Ecological Self. It might also be assumed that 

highly different Ecological Selves in childhood will be homogenized by the interaction later in life 

with common people and common places from which they will acquire knowledge, culture, 

assumptions, etc. This obviously include the human relationship with the Biosphere.  

In the light of ES the role of the social perception of space for EC changes dramatically. For 

instance, fear for forests is influenced not only by the lack of interaction with forest and wildlife, 

but also by the interaction with a social environment that depicts forest and wildlife as unsafe. The 

internalized notion of forest, upon which the fear is developed, is formed by the interaction with a 

physical environment recognized as forest, and by the interaction with the depicted environment of 

forest in others’ Ecological Self. Eventually, in the development of the ES, so intrinsically in the 

development of the EC, there is no reason to distinguish social and natural environments as 

different domains of interactions (Maturana and Varela 1998:75).  

Once more, the expression “the world everyone sees is not the world, but a world we bring forth 

with others” (Maturana and Varela 1998:245) wonderfully summarizes this point.  

The theoretical framework of ES has been developed to justify the complex and adaptive 

characteristics of EC. However, it is not an attempt to explain its dynamics, but rather to describe 

them under a different paradigmatic framework that might provide further insights essential in a 

exploratory research (Stebbins 2001).   



59 

 

[8]  References 

Bamberg, S, and G Moser. 2007. “Twenty years after Hines, Hungerford, and Tomera: A new meta-analysis 

of psycho-social determinants of pro-environmental behaviour.” Journal of Environmental Psychology 

27 (1) (March): 14-25. doi:10.1016/j.jenvp.2006.12.002. 

Barthel, Stephan, Johan Colding, Thomas Elmqvist, and Carl Folke. 2005. “History and local management of 

a biodiversity-rich, urban cultural landscape.” Ecology and Society 10 (2): 10. 

Barthel, Stephan, Carl Folke, and Johan Colding. 2010. “Social–ecological memory in urban gardens—

Retaining the capacity for management of ecosystem services.” Global Environmental Change 20 (2) 

(May): 255-265. doi:10.1016/j.gloenvcha.2010.01.001. 

Beck, Mary Patricia. 2010. Increased time spent in natural setting related to an increase in pro-environmental 

behaviors and pro-environmental attitudes inadolescents. Hamline University. 

Biriukova, NA. 2005. “The Formation of an Ecological Consciousness.” Russian Education & Society 47 

(12): 34–45. 

Bragg, E.A. 1996. “Towards ecological self: Deep ecology meets constructionist self-theory.” Journal of 

Environmental Psychology: 93-108. 

Bronfenbrenner, Urie. 1986. “Ecology of the Family as a Context for Human Development : Research 

Perspectives.” Developmental Psychology 22 (6): 723-742. 

Capra, F. 1996. The web of life. London: HarperCollins. 

Chawla, Louise. 1998. “Significant Life Experiences Revisited: a review of research on sources of 

environmental sensitivity.” Environmental Education Research 4 (4) (November): 369-382. 

doi:10.1080/1350462980040402. 

———. 1999. “Life paths into effective environmental action.” The Journal of Environmental Education 31 

(1): 15–26. 

———. 2006a. “Learning to love the natural world enough to protect it.” Barn 2 (2): 57–78. 

———. 2006b. “Research methods to investigate significant life experiences: review and 

recommendations.” Environmental Education Research 12 (3-4) (July): 359-374. 

doi:10.1080/13504620600942840. 

Croxford, Ben, Alan Penn, and Bill Hillier. 1996. “Spatial distribution of urban pollution: civilizing urban 

traffic.” Science of The Total Environment 189-190 (96) (October 28): 3-9. doi:10.1016/0048-

9697(96)05184-4. 

Crutzen, Paul J. 2002. “Geology of mankind.” Nature 415 (6867) (January 3): 23. doi:10.1038/415023a. 

Davis, John. 1998. “The transpersonal dimensions of ecopsychology: Nature, nonduality, and spiritual 

practice.” The Humanistic Psychologist 26 (1): 69–100. 

