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Abstract 
In the context of Education and Development for Sustainable Development (ESD), there’s a numerous 
research that suggests that fostering biophilia is one of the ways to encourage eco-awareness, 
positive values and environmental behaviors towards the environment, but also towards the formation 
of an ecologically responsible person, a sustainable citizen, and the successful implementation of ESD 
in educational Institutions and the community. Our attitude goes beyond biophilia itself, as a sense of 
love for nature, plants, and animals. We emphasize that the contact of children with nature is not only 
the area of creating eco-consciousness and more sustainable ways of living but also the foundation for 
the development of positive forms of emotions and behaviors that contribute to the welfare of children 
during the transition and their success. All transition periods in human lives are defined as somewhat 
challenging processes that appear during movement from one environment to another, or from one 
identity to another. Shortly, they present the periods of intense change which are determined by very 
different factors: intra-personal and interpersonal factors and their mutual interactions. The 
contemporary ecological-dynamic model of transition emphasizes the importance of all these factors 
as well as their interrelations over time as crucial determinants of children’s well being. Finally, 
children’s successful adaptation directly depends on the complexity of the interactions between those 
factors. 

One of the contextual factors in the transition period from a family home to kindergarten and from 
kindergarten to school consists of relationships between home-school-peers-neighborhood. In this 
paper, we mainly want to highlight the importance and impact of the environment, i.e., the indirect and 
direct contact of children with places/grounds and the environment. Studies show that early and direct 
children’s contact with/in nature significantly affects their academic success and positive school-based 
stress management, which is often manifested only at a later age. They also emphasize the 
importance and contribution of the design of educational institutions that possess the natural elements 
of biophilic design and biophilia on the cognitive and emotional development of children. Based on this 
new theoretical approach, a number of research questions could be highlighted: whether children who 
are exposed to and stimulated early on in the creation of biophilia adapt better during different 
transitions, especially when transitioning from home to kindergarten and from kindergarten to school? 
Is it possible to objectively measure the impact of contextual factors such as biophilia/biophobia 
experiences, places/settings, and the design of the transition processes in children? Since the 
influence of the family is a direct factor in children’s adaptation during transition over time, and it 
influences the relations of the child to the places/setting and the environment, it is of utmost 
importance to identify the parents’ and teachers’ feelings/attitudes about biophilia/biophobia as well as 
the factors which significantly more positively facilitate these transition processes, a successful 
adaptation, and the overall wellbeing of children. 

Keywords: adaptation, biophilia, children's well being, ecological-dynamic transition model, Education 
for Sustainable Development, environment/nature, kindergarten, elementary school, transitions. 

1 INTRODUCTION 
All transition periods in human lives are defined as somewhat challenging processes that appear 
during movement from one environment to another or from one identity to another [1], [2], [3], [4]. They 
present the periods of intense change, which are determined by very different factors: intra-personal 
and interpersonal factors and their mutual interactions. Precisely this significant number of factors 
determines the complexity of challenges that children and their families are faced with during the 
transition. Taking into account this complexity with different approaches, there are four theoretical 
perspectives for targeting transition processes [4]. All four perspectives are based on the well-known 
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Bronfenbrenner’s ecological model of human development [5] and Vygotsky’s socio-cultural model [6]. 
Having in mind that ecology of development is in the focus of each discourse, which tries to 
understand transition, the first model, i.e., the Child Effects model is mainly focused on the child’s 
characteristics as the primary determinant of school adjustment. However, even though previous 
studies have demonstrated that children's characteristics, such as temperament [7] have a significant 
effect on the quality of their transition and adaptation to the (pre)school, subsequent research showed 
that some other factors are equally significant. This resulted in the second model, i.e., the Direct 
Effects Model, which, besides the children's characteristics, emphasized the role of social context as 
having a direct effect on the adaptation to school. 

