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Abstract: Currently, there seems to be a decline in direct experiences of nature, with a 
consequent decrease in connection with nature, which could unavoidably result in 
negative consequences, especially in what concerns children.  With the goal of narrowing 
this ever-growing gap, as well as raising awareness for the importance of outdoor 
spaces/nature as promoters of development and learning, the Invisible Limits Project (IL) 
was founded. Thus, the present investigation aimed to better understand the enrollment 
motives, sociodemographic variables, parenting styles and Nature Relatedness (NR) of 
parents who enrolled their children in IL, as well as to analyze these same variables and 
identify parent profiles based on NR and frequency of nature contact, while additionally 
attempting to ascertain the role of contact with nature as a predictor of NR, all in an effort 
to rethink and improve existing educational offers. The investigation follows a 
comparative typology, counting 286 total participants, divided into an experimental 
group (n=135) - comprised of those who enrolled their children in IL - and a control group 
(n=151), to which the previous criterion did not apply. For the statistical analysis of the 
collected data, IBM SPSS Statistics v25, jamovi v1.6, JASP 0.16.1.0 and MaxQDA v2020.4 
were used. In what pertains to the results, the main reason for parents to enrol their 
children in an educational experience in nature was the promotion of contact with nature. 
Additionally, there were no observable differences between groups, regarding both 
parenting styles and NR. Concomitantly, frequent contact with nature (both during 
childhood and throughout life) was determined to be a predictor of a higher NR. In view 
of the results and in view of the current climate changes, as well as life’s sustainability on 
the planet, further studies are required, in order to better understand one’s connection 
with nature. 
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Introduction 

For generations now, Scandinavian countries have advocated for the importance of nature and 
outdoor spaces in children's and young people’s education (Bentsen et al., 2009). Due to the socioeconomic, 
historical and cultural conditions, Wood or Nature Kindergarten emerged in Scandinavia in the 1950’s 
(Forest Schools in England). Its pedagogical practices were based upon several theorists such as Rousseau, 
Pestalozzi, Froebel, Dewey, Montessori, Piaget, Vigotsky, Goleman, Gardner e Csikszentmihalyi, which 
contributed to its seven principles: [1] a holistic approach to child development and learning; [2] each child 
is unique and competent; [3] children are naturally active and interactive learners; [4] they need real life 
and to experience it for themselves; [5] children develop and learn in child-centered contexts; [6] children 
need time to experiment and develop independent thinking and [7] learning comes from social interaction 
(Williams-Siegfredsen, 2012).  

Inspired by the Nature Kindergartens, the Invisible Limits Project (IL) emerged in Portugal, in 
February 2016 as a partnership between the Department of Education and Psychology of the University of 
Aveiro (DEP-UA), the Higher School of Education from the Polytechnic Institute of Coimbra (ESEC-IPC) 
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and a private social solidarity institution, Centro de Apoio Social de Pais e Amigos da Escola nº 10 
(CASPAE-10), with the support of the Nature and Forests Conservation Institute (ICNF). IL aims to raise 
awareness and motivate children, families and educative communities to the importance of nature and 
outdoor spaces as enabling contexts of children and young people’s well-being, learning and development. 
Also, IL advocates a pedagogical approach centered on emergent planning, which is based on the free 
initiative, interests and abilities of children, who by playing and exploring their environment in their own 
time and at their own pace attribute meaning and create representations of the surrounding world, thus 
allowing them a better understanding of it and consequent respect and care (Coelho et al., 2015; Figueiredo 
et al., 2021). 

IL includes three axes of action: 1) Educational Intervention, 2) Research/Monitoring, 3) Contextual 
training/Consultant. The first axis consists of nature education programs, namely Programa Casa da Mata 
[PCM] and Summer Camps- Campos de Férias [CF]. PCM is developed in complementarity to the 
childhood education offer, held during the school period, in articulation with preschools and aimed at 
children from 3 to 6 years old, with their participation being their parents' decision. CF is a non-formal 
offer intended for children between 6 and 12 years old, held during non-school periods and whose 
participation is also of parental responsibility. Both offers take place in Mata Nacional do Choupal, in 
Coimbra. This space has an area of 79 hectares, follows the Mondego river for a length of 2 km and is rich 
in fauna and flora, consequently being considered a protected area. The predominant flora includes plane 
trees, beeches, laurels and eucalyptus, as well as some species planted during the 19th century (Figueiredo 
et al., 2021). 

Nature assumes an essential role in IL offers, thus making it imperative to clarify this concept, as 
well as to define and classify the possible types of nature experiences that can occur. 

Nature and Types of Nature Experiences  

According to the American Psychological Association (APA, 2020), nature integrates the phenomena 
of the natural world, including plants, non-human animals and physical aspects, as opposed to humans 
and their creations. Kellert (2002) argues the existence of three types of nature experiences, namely: 1) direct 
experiences; 2) indirect experiences; and 3) vicarious or symbolic experiences.  

Direct experiences (1) include physical contact with nature and non-human living species and their 
respective habitats that mostly function without human intervention and control and are not formally 
planned, i.e., specific activities or programs. Therefore, children's play in spaces such as forests, streams, 
backyards, open fields or even community parks can be considered direct experiences of nature. 

Regarding indirect experiences (2), these also involve physical contact, but with more restricted 
contexts, planned by Man. Indirect experiences with non-human living beings and their habitats are the 
result of human manipulation. This type of experience include contexts such as zoos, museums, aquariums, 
or even botanical gardens. Contact with animals and/or contexts that are considered an integral part of the 
child's family life and/or home, such as contact with domestic animals (e.g., cats, dogs, birds and horses) 
or plants, can also be defined as an indirect experience of nature. In addition to the aforementioned, being 
in contact with cultivated land, flowers, orchards and farm animals, as well as with all other animals and 
habitats that inherently depend on human intervention to subsist, may also fall into this category (Kellert, 
2002). 

Lastly, vicarious or symbolic experiences (3) take place in the total absence of physical contact with 
nature. What the child experiences are representations or figures from nature, which are usually presented 
in a realistic way but may be highly stylized or metaphorical illustrations, depending on the context. Thus, 
these images are disseminated through the main communication channels, such as television, cinema or 
digital media (Kellert, 2002).  