Dunlap, R, K Van Liere, AD Mertig, and R Jones. 2000. “Measuring endorsement of the new ecological 

paradigm: a revised NEP scale.” Journal of Social Issues 56 (3): 425-442. 

Ehrlich, Paul R, and Donald Kennedy. 2005. “Millennium Assessment of Human Behavior.” Science 309 

(October): 562-563. doi:10.1890/0012-9623-90.4.325. 

Evans, G. W., G. Brauchle, A. Haq, R. Stecker, K. Wong, and E. Shapiro. 2007. “Young Children’s 

Environmental Attitudes and Behaviors.” Environment and Behavior 39 (5) (July 18): 635-658. 

doi:10.1177/0013916506294252. 



60 

 

Folke, Carl, C. S. Holling, and Charles Perrings. 1996. “Biological Diversity, Ecosystems, and the Human 

Scale.” Ecological Applications 6 (4) (November): 1018. doi:10.2307/2269584. 

Folke, Carl, Åsa Jansson, Jonas Larsson, and Robert Costanza. 1997. “Ecosystem by Cities Appropriation.” 

Ambio 26 (3): 167-172. 

Folke, Carl, Åsa Jansson, Johan Rockström, Per Olsson, Stephen R. Carpenter, F. Stuart Chapin, Anne-

Sophie Crépin, et al. 2011. “Reconnecting to the Biosphere.” Ambio (October 6): 719-738. 

doi:10.1007/s13280-011-0184-y. 

Gandini, L. 1993. “Fundamentals of the Reggio Emilia approach to early childhood education.” Young 

Children 49: 4–4. 

Gardner, Howard. 1983. Frames of Mind: The Theory of Multiple Intelligences. New York, NY: Basic 

Books. 

Giddens, Anthony. 1984. The Constitution of Society: Outline of the Theory of Structuration. Cambridge: 

Polity Press. 

Grimm, Nancy B, Stanley H Faeth, Nancy E Golubiewski, Charles L Redman, Jianguo Wu, Xuemei Bai, and 

John M Briggs. 2008. “Global change and the ecology of cities.” Science 319 (5864) (February 8): 756-

60. doi:10.1126/science.1150195. 

Heerwagen, Judith H., and Gordon H. Orians. 2002. The Ecological World of Children. In Children and 

Nature, ed. Stephen R. Kellert and Peter H. Kahn Jr, 29-63. Cambridge, MA: The MIT Press. 

Heitor, Teresa, and Ana Tomé. 2009. “Can Mobility Flow Analysis Improve Informal Learning Processes in 

Traditional Educational establishments?” sss7.org: 1-13. 

Van Herzele, Ann, and Torsten Wiedemann. 2003. “A monitoring tool for the provision of accessible and 

attractive urban green spaces.” Landscape and Urban Planning 63 (2) (April): 109-126. 

doi:10.1016/S0169-2046(02)00192-5. 

Hillier, Bill. 2004. “Can streets be made safe?” Urban Design International 9 (1) (April): 31-45. 

doi:10.1057/palgrave.udi.9000079. 

———. 2009. “Spatial sustainability in cities: organic patterns and sustainable forms.” Symposium A 

Quarterly Journal In Modern Foreign Literatures: 1-20. 

Hillier, Bill, and Julienne Hanson. 1984. The social logic of space. New York, NY: Cambridge University 

Press. 

Kahn Jr, Peter H. 1997. “Developmental Psychology and the Biophilia Hypothesis: Children’s Affiliation 

with Nature.” Developmental Review 17 (1) (March): 1-61. doi:10.1006/drev.1996.0430. 

———. 1999. Structural-Developmental Methods. In The human relationship with nature: Development and 

culture. The MIT Press. http://psycnet.apa.org/psycinfo/1999-02840-000. 

———. 2002. Children’s affiliations with nature: structure, development, and the problem of environmental 

generational amnesia. In Children and nature, ed. Peter H. Kahn Jr and Stephen R. Kellert, 93–116. 

MIT Press. 

———. 2003. The development of environmental moral identity. In Identity and the natural environment: 

the psychological significance of nature, 113–134. Cambridge, MA: MIT Press. 