Furthermore, the third model acknowledged a higher level of transition complexity, so, besides the 
previously investigated factors, the bi-directional influences between context and children's 
characteristics have been in the focus of research. All these research efforts resulted with the most 
contemporary model today: the fourth model of transition called the Ecological and Dynamic Model of 
Transition [4] which emphasizes the importance of all previously mentioned factors. However, after 
including the variable of time, it mainly emphasizes factors’ interrelations over time as crucial 
determinants of children’s wellbeing. Therefore, it is focused on how these relationships change over 
time, which is at the heart of understanding child development in the context of transition. Finally, 
children’s successful adaptation directly depends on the complexity of the interactions between all 
those factors. Each of them needs to be thoroughly investigated independently and in the relationship 
with other determinants. Therefore, due to the clarity of scientific research proposal and because 
some factors have not been equally frequently studied, in this review article, we are more focused on 
the one, specific relationship and just a few factors. This is the contextual factor in the transition period 
from the family home to kindergarten and from kindergarten to primary school, and it consists of 
relationships between home-school-peers-neighborhoods. In this paper, we particularly want to 
highlight the importance and impact of the environment, i.e., indirect and direct contact of children with 
the places/grounds and the environment. This factor has not been studied in detail, especially not in 
our country, Croatia, so this proposal very much contributes to this overall research field. In other 
words, the emphasis is on those aspects of the Ecological and Dynamic Model of Transition, which 
relate to the environments, as well as to the neighborhoods, playgrounds, and areas where the 
children are active, where they live, play, etc. [4]. The quality of the natural environment and 
environments has often been explored with an emphasis on the impact of outdoor areas such as 
playgrounds, parks, forests and similar environments on children's health, psychological wellbeing, 
and others [8]. Natural environments are places that children prefer in their growth and development 
[9]. However, on the basis of the theory of this model, it is clear that the proximity of parenting homes, 
playgrounds, neighborhoods, and paces for child's play as well as parental prosocial behavior [10] and 
their pro-environmental attitudes have an (in)direct impact on children and youngsters and their 
development as well on their pro-environmental  attitudes, values, and behaviors [11], [12], [13], [14], 
[15]. 

2 EDUCATION FOR SUSTAINABLE DEVELOPMENT IN THE CONTEXT OF 
THE CONTEMPORARY TRANSITION MODEL  

In addition to the influence of the educators/kindergarten/preschool/elementary school teachers 
themselves through explicit but also implicit pedagogy [16], [17] parents are the most significant 
models, and their pro-social behavior, family co-operation, and community involvement influence 
social development behaviors in kindergarten and school.  

The conducted researches and studies of this issue are most often associated with periods of 
transition from elementary to upper secondary school, and their results indicate that they directly 
and/or indirectly affect the academic success of schoolchildren or reduce children’s stress or the 
welfare of children. As has already been pointed out, studies that directly link the transition periods of 
children from the family home to kindergarten and then to school and the influence of contextual 
factors such as the environment, nature, and space for a more significant adaptation of children, 
according to our knowledge, have not yet been implemented. Some studies suggest that the mere 
transition to parenthood ("Parental effect" [18]) affects the priority of the child's welfare. The legacy 
effect or legacy hypothesis is a term that signifies that parenting encourages people to reconsider their 
legacy concerning the ecological quality of life and sustainable behavior. 

The relationship between individual ecological attitudes and behavior or hypothesis has not been 
confirmed, but it is that parents who already have a high level of ecological awareness after childbirth 
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demonstrate a slightly higher level of desire for more sustainable behavior [19]. Some researches 
counteract these findings or have not been proven [20], but confirm and prove the positive influence of 
gender (female), chronological age and social norms (ecological morale) [20]. According to Tam [21] 
there is also a significant difference concerning the gender of the parents. Research has already 
shown that female respondents [22], or mothers, show a higher level of empathy compared to 
ecological issues. 

The correlation and influence of social norms and behavior of parents in older children (11-16 years) 
and ecological choices is proven [23]. It means, where this correlation is strengthened and moderated 
by gender and education (female parents and higher education women), that it is more likely that their 
children at an adult age will make political more environmental and responsible choices. 