Indirect and vicarious experiences have assumed relevance in children's lives to the detriment of 
direct experiences, with indoor spaces being the most common in their daily lives, thus reducing 
opportunities for contact and action with outdoor spaces and nature (Skar et al., 2016; Soga & Gaston, 2016). 
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Still according to these authors, one of the reasons for this phenomenon is parents’ anxiety about their 
children being exposed to risks that they cannot control. However, this decline in contact with nature may 
have fewer positive consequences for the child's development and connection with nature (Chawla, 2020). 
Scientifical evidence points to how dependent human beings are from nature. Martin et al. (2020) restates 
that an individual's health, well-being and their predisposition to act in a protective way towards the 
planet’s health is positively related to maintaining contact with nature.  

In the same sense, the studies by Kuo et al. (2019) and Whitburn et al. (2019) indicate that direct 
experiences in a more regular and intense form foster nature connectedness and improve environmental 
outcomes (van de Wetering et al., 2022). 

Lastly, and regardless of the type of nature experiences provided, it is undeniable that those same 
contacts will serve as the building blocks of one’s perception of – and interaction with – nature, ergo, one’s 
Nature Relatedness (NR), providing, as such, direct consequences in its growth and shaping. 

Nature Relatedness  

In order to gain a better understanding of these consequences, it is imperative to develop the concept 
of NR, referring to the individual levels of nature connection, entailing the appreciation and understanding 
of the interconnectivity between all forms of life on planet Earth. It is important to mention that this 
construct goes beyond the appreciation of the so-called "pleasant" aspects of nature (e.g., sunset or a 
calming landscape) and also includes an understanding of the importance of all aspects of nature, including 
those considered as being less appealing by many (e.g., snakes, spiders, natural catastrophes, among 
others). Furthermore, NR is relatively stable over time and in situational contexts, however, it is not 
completely fixed (Nisbet et al., 2009). NR is not only associated with the emotional and cognitive aspects 
of nature contact but also with the physical aspect, viewed by Chawla (2015) as being essential in promoting 
the feeling of connection with nature. 

Following the aforementioned and adopting an evolutionary perspective, Humanity has spent most 
of its history in natural spaces, having only moved to urban environments comparatively recently (Capaldi 
et al., 2014). Thus, NR is based on the hypothesis of biophilia (Kellert & Calabrese, 2015), in which human 
beings depended on nature in order to guarantee their survival and prosper in the environmental 
circumstances they were in. This connection was intrinsically linked to their everyday lives, through the 
satisfaction of basic needs (e.g., nutrition and safety); the monitoring of time and spatial location and also 
the attention dedicated to the observation of clues and signs in nature, in order to guarantee protection 
against possible predators (Capaldi et al., 2014). 

In view of the above, the lack or decrease in contact with nature during childhood may lead to a 
decrease in the child-nature connection. Likewise, the degree of parents’ nature connection and promotion 
of their children's nature contact, may condition the child's biophilia (Ahmetoglu, 2017), their direct 
experiences (Soga et al., 2018), as well as the time spent on other activities that include contact with nature 
(McFarland et al., 2014). 

As stated above, many children’s exposure to certain types of nature experiences – and, therefore, 
their concept of NR – can be associated with certain behaviours (e.g., anxiety, fear, etc.) from their parents, 
which consequently suggests that a parent’s outlook on how to educate their child (parenting style) could 
directly influence their biophilia, their type (and amount) of nature experiences, and, in essence, their NR. 

Parenting Styles 

Given the relevant role of parents in decisions regarding their children, it seems pertinent to properly 
frame the concept of father/mother. Thus, a father/mother is considered the one responsible for making 
decisions for and socializing their children, fostering adaptation to the social rules and standards 
considered appropriate in a given community (Baumrind et al., 2010). As such, the exercise of parental 
authority aims primarily at maintaining family order and guiding children from infancy to adulthood, 
which is when individuals become as self-determined, self-regulated and have emotional competences that 
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allow them to achieve their goals and enable their interaction with other elements of society in an adaptive 
way (Baumrind et al., 2010). Moreover, in order to better understand the processes through which parents 
influence the development of their children, it is essential to deepen the knowledge about parenting styles, 
which are defined through three classifications and based on different levels of control, namely: 
authoritative, authoritarian and permissive, according to the work developed by Baumrind (1971). 

The authoritative parenting style is characterized by rational guidance of the children's activities and 
behavior, with an openness to dialogue and exchange of opinions, where parents try to explain their 
reasoning when a certain behavior or decision is made. These parents appreciate autonomy, disciplined 
compliance and also value their children’s qualities, stipulating patterns to be adopted in future situations. 
In addition, these parents try to understand their children's interests, wishes and idiosyncrasies, without 
making a decision based on them, instead taking a firm stance in situations of disagreement with their 
children, but expressing their perspective without restricting or neglecting their well-being (Baumrind, 
1971). 

With regards to authoritarian parenting style, it can be defined by the modeling, evaluation and 
control of the child's behavior, based on rigid, traditional and socially established rules of conduct. Parents 
who adopt this parenting style place a high importance on obedience, respect for authority, work and 
maintaining order, using punitive strategies to deal with situations in which the child's behavior or attitude 
conflicts with what the parents consider to be appropriate (Baumrind, 1971). 

Finally, regarding the permissive parenting style, the author stands out the adoption of non-punitive 
strategies and the acceptance of children's impulses, desires and behaviors (Baumrind, 1971). Parents with 
a predominantly permissive parenting style present themselves as a means for the fulfillment of their 
children's wishes, avoiding the responsibility of shaping or directing their children's behaviors. This 
parenting style is also characterized by joint deliberation between parents and children regarding family 
rules and by allowing the child to regulate his or her activities as much as possible, without the parents 
having to control them. 