Kahn Jr, Peter H., Rachel L. Severson, and Jolina H. Ruckert. 2009. “The Human Relation With Nature and 

Technological Nature.” Current Directions in Psychological Science 18 (1) (February): 37-42. 

doi:10.1111/j.1467-8721.2009.01602.x. 



61 

 

Kahn Jr, Peter H., and Stephen R. Kellert. 2002. Children and Nature. Cambridge, MA: The MIT Press. 

Kaiser, Florian G. 1998. “A General Measure of Ecological Behavior.” Journal of Applied Social 

Psychology 28 (5) (March): 395-422. doi:10.1111/j.1559-1816.1998.tb01712.x. 

Kaplan, Rachel, and Stephen Kaplan. 2008. “Bringing out the best in people: a psychological perspective.” 

Conservation biology : the journal of the Society for Conservation Biology 22 (4) (August): 826-9. 

doi:10.1111/j.1523-1739.2008.01010.x. 

Kaplan, Stephen. 1995. “The restorative benefits of nature: Toward an integrative framework.” Journal of 

environmental psychology 15 (3): 169–182. 

Karp, D. G. 1996. Values and their Effect on Pro-Environmental Behavior. Environment and Behavior. 

January. doi:10.1177/0013916596281006. 

Katcher, Aaron. 2002. Animals in Therapeutic Education: Guides into the Liminal State. In Children and 

nature. Cambridge, MA: The MIT Press. 

Kellert, Stephen R. 2002. Experiencing Nature: Affective, Cognitive, and Evaluative Development in 

Children. In Children and Nature, ed. Stephen R. Kellert and Peter H. Kahn Jr, 117-151. Cambridge, 

MA: The MIT Press. 

Kennedy, D.P., and R. Adolphs. 2011. “Social neuroscience: Stress and the city.” Nature 474 (7352): 452–

453. 

Kollmuss, Anja, and Julian Agyeman. 2002. “Mind the gap: why do people act environmentally and what are 

the barriers to pro-environmental behavior?” Environmental Education Research 8 (3). 

doi:10.1080/1350462022014540. 

Kytta, Marketta. 2006. Environmental child-friendliness in the light of the Bullerby Model. In Children and 

their environments: Learning, using and designing spaces, 141–160. Cambridge: Cambridge 

University Press. 

Lederbogen, Florian, Peter Kirsch, Leila Haddad, Fabian Streit, Heike Tost, Philipp Schuch, Stefan Wüst, et 

al. 2011. “City living and urban upbringing affect neural social stress processing in humans.” Nature 

474 (7352) (June 22): 498-501. doi:10.1038/nature10190. 

Lefébvre, Henri. 1991. The Production of Space. Cambridge and Oxford: Blackwell Publishing. 

Louv, Richard. 2005. Last child in the woods. London: Atlantic Books, May 15. 

———. 2009. “Children’ s Nature Deficit.” Africa (September): 1-32. 

Löw, Martina. 2008. “The Constitution of Space: The Structuration of Spaces Through the Simultaneity of 

Effect and Perception.” European Journal of Social Theory 11 (1) (February): 25-49. 

doi:10.1177/1368431007085286. 

Manly, BFJ. 1997. Randomization, bootstrap and Monte Carlo methods in biology. 2nd ed. New York, NY: 

Chapman Hall. 

Marcinkowski, Tom. 2001. “Predictors of responsible environmental behavior: A review of three dissertation 

studies.” Essential readings in environmental education (1973): 247–276. 

Marcus, Lars. 2007. “Spatial capital and how to measure it: an outline of an analytical theory of the social 

performativity of urban form.” Proceedings of the 6th International Space Syntax: 1-13. 

Maturana, Humberto R., and Francisco J. Varela. 1998. The Tree Of Knowledge, the biological roots of 

human understanding. Boston & London: Shambhala. 



62 

 

McCurdy, Leyla E, Kate E Winterbottom, Suril S Mehta, and James R Roberts. 2010. “Using nature and 

outdoor activity to improve children’s health.” Current problems in pediatric and adolescent health 

care 40 (5) (May): 102-17. doi:10.1016/j.cppeds.2010.02.003. 