Wells & Evans [24] point out that nature and the natural environment in which the child resides is of 
great importance for the incentives in early childhood, particularly in the form of social support 
interactions with others. The interaction of children is moving from family to external factors, so the 
family is the basis for creating interaction, relationships with other social factors, but also with nature 
and the environment [25], [26]. As Lindblom [27] pointed out: “the early family environments influence 
children’s affect regulation, involving regulation of emotional experiences and expressions, defensive 
limiting of painful experiences, and attentional processing of social-emotional information.” 

Cheng and Monroe [28] concluded on the basis of their research findings: “Children's connection to 
nature influences their intention to participate in nature-based activities in the future. Children's 
connection to nature, their previous experience in nature, their perceived family value towards nature, 
and their perceived control positively influenced their interest in performing environmentally friendly 
behaviors.” 

What is undoubtedly clear when it comes to attitudes, values, and behaviors are "to the 
intergenerational transfer of behaviors happens whether they are environmentally oriented/sustainable 
or not" [23]. 

3 BIOPHILIA IN THE TRANSITION TO KINDERGARTEN OR SCHOOL  
In the context of early experiences of children in the environment/with the environment or nature, it is 
inevitable to mention two key concepts – biophilia and biophobia. Biophilia and biophobia are two 
closely related terms. According to Ulrich [29], positive (biophilia) and negative experiences 
(biophobia) are extremely important for child development. 

Biophilia implies love for nature and the environment and is closely related to the notion of the so-
called profile design of the built environment and the implementation of nature in it (Biophilic Design). 
Biophilia as a concept initially referred only to the biological affection of humans and plants and 
animals or “the urge to affiliate with other forms of life” [30]. It was later extended by Kellert and 
Wilson [31] and Kahn and Kellert [32] to the nature or environment including animals. Biophobia is a 
term that is related to negative experiences and implies a fear of nature or nature elements such as 
the fear of insects, snake, and other dangers. 

The researches, of which, in this paper, we present only the significant ones, confirm that when it 
comes to cognitive, or mainly, emotional domains of child development, feelings of discomfort and fear 
but also benefit [33], the development of self-esteem and reduced stress are also closely connected 
with nature and the elements of nature, that is, with the experiences of children in nature and biophilic 
design.  

Children's experiences with nature are most often associated with play and various activities, from free 
to planned and structured games in nature. In his research, Hewitt [34] finds that the game itself does 
not contribute to the children’s knowledge about environmental problems. As far as the 
environment/nature is concerned, the interaction between children and the environment promotes 
significant and diverse internal development processes, actively involving children in ecological issues 
and teaching about specific values can affect the development of ecological morality and child activity. 

Uzelac [35] emphasizes that game can take on various forms of learning, research, and expression in 
the environment/nature, but it is not a guarantee of an ecologically motivated person. The meaning of 
the game, especially in the development of positive behavior [36]is reflected in the fact that the play 
takes on the role of the motivator and mediator between the child and the environment/nature. When it 
comes to the smaller children and the question of the game as a fundamental prerequisite for the 
development of ecological sensitivity, the research points to the vivid connection between play and 
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physical development of children, or active direct experiences of the environment/nature's contact and 
the general development process of the child's formation of ecological values, attitudes, and (not 
always!) behavior. [35], [36], [37], [38]. 

According to the Kellert model [32] adapted from Acar [39] that we show in Figure 1, there is a 
significant link between childhood experiences and child learning models, which we modified adding 
some significant factors of transmission. 

 
Figure 1. Modification: Types of modes of learning in childhood development adapted from Acar [39]  

and Kellert [32] and factors of transmissions (added by authors).  

Types of experiences that describe the direct contact of children with nature relate to the cognitive and 
emotional and moral patterns of child learning as well as the indirect experiences of children who are 
limited and most often programmed. However, the symbolic types of experiences of children that do 
not contain physical contact are linked also to the modes of learning, but with questionable effects (!). 
Carriers of these experiences are parents, educators, and other media; in that sense, they would 
become part of the model of learning and experience. All experiences take place in a particular space 
– the inner and outer environment. Playing is one of the significant constraint factors and other forms 
of activity that can transfer experience. 