Method 

The present research followed the comparative typology, with the main objectives being: 1) to 
characterize the sample according to sociodemographic variables; 2) to identify the enrollment motives 
regarding nature experiences; 3) to characterize parents’ contact with nature throughout life and during 
childhood; 4) to identify enrolling parents’ parenting styles, as well as their NR, and 5) to identify parent 
profiles based on the NR, frequency of nature contact throughout life (pre-pandemic context), and 
frequency of nature contact during childhood variables. Thus, the main reasons given by parents for 
enrolling their children in the IL offers (PCM and CF) will also be analyzed. Finally, the present study will 
attempt to substantiate whether a greater frequency of nature contact (during childhood and throughout 
life) is a predictor of a greater NR.  

Participants  

This study comprised a sample of 286 participants, distributed into two groups: the Experimental 
Group (EG; N= 135) and the Control Group (CG; N=151). The inclusion criteria for the EG and CG were 
being over 18 years old and having children aged between 3 and 10 years old. In addition to these criteria, 
the EG included parents whose children participated in at least one of the IL nature childhood educational 
offers (PCM and/or CF), while the CG participants had never enrolled their children in any  IL offers 
specifically, albeit with enrollment in other types of offers (non-formal and informal). Typically, a delayed 
Control group, wherein the same experience would be provided after the study’s conclusion, would be 
implemented. However, CG participants were not offered the same type of nature experiences, as most of 
its population was spreadout over national territory (Portuguese mainland and island autonomous 
regions), which made IL offers impractical and implausible in this case. For the purposes of sample 
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characterization, a descriptive statistical analysis of the gathered data was carried out through the use of 
the IBM SPSS Statistics v25 software.  

As far as age is concerned, the EG participants were aged between 28 and 56 years (M=41.87; SD=4.00) 
and the CG participants were aged between 20 and 65 years (M=38.58; SD=6.61). In regards to gender, both 
EG and CG are mostly women (85.9% and 84.8%, respectively), as well as married (62.2% and 66.9%, 
respectively). Moreover, and regarding educational level, 93.4% of EG parents have some degree of higher 
education, whereas in the CG distribution was essentialy centered around high school (35.8%) and higher 
education (55%) levels. Additionally, in what concerns EG parents’ gross annual income 71% earned over 
15358.35€, while 23,2% of CG parents earn over 9215.01€ and up to 15358.35€, with another 36,4% earning 
over 15358.35€ (Table 1). 

Table 1. Demographic characteristics of the sample 

Variable 
EG CG 

n % n % 
Gender     

Female 116 85.9 128 84.8 
Male 19 14.1 23 15.2 

Marital Status     
Married 84 62.2 101 66.9 
Common-law marriage 32 23.7 23 15.2 
Divorced 9 6.7 12 7.9 
Single 4 3 7 4.6 
Separated 6 4.4 7 4.6 
Widowed 0 0 1 .7 

Educational Level     
1º cycle of Elementary (Year 1 - 4) 1 .7 2 1.3 
2º cycle of Elementary (Year 5 - 6) 0 0 2 1.3 
3º cycle of Elementary (Year 7 – 9) 0 0 10 6.6 
Secondary Education (Year 10 – 12) 8 5.9 54 35.8 
1º, 2º e 3º cycles of Higher Education 126 93.4 83 55 

Gross Annual Income     
Up to 3071.67€ 11 8.1 22 14.6 
Over 3071.67€ up to 6143.34€ 4 3 12 7.9 
Over 6143.34€ up to 9215.01€ 4 3 27 17.9 
Over 9215.01€ up to 15358.35€ 19 14.1 35 23.2 
Over 15358.35€ 97 71.8 55 36.4 

n= Sample(count) 

Instruments 

Data was collected through a survey package that included a sociodemographic and nature contact 
information form, the PAQ-P and the Nature Relatedness Scale (NR-21). 

Sociodemographic and nature contact information form 

In order to characterize the sample, a sociodemographic and nature contact questionnaire was 
designed, consisting of four sections: 1) role in the family nucleus (e.g., father, mother, grandmother), 
nationality, age, marital status, educational background, job duties (e.g., full-time employee, part-time 
employee), number of children and economic status of the household; 2) housing environment of the 
household (e.g., rural, urban, or peri-urban), accessibility to nature/nature elements and frequency of 
nature contact throughout life (pre-pandemic context); 3) educational experiences in nature, reasons for 
enrollment and unanimity among parents at the time of enrollment, and 4) parents' experiences of contact 
with nature as children, namely the activities they practiced, how often they had contact with nature and 
the main figures present at that time (e.g., parents, friends, grandparents, or cousins). 

Parenting Syles Questionnaire for Parents (PAQ-P) 

The Parenting Styles Questionnaire for Parents (PAQ-P), a Portuguese adaptation of Burri's Parental 
Authority Questionnaire (1991), is based on the model of parenting styles proposed by Baumrind (1971) 
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and measures three dimensions: the authoritarian (items 2, 3, 7, 9, 12, 16, 18, 25, 26, 29), the permissive 
(items 1, 6, 10, 13, 14, 17, 19, 21, 24, 28) and the authoritative styles (items 4, 5, 8, 11, 15, 20, 22, 23,27,30). 
This instrument was developed to assess the types of parenting styles and socialization patterns between 
parents and children. The PAQ-P is composed of 30 items, with 10 items corresponding to each parenting 
style, thus following the structure of the original instrument. The answer is given on a 5-point Likert scale 
ranging from Strongly Disagree (1), Disagree (2), Neither Agree Nor Disagree (3), Agree (4) and Strongly 
Agree (Pires et al., 2011). 

As far as internal consistency is concerned, the PAQ-P shows good values, namely an α=.83 
regarding the authoritative parenting style, α=.77 regarding the authoritarian parenting style and α=.75 for 
the permissive parenting style. In regard to the rating, the results vary between a minimum of 10 and a 
maximum of 50 points per factor and the higher the sum of the answers in each parenting style, the greater 
its preponderance (Pires et al., 2011). 