Meadows, Donella. 2008. Thinking in systems. White River Junction, Vermont: Chelsea Green Publishing. 

Miller, James R. 2005. “Biodiversity conservation and the extinction of experience.” Trends in ecology & 

evolution (Personal edition) 20 (8) (August): 430-4. doi:10.1016/j.tree.2005.05.013. 

Misztal, Barbara A. 2003. Theories of social remembering. Vol. 1. Maidenhead, Philadelphia: Open 

Univerisity Press, January 1. 

Moore, Robin C. 1997. “The need for nature: A childhood right.” Social Justice 24 (3): 203-220. 

Motulsky, H. 1995. Intuitive biostatistics. Vol. 173. New York, NY: Oxford University Press. 

Musser, Lynn, and Karen Diamond. 1999. “The Children’s Attitudes Toward the Environment Scale for 

Preschool Children.” The Journal of Environmental Education 30 (2): 23-30. 

doi:10.1080/00958969909601867. 

Naess, A. 1973. “The shallow and the deep, long range ecology movements: a summary.” Inquiry 16: 95-

100. 

Norman, Geoff. 2010. “Likert scales, levels of measurement and the ‘laws’ of statistics.” Advances in health 

sciences education : theory and practice 15 (5) (December): 625-32. doi:10.1007/s10459-010-9222-y. 

O’Sullivan, Edmund, and Marilyn M. Taylor. 2004. Learning Toward an Ecological Consciousness. 

Basingstoke: Palgrave Macmillan, January. doi:10.1057/9781403982384. 

Peterson, Nancy. 1982. Developmental variables affecting environmental sensitivity in professional 

environmental educators. Southern Illinois Univerisity. 

Peterson, Nancy, and H.R. Hungerford. 1982. “Developmental variables affecting environmental sensitivity 

in professional environmental educators.” 

Pickett, Steward T. A. 2001. “Urban Ecological Systems: Linking Terrestrial Ecological, Physical, and 

Socioeconomic Components of Metropolitan Areas.” Annual Review of Ecology and Systematics 3 (1) 

(November): 67-157. doi:10.1146/annurev.ecolsys.32.081501.114012. 

Pickett, Steward T. A., Mary L. Cadenasso, J. Morgan Grove, Peter M. Groffman, Lawrence E. Band, 

Christopher G. Boone, William R. Burch, et al. 2008. “Beyond Urban Legends: An Emerging 

Framework of Urban Ecology, as Illustrated by the Baltimore Ecosystem Study.” BioScience 58 (2): 

139. doi:10.1641/B580208. 

Rockström, Johan. 2009. “A safe operating space for humanity.” Nature 461 (December 18): 472-475. 

Shapiro, S S, and M B Wilk. 1965. “An analysis of variance test for normality (complete samples).” 

Biometrika 52 (3): 591-611. 

Sia, A.P., H.R. Hungerford, and A.N. Tomera. 1986. “Selected predictors of responsible environmental 

behavior: An analysis.” The Journal of Environmental Education 17 (2): 31–40. 

Spencer, C, and H Woolley. 2000. “Children and the city: a summary of recent environmental psychology 

research.” Child: care, health and development 26 (3) (May): 181-97. 

Stebbins, Robert A. 2001. Exploratory research in the social sciences. Paper seri. Thousand Oaks, CA: Sage 

University. 

Steffen, Will, J Crutzen, and John R McNeill. 2007. “The Anthropocene: are humans now overwhelming the 

great forces of Nature?” Ambio 36 (8) (December): 614-21. 



63 

 

Steffen, Will, Jacques Grinevald, Paul Crutzen, and John McNeill. 2011. “The Anthropocene: conceptual 

and historical perspectives.” Philosophical transactions. Series A, Mathematical, physical, and 

engineering sciences 369 (1938) (March 13): 842-67. doi:10.1098/rsta.2010.0327. 