As learning modes stimulate children’s diverse abilities, encourages reflection and problem solving, 
sensitivity, emotions, feelings, and empathy, and the development of values and moral aspects, then 
nature experiences are of great importance to the child’s growth and development and his/her 
wellbeing. At the same time, it is evident that physical contact, both direct and indirect, has the most 
significant influence on the development of the learning modality and thus to the child’s development. 
The role of the transmitters and those who enable these experiences is also of immense importance 
when discussing the system of education. 

Also as Soga, Gaston, Yamaura, Kurisu and Hanaki [40] prove in their research, children who are 
more physically in contact with nature will most likely develop advanced affective attitudes to preserve 
and protect biodiversity.  

Concerning the aspects of physical and motor development of children and the contribution of 
children's experiences in nature and the environment for their development and learning opportunities, 
according to the ANGELO framework Swinburn, Egger and Raza [41] point out the following:  

“The environments in which children operate can be divided into four types  
1 the physical environment (the tangible built and non-built natural environment);  
2 the sociocultural environment (social initiatives, normative social behaviors);  
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3 the economic environment (costs);  
4 the political environment (policies and rules)” (Cited in Van Kann)[42].  

The author further emphasizes the critical determinants of the influence of each of these environments 
on children and their physical activity, with positive impacts reflected in the presence of children's 
walking space, availability of neighborhoods such as parks and playgrounds, neighborhood 
arrangements in terms of aesthetics and attractiveness, security, free time of the children, with the 
social support of parents and sports opportunities, etc. [42]. 

4 STRATEGIES FOR NURTURING BIOPHILIA AS SUPPORT FOR QUALITY 
TRANSITION 

White and Stoecklin [42] in his work offer a significant overview of biophilia research on younger and 
early pre-school and school-age children, concluding that child learning is necessarily linked to the 
creation of biophysical experiences in direct contact with nature, where the play is of paramount 
importance. The authors further identify or categorize three basic stages of children's development of 
environmental values and their environmental education [43], suggesting three different ecological 
value development strategies and children's learning by citing/according to Kellert [32] and Sobel [44]: 

• During the period of Early childhood (ages 3/4 to 7) authors suggest fostering empathy by 
creating direct experiences and direct physical contact with play and exploration in nature. 
Concerning our research, and given the fact that there is a certain percentage of children going 
from family home to kindergartens during that period, the transition support strategy could be 
based on creating empathic experiences of the environment and the elements of nature by 
encouraging positive feelings. The support of parents and educators can be shaped to create 
experiences that are spontaneous but also planned. 

• During the period of Early/middle grade (ages 7 to 11) the authors suggest a research strategy. 
In this regard, we emphasize that the research is a prerequisite for contemporary pedagogical 
work where students are placed in the position of an active participant in the teaching process. 
With research activities, the child is empowered, gain self-confidence, and supports the 
adaptation of children in transition from kindergarten to school with the biophilic design of the 
institution can be stimulated by independent research activities of the child/student in gardening, 
environmental management, recycling and forms of practical work. The same activities reinforce 
the child, provide him with the competencies for independent learning and provide a good 
foundation for the development of natural science literacy. 

• In the period of Adolescence (ages 12 to 17), the authors propose activism or social action that 
can take various forms, of activity in the context of going out and going from elementary to high 
school to influence the work of the community. This period is not a part of our research, so we 
did not include it. 

Significant researches in this regard are done on the causes of pre-school and school children and 
their findings suggest that learning in nature, implementing nature or natural elements in learning 
environments, schools, and kindergartens, or biophilic designs of the child's environment, affects 
stress reduction and related is resistant to stress, contributing to psychological well-being, prolonged 
attention or concentration, activity in teaching; resistant’s in adult life to depression  [45], [46], [47], 
[48], [49]. Kuo, Brown and Penner [49] finds that teaching processes in nature contribute to greater 
engagement and student activity in the teaching process, while Davis, Rea, and Waite [50] point out 
that living in nature encourages the development of positive attitudes towards the environment. 