Nature Relatedness Scale (NR-21) 

The Nature Relatedness Scale (NR-21), by Nisbet et al. (2009) was translated and adapted to the 
Brazilian reality by Pessoa (2011) and aims to evaluate the nature connection of the population under study, 
divided into three factors for this purpose: 1) NR-Self - aims at the identification of the individual with 
nature, reflecting his own feelings and thoughts towards it; 2) NR-Perspective - investigates the existence 
of an individual external and nature-related worldview, as well as a sense of duty to take action, regarding 
one's individual actions and impact on all living things, and 3) NR-Experience - reflects the physical 
familiarity with nature, as well as the comfort and desire to get in contact with it (Nisbet et al., 2009). The 
instrument is composed of 21 items, using a 5-point Likert response scale ranging from Strongly Disagree 
(1), Disagree (2), Neither Agree Nor Disagree (3), Agree (4) and Strongly Agree (5). The constituent factors 
of the instrument also show good internal consistency, with an α=.84 for the NR-Self factor, an α= .66 for 
the NR-Perspective factor and also an α =.80 for the NR-Experience. In the version validated for the 
Brazilian population, however, values of α= .77, α= .57 and α= .44 are presented for the NR-Self, NR-
Perspective and NR-Experience factors, respectively. As for the rating, the higher the values associated 
with the three factors, the stronger the connection with nature. 

Data Collection Procedures 

After obtaining ethical approval and permission from the General Data Protection Regulation 
(GDPR) and the Ethics Committee (EC), we got authorization from the respective authors to use the PAQ-
P and the Nature Relatedness Scale (NR-21)- Brazilian version-, developed the sociodemographic 
questionnaire and made it available on the FormsUA platform (forms.ua.pt), from June 21 to October 4, 
2021. We also obtained authorization from IL to access their contact database of EG's guardians, ensuring 
all ethical and confidentiality concerns. 

The CG was based on geometric spread sampling (snowball), in which individuals who met the 
inclusion criteria were selected and subsequently the individuals of interest contacted others who fit the 
aforementioned characteristics, increasing the sample geometrically (Marôco, 2018).  

First, participants got informed consent, which included all the information required by the GDPR 
and EC: the person responsible for the project, the aims, the duration of participation, procedures, risks 
and benefits associated with participation, the confidentiality and anonymization process, the voluntary 
nature of participation and the rights to the personal data. It also included the contact number of the main 
investigator for additional clarification. The second phase consisted of answering the sociodemographic 
questions, followed by the PAQ-P and, finally, the NR-21. 

Data Analysis 

In order to access the participants' answers in a more detailed way, a mixed methodology was 
chosen, which conciliates quantitative and qualitative methods. For the statistical analysis, we used IBM 
SPSS Statistics v25, Jamovi v1.6 and JASP 0.16.1.0, and for the qualitative analysis, we used MaxQDA 
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v2020.4. For the sociodemographic characterization of the EG and CG groups, we performed descriptive 
statistics (mean and standard deviation) using the IBM SPSS Statistics program. Frequencies and 
percentages of the following variables were also analyzed: gender, marital status, education, socioeconomic 
status, parenting style, enrollment of children in an educational experience in nature, contact with nature 
and its frequency during childhood and throughout life (pre-pandemic context), figures present at the time 
of contact with nature, household location (rural, urban or peri-urban) and access to nature in the area of 
residence. Concomitantly, with Jamovi, we assessed NR variable normality using a Shapiro-Wilk test 
(Shapiro et al., 1968). Considering that the NR variable did not obey a normal distribution, the comparison 
between groups was assessed through a Wilcoxon W test (Rey & Neuhäuser, 2011). Additionally, a general 
linear model was applied, to verify whether a more frequent contact with nature during childhood and 
throughout life (pre-pandemic context) could be a predictor of a greater NR (Lee, 2020). Finally, with JASP, 
a cluster analysis with the K-means method and optimization of the BIC value (Naeem & Wumaier, 2018) 
was conducted, allowing for the verification of fluctuation profiles between the NR variables, contact with 
nature during childhood and contact with nature throughout life (pre-pandemic context). Regarding 
content analysis, we analyzed the reasons for enrollment (EG and CG) and non-enrollment (CG) in 
educational experiences in nature and the activities in nature performed by parents as children. To this 
end, we used an open categorization method (Amado, 2014), which consists of creating a system of 
categories inferred from answer analysis. In order to assess and ensure the study’s internal consistency, we 
performed the inter-coder agreement test. This test consisted of content analysis, first by coder 1 and then 
by coder 2 and, in a final phase, we made a comparison between the codifications assigned by the two 
coders, to each of the excerpts (Lima, 2013), namely: 1) EG parents’ motives for enrolling their children in 
IL offers, extracting an agreement of 87.93% and a Cohen's Kappa of .87; 2) CG parents’ motives for 
enrolling their children in educational experiences in nature, obtaining an agreement and Cohen's Kappa 
coefficient of .83; 3) reasons why CG parents did not enroll their children in educational experiences in 
nature reached an agreement of 86.79%, additionally determining a Cohen's Kappa coefficient of .85; 4) 
and, finally, we took into account the main activities developed by parents, as children, in moments of 
contact with nature and, with regards to the EG, we obtained an agreement of 98.51% and a Cohen's Kappa 
coefficient of .98 and the CG revealed an agreement of 96.59%, accompanied by a Cohen's Kappa coefficient 
of .96. 

Results 

All EG participants enrolled their children in an IL educational experience in nature, with 60.7% 
(n=82) of the total (N=135) participating in PCM and 39.3% (n=53) in CF. Regarding the CG participants 
(N=151), only 13.9% (n=21) said they had enrolled their children in an educational experience in nature, 
being that the most reported activities were scouts and summer camps, noting a preponderance of non-
formal educational offerings. 

As for the reasons listed for the enrollment in PCM and CF offers, the following stand out: "the 
importance of promoting contact with nature" (n=44; 32.9%), "appealing and innovative offer" (n=25; 18.4%) 
and "promotion of socio-emotional development" (n=23; 16.6%). 

With regard to CG, the main reasons for enrollment include: "contact with nature" (n=59; 38.8%), 
"nature exploration" (n=30;16.5%) and "socioemotional development" (n=18; 11.8%) of the child. The main 
reasons for not enrolling their children were "not provided" (n=33; 22%); "age factor" (n=34; 22.6%), “too 
young to be part of these programs” and "family alternatives" (n=28; 18.6%), where parents provide 
activities in nature. 