Steg, Linda, and Charles Vlek. 2009. “Encouraging pro-environmental behaviour: An integrative review and 

research agenda.” Journal of Environmental Psychology 29 (3) (September): 309-317. 

doi:10.1016/j.jenvp.2008.10.004. 

Stockhom Stad. 2003. sociotophandboken: Planering av det offentliga uterummet med Stockholmarna och 

sociotopkartan. 

Ståhle, Alexander. 2006. “Sociotope mapping - exploring public open space and its scape planning practice.” 

Nordic Journal of Architectural Research 19 (4): 59-71. 

Ståhle, Alexander, and Lars Marcus. 2007. “Place Syntax Tool — GIS Software for Analysing Geographic 

Accessibility with Axial Lines.” New development in Space Syntax Software (1). 

Takács-Sánta, A. 2007. “Barriers to environmental concern.” Human Ecology Review 14 (1): 26. 

Taylor, Andrea Faber, and Frances E. Ming Kuo. 2011. “Could Exposure to Everyday Green Spaces Help 

Treat ADHD? Evidence from Children’s Play Settings.” Applied Psychology: Health and Well-Being 

(September 4): no-no. doi:10.1111/j.1758-0854.2011.01052.x. 

Unesco. 1978. Intergovernmental Conference on Environmental Education, Tbilisi, USSR, 14-26 October 

1977: final report; 1978. October. Paris. 

United Nations. 2007. World Urbanization Prospects The 2007 Revision Highlights. New York. New York. 

Vaughan, Laura. 2005. “The relationship between physical segregation and social marginalisation in the 

urban environment.” World Architecture 185 (185): 88–96. 

Verbeek, Peter, and Frans B. M. de Waal. 2002. The Primate Relationship with Nature: Biophilia as a 

General Pattern. In Children and Nature, ed. Stephen R. Kellert and Peter H. Kahn Jr, 1-27. 

Cambridge, MA: The MIT Press. 

Visser, Beth a., Michael C. Ashton, and Philip a. Vernon. 2006. “Beyond g: Putting multiple intelligences 

theory to the test.” Intelligence 34 (5) (September): 487-502. doi:10.1016/j.intell.2006.02.004. 

Vitousek, PM, HA Mooney, and Jane Lubchenco. 1997. “Human domination of Earth’s ecosystems.” 

Science 277 (July). 

White Jr, L. 1967. “The historical roots of our ecologic crisis.” Science: 3–14. 

Wilson, Edward O. 1984. Biophilia. Cambridge: Harvard University Press. 

De Young, Raymond. 2000. “Expanding and Evaluating Motives for Environmentally Responsible 

Behavior.” Journal of Social Issues 56 (3): 509-526. 

"nature". Oxford Dictionaries. April 2010. Oxford Dictionaries. April 2010. Oxford University Press. 

http://oxforddictionaries.com/definition/nature (accessed February 01, 2012) 

"attitude". Oxford Dictionaries. April 2010. Oxford Dictionaries. April 2010. Oxford University Press. 

http://oxforddictionaries.com/definition/attitude (accessed February 01, 2012). 

  



64 

 

[9]  Appendix 

Appendix 1: Ecological Consciousness assessment (ECa): surveys 1,2 and 3 for 

children 

 

Variables analyzed 

1. Environmental sensitivity: sensitivity, concern and emphatic perception of natural environments. 

Assessed by games 1a, 1b and 1c played with children. 

2. Environmental awareness: perception of interconnection of social ecological processes. Assessed 

by games 2a, 2b and 2c played with children. 

3. Environmental attitude: appreciation of natural qualities. Assessed by games 3a, 3b and 3c played 

with children. 

 

Requirements 

All the games included in this document have to be played with children attending the last year of preschool 

who have been in the same kindergarten for at least the last 3 years. Each child has to accomplish the task 

defined in every game without being influenced by other children, therefore each child has to perform the 

game separated from other children. The total amount of time needed to perform a complete set of games is 

about 10-15 minutes for every child. All the pictures below used to explained the games are provided on 

separate pages for an easier use.  

Documents named “Game result”, “Teacher survey” and “Parents survey” are  provided to organize results 

in a very quick an intuitive way.  