Given the fact that positive and negative experiences in/with nature and environment affect cognitive 
and emotional processes and child development, we can assume that they can reflect on the 
complexity of transition processes and adaptation of children in transition. In this sense, the question 
arises whether exposure to nature can be one of the factors of relief and support in dealing with the 
transition processes of transferring children from kindergarten to kindergarten and kindergarten to 
school? 

According to Harvey [51] the cooperation of teachers, pupils, parents, and others contributes to 
environmental activity planning, which can take on different experiences and perceptions of nature 
and the environment as recreation, wealth, food sources, beauty, comfort, but also obligations and 
dangers. Colberg-Schrader, Krug and Pelzer [52] conclude that the development of the child and the 
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modalities of his teaching depend on parenting and education/teaching stance, and therefore their 
views are of the utmost importance of this problem. 

Parents' positive attitudes can be an incentive to create positive attitudes in children towards nature 
and more sustainable ways of behaving. However, it may also be vice versa. This role may be in the 
opposite and described as a barrier. In this regard, the role of parents is described as the role of 
"Parents as gatekeepers," which may be related to parenting unpleasant experiences and parental, 
parenting, or "paranoid parenting" [8]. 

The role of educators and teachers as moderators and facilitators in creating spontaneous and 
planned experiences is of utmost importance, and in the context of curricula of education for 
sustainable development in kindergartens and schools, it can create a significant foundation for 
encouraging such experiences of children and students, to create elements of significant support for 
adaptation and to contribute to optimal growth and development of children in transitional periods.  

Ultimately, this project aims, among other things, in an interdisciplinary context, to determine what are 
the psychological and pedagogical strategies that educators and teachers, with the help of creation 
biophilic experience and design environment of educational institutions in the context of education for 
sustainable development, can create sustainable support for the benefit of children in their transitional 
periods, their growth and development from family home in kindergarten and kindergarten to 
elementary school. 

5 CONCLUSIONS 
Based on the presented theoretical models of transition and the foundation of education for 
sustainable development and the focus of the biophilia concept, it is possible to approach more 
innovative theoretical approaches and the designs of empirical research. Although the Ecological and 
Dynamic Model of Transition takes into account the highest level of complexity of transitional periods 
in children and their families, the relationship between child and kindergarten-school-community-
environment has not been investigated in detail in the role of influence of outdoor experience, love of 
nature and pro-environmental attitudes on children's behavioral outcomes related to the transition 
period. 

Therefore, the primary objective of the project idea presented is to find answers to the questions that 
children who are exposed to positive environmental experiences in the creation of environmental 
empathy (biophilia) better adapt to transactional processes in different periods of life, especially when 
transitioning from kindergarten to school? Is it possible to determine/measure the impact of contextual 
factors such as biophilia/biophobia experience on child transitional processes? As the (influence) 
family (i) is a direct contextual factor in adapting children to transitional processes over time and is 
also the determining factor affecting the formation of a child's relationship with a kindergarten, school, 
peer, and community, then it is of utmost importance to determine the feelings of biophilia/biophobia 
parents, but especially the educators / teachers and their children's practice and children themselves 
as well as the assumptions and factors that can significantly influence the adaptation mechanisms in 
dealing with the transition processes of children. 

Implementing a project idea will be enabled: 

1 Empirically validate the contemporary Ecological and Dynamic Model of Transition in the 
Croatian Cultural Context; 

2 Enhance the modification of the existing Ecological and Dynamic Model of Transition Role and 
Biophilia Effects during the Transition and Adjustment 

3 Provide valid and reliable guidelines for the implementation of future research with the aim of 
achieving greater knowledge of the role of biophilia in the transition of children 

4 Provide clear guidelines and implications for the practice in the context of the work of educators 
in institutions for early and pre-school education and education, primary school teachers, and 
vocational trainers in the mentioned educational institutions 

5 Provide guidelines for working with parents with the goal of achieving a higher level of quality of 
partnership with them, and for better cooperation with the local community and society as a 
whole. 
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