With regard to the existence of contact with nature in EG parents’ childhood, 131 (97%) parents 
indicated having had such. As for the CG, 143 (94.7%) participants reported having had access to nature 
throughout their childhood.  In terms of frequency of nature contact during childhood (Table 2), the 
answers "every day" (n=55; 40.7%), "between 1 and 2 times a week" (n=33; 24.4%) and "between 3 and 4 
times a week" (n=31; 23%) stand out in the EG and the "every day" (n=67; 44.4%) and "between 1 and 2 
times a week" answers (n=37; 24.5%) in the CG. 
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Table 2. Frequency of nature contact during childhood (weekly)  

Contact with nature during childhood (weekly) 
EG CG 

n % n % 
Never 2 1.5 3 2 
Between 1 and 2 times a week 33 24.4 37 24.5 
Between 3 and 4 times a week 31 23 28 18.5 
Between 5 and 6 times a week 14 10.4 15 9.9 
Everyday 55 40.7 67 44.4 
Omitted 0 0 1 .7 

Total 135 100 151 100 
n= Sample(count) 

We also tried to find out the frequency of participants' contact with nature throughout their lives 
(pre-pandemic context). In the EG, 66.7% (n=90) of participants mentioned contact with nature "between 1 
and 2 times a week" and, in the CG, 43% (n=65) of participants answered "between 1 and 2 times a week" 
and 32.5% (n=49) "every day" (Table 3). 

Table 3. Frequency of nature contact throughout life (weekly) 

Contact with nature throughout life (weekly) 
EG CG 

n % n % 
between 1 and 2 times a week 90 66.7 65 43 
between 3 and 4 times a week 29 21.5 27 17.9 
between 5 and 6 times a week 6 4.4 10 6.6 
Everyday 10 7.4 49 32.5 

Total 135 100 151 100 
n= Sample(count) 

For a more effective understanding of the contact with nature throughout life, the participants were 
asked about their living environment and access to nature.  83% of the EG participants (n=112) reported an 
urban housing context and in the CG the most mentioned were urban (n= 70; 46.4%) and rural (n= 47; 
31.1%). Regarding access to nature near their area of residence, 89.6% of the EG participants (n=121) and 
87.4% of the CG (n=132) indicated that it was available (Table 4). 

Table 4. Housing environment of the household and access to nature 

Housing environment characteristics 
EG CG 

n % n % 
Environment      

Rural 8 5.9 47 31.1 
Urban 112 83 70 46.4 
Periurban  15 11.1 34 22.5 

Access to nature      
Yes 121 89.6 132 87.4 
No 14 10.4 19 12.6 

n= Sample(count) 

One of this study’s aims was to characterize the parenting style of EG and CG participants. Drawing 
from the results, it is possible to see that the predominant parenting style in both groups is the authoritative 
one - 97.8% (n=132) and 96.7% (n=146) for the EG and the CG, respectively (Table 5). 

Table 5. Predominant parenting style 

Parenting style 
 EG CG 

n % n % 
Authoritarian 2 1.5 2 1.3 
Authoritative 132 97.8 146 96.7 
Permissive 1 .7 3 2 

Total 135 100 151 100 
n= Sample(count) 

We then proceeded to the analysis of the NR variable which did not obey a normal distribution, thus 
the comparison between groups was made through a non-parametric analysis. Figure 1 shows the violin 
plots with the distribution, the boxplot and the mean by group. By looking at figure 1, we can see that the 
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distribution is very similar between the two groups. However, it is interesting to note that the mean NR is 
slightly higher in the EG (M=3.01, SD=.30) than in the CG (M=2.91; SD=.34). Yet, the median is slightly 
higher in the CG. 

 
Figure 1. NR variable distribution both in EG and CG 

In order to understand whether contact with nature during childhood and contact with nature 
throughout life (pre-pandemic context) were significant predictors of NR, the general linear model was 
applied. Considering that the variable NR did not follow a normal distribution and that the present model 
requires this assumption, it was modified through a squared transformation. In addition to the predictors 
listed above, the group variable was also taken into account as a predictor. Although the group was already 
found to have no impact on NR, this variable was posed for the study of potential interaction effects with 
the other predictor variables. The results of this analysis showed a significant and main effect of contact 
with nature throughout life (pre-pandemic context) (F(1,279)=5.953,p=.015, η²p=0.045) and contact with 
nature during childhood (F(1,279)=5.030,p=.026, η²p=0.021), showing that the higher the contact in both 
variables, the higher the NR (figures 2 and 3). 

Figure 1. Contact with nature during childhood as a predictor of NR 

 

Figure 2. Contact with nature throughout life (pre-pandemic context) as predictor of NR 
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The partial eta square, which gives us the effect size, shows us that lifelong nature contact (pre-
pandemic context) has a greater influence on NR than contact with nature during childhood. However, the 
following interaction effects were not detected: contact with nature throughout life (pre-pandemic context) 
✻ group (F(1,279)=0.0516,p=.820, η²p=0.000) and contact with nature during childhood ✻ group 
(F(1,279)=0.4340,p=.511, η²p=0.002). 

The goal of categorizing and grouping parents according to their nature contact and their NR, as 
well as the lack of results per group, together with some intra-group variability, led us to perform a cluster 
analysis, from a purely exploratory standpoint, in what concerns the variables in the study. For this 
analysis, in addition to the NR variable, we equated the frequencies of contact with nature during 
childhood and throughout life (pre-pandemic context). The result of clustering with the K-means method 
and with BIC value optimization returned 8 clusters that together explain 84.4% of the variance and a BIC 
of 293.970.  

Clusters were then sorted into different named profiles, which were established inferentially, given 
each cluster’s distribution, which was based on the interaction between the NR, frequency of nature contact 
throughout life (pre-pandemic context), and frequency of nature contact during childhood variables. Figure 
4 shows the 8 clusters and its relations with the aforementioned variables. 

 
Figure 4. Cluster analysis considering NR and contact with nature during childhood and throughout life 

As we can see, the 8 clusters have distinct fluctuation profiles among the 3 variables, so after its 
analysis and interpretation, we proceeded to name and describe these profiles (Table 6). 