SURVEY 1: ENVIRONMENTAL SENSITIVITY 

2 elements will be analyzed for this variable. 

a) Empathic behavior 

The purpose of this game is to understand children’s level of empathy for other ecological living 

elements, therefore both the perception of life and the capacity to feel “in the shoes” of natural 

elements . This skill is crucial for children to develop feelings for Nature and treat it with respect. 

b) Concern & sensitivity 

The purpose of this game is to understand the level of sensitivity and concern for ecological actions. 

The game addresses children’s perception of pollution and if harming ecological systems violates a 

moral obligation. The focus of games is not to understand children’s behavior, but if his/her personal 

perception of rightness or wrongness of different actions. 

 

1a. Emphatic behavior instructions 

Show one picture after the other, in the table below, to the child. For every picture ask him/her:  
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“Does (this picture) feel pain?” 

Example : “Does a tree feel pain?” 

The child answer has to be a simple yes or no. Therefore the game result will be a simple list of “yes” and 

“no” matching each picture in the table below. 

 

1b. Concern & sensitivity instructions 

Give to the child both images with smiles (“happy smile” and ”sad smile”). Show him/her the images in the 

table below one after the other. Do NOT ask any question to the child and do NOT explain what the picture 

means. Ask the child to show to the teacher one of the smiles after he/she has shown the picture. Take 

annotation of the result and show the next picture of the table below. 

“Happy smile” and “sad smile” 

  

Table of images 

 

SURVEY 2: ENVIRONMENTAL AWARENESS 

2 elements are analyzed for this variable. 
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a) Provision of ecosystem services 

Environmental awareness has both a cognitive, knowledge-based component and an affective, 

perception-based component, so its central elements are both knowing and feeling part of ecological 

processes.  So this game addresses children’s awareness of the interconnection between human 

needs (inputs) and the ecological services provided by the environment. 

b) Pollution awareness 

The purpose of this game is to understand if the child perceives pollution as dangerous for the life of 

animals, people and for himself/herself, and consequently , if he/she is aware of the interconnection 

between anthropomorphic pollution (outputs) and natural processes. 

 

2a. Provision of ecosystem services instructions 

Place in front of the child all images in “List 2” of the table below. All pictures have to be fully visible to the 

child from his/her position. Show one picture of “List 1” to the child and ask him/her to find a picture, 

among the ones already placed in front of him/her (“List 2”) and clearly ask him to answer:  

“What do you need to have (this picture)?” 

Example: “What do you need to have a wooden table?”Answer: child picks the image of “wood” 

What the picture represents has to be clearly stated to make the child understand for example that the image 

is a WOODEN table or that the image represent BLUEBERRIES and not every kind of berry. 

This process has to continue for every image in “List 1” without taking away the pictures of List 2 in front of 

him/her. There are more picture in “List 2” than in “List 1” for experimental purposes. The game results will 

be a table were for each image in “List 1” there will be the picture that the child has selected from “List 2”. 
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2b. Pollution awareness instructions 

Show to the child one picture in “List 1” (representing different kinds of pollution) and place it visible in 

front of him/her. What this picture represent has NOT to be said to the child. Then, show to the child one 

after another all sets of images in “List 2” and ask him/her for every set of pictures 

(animals/vehicle/you/people): 

“Is (the first picture) harmful to (the second picture)?”After have shown all sets of pictures in “List 2” for 

one picture in “List 1” show to the child the next picture in “List 1” and follow the same process described 

above. 

 

Example: “Is this picture (without mentioning air pollution) harmful to animals?”; “Is this picture (without 

mentioning air pollution) harmful to vehicles?”; “Is this picture (without mentioning air pollution) harmful 

to you?”; “Is this picture (without mentioning air pollution) harmful to people?”; “Is this picture (without 

mentioning ground pollution) harmful to animals?”, etc… 

The game result will be a simple list of 4 “yes” and “no” for each picture in “List 1” corresponding to each 

set of pictures in “List 2”. 