Table 6.  Clusters’ description considering NR, contact with nature during childhood and throughout life as variables  

Cluster’s name Description 
1. Active nature lovers with one contact after 

childhood 
Individuals who have a high NR and had one significant contact with 
nature after childhood. 

2. Active nature lovers with childhood contact 
Individuals who have a high NR and have had significant contact with 
nature during childhood only. 

3. Passive nature lovers 
Individuals who have an extremely high NR, but have not had 
significant contact with nature neither during childhood nor 
throughout their lives. 

4. Disconnected from nature without contact 
Individuals who have a low NR and have not had significant contact 
with nature during childhood and throughout their lives. 

5. Indifferent to contact with nature 
Individuals with an extremely low/inexistent NR, who have not had 
significant contact with nature, neither during childhood nor 
throughout their lives. 

6. Disconnected from nature, but with frequent 
contact during childhood and throughout 
life 

Individuals with a low NR and who have had significant contact with 
nature both during childhood and throughout their lives. 

7. Active nature lovers with frequent contact 
during childhood and throughout life 

Individuals with an extremely high NR, who have had significant 
contact with nature during childhood and throughout their lives. 
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8. Disconnected from nature, but with 
childhood contact 

Individuals with a low NR, who have had significant contact with 
nature during childhood only. 

Following this, we checked the proportion of individuals in each cluster, in order to understand the 
variations depending on the group (EG or CG). The results of this analysis can be seen in Table 7. Since the 
parents of the EG had the initiative to place their children in a formal educational experience in nature, we 
sought to understand which cluster profiles were more frequent in the group in question. Inferentially, a 
significant association was recorded between clusters and the EG, χ²(7)=35.9, p< .001. Descriptively, the 
results show a superiority of the EG, regarding the percentage of individuals "disconnected from nature 
with no contact" (4), "active nature lovers with childhood contact" (2) and "disconnected from nature, but 
with childhood contact" (8).  

Table 7. Clusters’ absolute frequencies, per group 

n= Sample(count) 

Conclusion and Discussion 

The study carried out and presented here aimed at better understanding the enrollment motives, 
sociodemographic variables, parenting styles and NR of parents who enrolled their children in IL, as well 
as analyzing these same variables and identifying parent profiles based on NR and frequency of nature 
contact, while additionally attempting to ascertain the role of contact with nature as a predictor of NR, all 
in an effort to rethink and improve existing educational offers. 

According to the obtained results, EG participants were aged between 28 and 56 years, with CG 
participants aged between 20 and 65 years. Regarding gender, both EG and CG participants are, in the 
majority, married (62.2% a 66.9%, respectively) women (85,9% and 84,8%, respectively).  

As far as academic qualifications are concerned, EG parents indicate "1st, 2nd and 3rd cycles of 
Higher Education" as their level of education (93,4%), while CG parents indicate "1st, 2nd and 3rd cycles 
of Higher Education" (35,8%) and "Secondary Education" (55%). According to Schoeppe et al. (2015), 
parents with a lower level of education have a lower predisposition for their children's access to outdoor 
spaces/nature. Once again, the present study/research makes this information verifiable due to the fact that 
EG parents have high educational qualifications and, concomitantly, enroll their children in educational 
offers in nature. However, more research is needed to objectively ascertain whether or not socioeconomic 
status and education are predictors of greater contact with nature since the available information only 
mentions contact with outdoor spaces as a predicting factor.  

Related to the annual income, it is possible to ascertain that EG parents have a higher gross annual 
income, with particular emphasis on "over 15358.35€". As for the CG parents, unlike the previous ones, 
these reveal an income with greater dispersion, with "over 15358.35€", "over 9215.01€ up to 15358.35€" and 
"over 6143.34€ up to 9215.01€" standing out.  

Building on the work of Ghimire et al. (2015), individuals with a higher socioeconomic income tend 
to have fewer constraints and restrictions to contact with outdoor spaces/nature. These data are in line with 

Cluster 
EG CG 

n % n % 
1. Active nature lovers with one contact after childhood 3 2.2 9 6 
2. Active nature lovers with childhood contact 30 22.2 19 12.7 
3. Passive nature lovers 18 13.3 8 5.3 
4. Disconnected from nature without contact 33 24.4 32 21.3 
5. Indifferent to contact with nature 12 9 20 13.3 
6. Disconnected from nature, but with frequent contact during childhood and 

throughout life 
6 4.4 22 14.7 

7. Active nature lovers with frequent contact during childhood and throughout 
life 

7 5.2 27 18 

8. Disconnected from nature, but with childhood contact 26 19.3 13 8.7 
Total 135 100 150 100 
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the work developed here, thus being possible to establish that parents with a higher socioeconomic level 
have high contact with nature throughout their lives (pre-pandemic context) and enroll their children in 
educational offers in nature.  

Following on from the above, and regarding the state of the art and current literature, it is essential 
to mention that Wood or Nature Kindergartens (Forest Schools in England) are of Scandinavian origin, 
which makes the reasons why educational offers are appealing to parents, its benefits and effects and the 
characteristics of parents who opt for these offers, are more reported, recognized and detailed in the 
underlying cultures of these countries. In contrast, up until 2013, this was not the case for Portugal, given 
the scarcity of this type of offer (Figueiredo et al., 2013). Nonetheless, nowadays the educational offers are 
diversified, although many are non-formal.  

In this sense, regarding the reasons given for enrolling children in educational experiences in nature, 
"contact with nature" is consensual among EG and CG, which confirms the studies of Silva (2019) and Costa 
(2021). Another prominent reason is the development of social and emotional skills, which besides being 
consensual between both groups, is also corroborated by the work developed by Costa (2021). Similarly, 
the study developed by Silva (2019) points to social and emotional skills development as the second reason 
for enrolling children in educational experiences in nature. However, Silva (2019) created a single category 
for development, encompassing the motor, cognitive and socio-emotional dimensions, which makes it 
difficult to compare the results.  

According to the answers obtained by EG parents, and in addition to the previous reasons, the 
innovative and appealing aspect of educational offers in nature is related to the fact that they are an 
alternative to kindergartens/schools and play spaces. This takes into account the work of Silva (2019), 
where parents also indicated the experience of different activities from those performed at kindergarten as 
one of the reasons for enrolling their children. In fact, in Portugal, playing and learning spaces, in addition 
to being not very diversified (in terms of materials and stimuli), are mainly limited to indoor spaces, which 
may lead to negative consequences for the child's development, since the existence of experiences that 
promote exploration, challenge and adventure are of paramount importance in childhood, according to 
Figueiredo et al. (2013). It is important to bear in mind that these experiences of exploration, challenge and 
adventure are not exclusively associated with nature, as they can be accessed in other contexts. 

 Concomitantly with the aforementioned experiences, nature allows children to develop awareness 
of their attitudes and behaviors’ effect on nature, thus leading to the increase of their connection with 
nature and environmental concerns, as well as the sedimentation of the understanding of their place in it 
(Gill, 2014). In this sense, the studies developed by Silva (2019) and Costa (2021) corroborate what was 
previously mentioned, since they point to an increase in children’s environmental awareness when they 
participate in PCM, according to their parents' perception. Nevertheless, and given that parents are 
inherently involved in choosing and making decisions regarding their children's educational offers, it is 
pertinent to take a critical look at the parenting styles of parents who chose to enroll their children in 
educational experiences in nature.  

Through the results obtained, we can affirm that these parents present a predominantly authoritative 
style. However, current literature has little information regarding the influence of parenting styles on 
parents’ choices about educational offerings in nature. Therefore, through the analysis of the principles that 
govern Wood/Nature Kindergartens or Forest Schools (which served as inspiration for the IL), it’s possible 
to see that, in general, these favor the development of competences such as resilience, autonomy, 
confidence and creativity, which is similar to parents with an authoritative parenting style, so we can 
hypothesize these parents may prefer educational offerings such as IL. However, this needs further 
research. 

 Since parents play a key role in decision-making regarding the most different aspects of the child's 
life, it becomes important to discuss the influence they play in children’s nature contact and, consequently, 
their NR.  Based on the results obtained in this study, we were able to confirm that contact with nature 
during childhood and throughout life (pre-pandemic context) is a predictor of a greater NR, a conclusion 
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that is in line with what is proposed and postulated by the current investigation (Soga et al., 2016). The 
results are also consistent with the work of Wood and Smyth (2019), who indicated that greater exposure 
to and participation in physical activity in nature during childhood was associated with a greater nature 
connection.  

Finally, and following this line of thought, according to the work of Sugiyama et al. (2021) and 
Passmore et al. (2021), a greater interest in nature and a greater NR in adulthood on the part of 
parents/caregivers may then lead to a greater willingness to provide contact with nature to their children, 
which, inferentially, will also translate into a greater NR on the children’s part. Therefore, parents’ pursuit 
for increasing their children's contact experiences with nature coincides with the main reason mentioned 
when enrolling them in IL, since they find that they experienced and appreciated the contact they had with 
nature as children, thus awakening an expressed need for their children to experience something similar. 
This observation is supported by the fact that there is an inevitably growing tendency in the general 
population to choose indirect and especially vicarious experiences over traditional direct experiences (Skar 
et al., 2016). To support this, it is pertinent to recall the results of the clusters with a more evident expression 
in the EG and with particular emphasis on "active nature lovers with childhood contact" (2) and 
"disconnected from nature, but with childhood contact" (8). In these two clusters, despite the differences in 
NR (with cluster 2 individuals showing a high NR and cluster 8 individuals a low NR), it can be seen that 
contact with nature during childhood was quite frequent, which seems to have had an impact on EG 
parents, since they enrolled their children in an educational experience in nature.  

There is also a third cluster of high expression in the EG, which corresponds to the "passive nature 
lovers" (3) who demonstrated a high NR, but did not have frequent contact with nature, neither during 
childhood nor throughout life (pre-pandemic context). This cluster allows us to reflect, again, on parents' 
motivations for enrolling their children in IL. Since there was no contact with nature during childhood and 
EG parents were not able to maintain this contact with nature throughout life, it is possible to equate that 
parents may have found in IL a way to make up for the absence of their own contact with nature, as well 
as a way to promote the benefits of contact and connection with nature in their children. As for CG parents, 
the clusters with the most expression were "disconnected from nature without contact" (4), "active nature 
lovers with frequent contact during childhood and throughout life" (7) and "disconnected from nature, but 
with frequent contact during childhood and throughout life" (6), which corroborates the results obtained 
regarding the frequency in nature contact during childhood and throughout life (pre-pandemic context) 
and the enrollment of children (or lack thereof) in educational offers in nature. To build on these results, 
we call forth the main reason found for not enrolling children in this type of offer, which according to these 
parents is the fact that there are alternatives that can be provided as a family. Also, regarding CG parents 
who chose to enroll their children in educational experiences in nature, non-formal educational options are 
denoted as the main choice (scouts and summer camps).  

Hence, it is important to consider that nature programs like IL may present themselves as a viable 
and advantageous choice in offering direct or indirect nature contact experiences to a wider target 
audience, as it provides nature contact experiences in both formal and non-formal settings. 

Declarations 

Authors’ Declarations 

Acknowledgements: Not applicable. 

Authors’ contributions: All authors contributed equally to this manuscript. 

Competing interests: The authors declare that they have no competing interests. 

Funding: There was no funding. 

Ethics approval and consent to participate: All procedures performed in studies involving human participants were in accordance 
with the ethical standards of the institutional and/or national research committee. Informed consent was obtained from all individual 
participants included in the study. 

Publisher’s Declarations 



Aida FIGUEIREDO et al. 

304 

Editorial Acknowledgement: The editorial process of this article was carried out by Dr. Mehmet Mart, Dr. Helen Little, Dr. Helen 
Bilton & Dr. Michaela Kadury-Slezak. 

Publisher’s Note: Journal of Childhood, Education & Society remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliation.  