List 1 
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List 2 

 

 

SURVEY 3: ENVIRONMENTAL ATTITUDE 

Environmental attitude is an enduring positive or negative feeling about the environment or some ecological 

elements, so it is assessed by understanding where the child likes, feels safe and feels free to play.  

2 elements will be analyzed for this variable. 

a. Favorite environmental quality 

Where the child likes, feels free and safe to play.. 

b. Disfavored environmental quality 

Where the child does NOT likes, feel free and safe to play.. 

 

3a . Favorite environmental quality instruction 

Place all the sets of picture below in front of the child and ask him/her to select ONE picture to answer the 

following questions. To the question “Why?” the child doesn’t have to select any picture, but reply in words, 

this implies that teachers have to synthesize it and write down children’s answers: 

1. “Where do you usually play the most?” 
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2. “Where do you like to play?” and “Why?” 

3. “Where do you feel the most free to play?” and “Why?” 

4. “Where do you feel the most safe to play?” and “Why?” 

 

 

3b. Disfavored environmental quality instruction 

Place all the sets of picture above in front of the child and ask him/her to select ONE picture to answer the 

following questions: 

1. “Where DO NOT you usually play?” 

2. “Where DO NOT you like to play?” and “Why?” 

3. “Where DO NOT you feel free to play?” and “Why?” 

4. “Where DO NOT you feel safe to play?” and “Why?” 
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Appendix 2: Environmental ethic and private exposure: surveys 4 and 5 for 

parents and teachers 

Variables analyzed 

3. Private exposure to natural qualities: parents bringing children in natural environments 

Assessed by a survey on children’s parents. 

4. Environmental ethic: environmental values hold by parents and teachers 

Assessed by a survey on children’s parents and teachers. 

 

Survey 4: Private exposure to natural qualities 

The following questions are asked only to parents to understand everyday exposure to Nature beside the 

experience done at the kindergarten: 

How many hours per week my child spends playing in (the following environments) excluding the time at 

the kindergarten? Example: “How many hours per week my child spends playing in parks excluding the time 

at the kindergarten?”. Answer: “1-2 hours per week” 

 Parks 

 Indoor with videogames 

 Playgrounds 

 Agricultural environments with animals  

 Indoor with toys 

 Green area with animals, water, flowers, etc… 

 Streets near home 

 Forest 

 

Survey 5: Environmental ethic 

This questionnaire is defined for both parents and teachers, for each element in the bullet points below the 

surveyed has to answer according to the following scale: 

1. Strongly disagree 

2. Disagree 

3. Neither agree nor disagree 

4. Agree 

5. Strongly agree 

The following statements are going to be evaluated : 

Children exploration constrains 

 “I tolerate when the child has scratches on knees and arms” 

 “I tolerate when the child has very muddy clothes or shoes” 

 “I tolerate when the child walks outdoor barefoot” 

 “I tolerate when the child collect objects from the ground” 

 “I tolerate when the child put in his/her mouth objects from the ground” 
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Environmental values 

 “I am involved in protecting the environment I live in” 

 “I am fascinated by the beauty of natural elements” 

 “I feel more pleasure spending time in natural rather than urban environments (example: during 

holidays)” 

Playing safety in natural environments 

 “Playing in parks is safe for the child” 

 “Playing indoor with videogames is safe for the child” 

 “Playing in playgrounds is safe for the child” 

 “Playing in agricultural environments with animals is safe for the child” 

 “Playing indoor with toys is safe for the child” 

 “Playing in green areas with animals, water, flowers, etc… is safe for the child” 

 “Playing on the street near home is safe for the child” 

 “Playing in the forest is safe for the child” 

Playing importance in natural environments 

 “Playing in parks is important for the child” 

 “Playing indoor with videogames is important for the child” 

 “Playing in playgrounds is important for the child” 

 “Playing in agricultural environments with animals is important for the child” 

 “Playing indoor with toys is important for the child” 

 “Playing in green areas with animals, water, flowers, etc… is important for the child” 

 “Playing on the street near home is important for the child” 

 “Playing in the forest is important for the child” 
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Appendix 3: Environmental Qualities index results (EQi) 
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