References 

Ahmetoglu, E. (2017). The contributions of familial and environmental factors to children’s connection with nature and outdoor 
activities. Early Child Development and Care, 189(2), 233–243. https://doi.org/10.1080/03004430.2017.1314273 

Amado, J. (2014). A investigação em educação e os seus paradigmas [Investigation in education and its paradigms]. In J. Amado (Ed.), 
Manual de investigação qualitativa em educação (pp. 19–70). Imprensa da Universidade de Coimbra. 
http://dx.doi.org/10.14195/978-989-26-0879-2 

American Psychological Association. (2020, September 27). APA dictionary of psychology. https://dictionary.apa.org/nature 

Baumrind, D. (1971). Current patterns of parental authority. Developmental Psychology Monograph, 4(1), 1–103. 
https://doi.org/10.1037/h0030372 

Baumrind, D., Larzelere, R. E., & Owens, E. B. (2010). Effects of preschool parents' power assertive patterns and practices on adolescent 
development. Parenting: Science and Practice, 10(3), 157-201. https://doi.org/10.1080/15295190903290790 

Bentsen, P., Mygind, E., & Randrup, T. (2009). Towards an understand of udeskole: education outside the classroom in a Danish 
context. Education 3-13: International Journal of Primary, Elementary and Early Years Education, 37(1), 29-44. 
https://doi.org/10.1080/03004270802291780 

Capaldi, C. A., Dopko, R. L., & Zelenski, J. M. (2014). The relationship between nature connectedness and happiness: A meta-analysis. 
Frontiers in Psychology, 5, 976.  https://doi.org/10.3389/fpsyg.2014.00976 

Chawla, L. (2015). Benefits of nature contact for children. Journal of Planning Literature, 30(4), 433-452. 
https://doi.org/10.1177/0885412215595441 

Chawla, L. (2020). Childhood nature connection and constructive hope: A review of research on connecting with nature and coping 
with environmental loss. People and Nature, 2(3), 619-642. https://doi.org/10.1002/pan3.10128 

Coelho, A., Vale, V., Bigotte, E., Figueiredo-Ferreira, A., Duque, I., & Pinho, L. (2015). Oferta educativa outdoor como complemento da 
educação pré-escolar: Os benefícios do contacto com a natureza [Outdoor educational offers as pre-school education 
complement: the benefits of nature contact]. Revista de Estudios e Investigación en Psicología y Educación, 10, 111-117. 
https://doi.org/10.17979/reipe.2015.0.10.585 

Costa, M. C. (2021). Programa casa da mata: Perceção do impacto nas competências socioemocionais das crianças em idade pré-escolar [Casa da 
Mata program: socioemotional competence impact perception in pre-school age children; Master's thesis]. Universidade de 
Aveiro. https://ria.ua.pt/handle/10773/31548 

Figueiredo, A. (2015). Interação Criança-Espaço Exterior Em Jardim De Infância [Child-outdoor space interaction in kindergartens; 
Doctoral dissertation]. Universidade de Aveiro. https://ria.ua.pt/bitstream/10773/14081/1/interação%20criança-
espaço%20exterior%20em%20jardim%20de%20infancia.pdf 

Figueiredo, A., Duque, I., Coelho, A., & Bigotte, E. (2021). Projeto limites invisíveis: Uma abordagem educativa na natureza [Limites 
Invisíveis project: an educational approach in nature]. In A. Oliveira (Ed.), Psicologia e suas interfaces (pp. 88-101). Quipá.  

Figueiredo, A., Portugal, G., Sá-Couto, P., & Neto, C. (2013). Early outdoor learning in Portugal. In  S. Knight (Ed.), International 
perspectives on forest school: Natural spaces to play and learn (pp. 61-72). SAGE Publications Ltd.  
http://dx.doi.org/10.4135/9781446288665 

Ghimire, R., Green, G. T., Poudyal, N. C., & Cordell, H. K. (2014). An analysis of perceived constraints to outdoor recreation. Journal 
of Park and Recreation Administration, 32(4), 52-67. https://js.sagamorepub.com/jpra/article/view/6074 

Gill, T. (2014). The benefits of children's engagement with nature: A systematic literature review. Children, Youth and Environments, 
24(2), 10-34. https://doi.org/10.7721/chilyoutenvi.24.2.0010 

Kellert, S. (2002) Experiencing nature: Affective, cognitive and evaluative development in children. In P. Kahn, & S. Kellert (Eds.), 
Children and nature: Psychological, sociocultural and evolutionary investigations (pp. 117-151). The MIT 
Press. https://doi.org/10.2458/v11i1.21661 

Kellert, S., & Calabrese, E. (2015). The practice of biophilic design (1st Ed.). Yale University Press. 

Kuo, M, Barnes, M., & Jordan, C. (2019). Do experiences with nature promote learning? Converging evidence of a cause-and-effect 
relationship. Frontiers in Psychology, 10, 305. https://doi.org/10.3389/fpsyg.2019.00305 

Lee, D. K. (2020). Data transformation: A focus on the interpretation. Korean Journal of Anesthesiology, 73(6), 503–508. 
https://doi.org/10.4097/kja.20137  

https://doi.org/10.1080/03004430.2017.1314273
http://dx.doi.org/10.14195/978-989-26-0879-2
https://dictionary.apa.org/nature
https://doi.org/10.1037/h0030372
https://doi.org/10.1080/15295190903290790
https://doi.org/10.1080/03004270802291780
https://doi.org/10.3389/fpsyg.2014.00976
https://doi.org/10.1177/0885412215595441
https://doi.org/10.1002/pan3.10128
https://doi.org/10.17979/reipe.2015.0.10.585
https://ria.ua.pt/handle/10773/31548
https://ria.ua.pt/bitstream/10773/14081/1/intera%C3%A7%C3%A3o%20crian%C3%A7a-espa%C3%A7o%20exterior%20em%20jardim%20de%20infancia.pdf
https://ria.ua.pt/bitstream/10773/14081/1/intera%C3%A7%C3%A3o%20crian%C3%A7a-espa%C3%A7o%20exterior%20em%20jardim%20de%20infancia.pdf
javascript:void(0);
http://dx.doi.org/10.4135/9781446288665
https://js.sagamorepub.com/jpra/article/view/6074
https://doi.org/10.7721/chilyoutenvi.24.2.0010
https://doi.org/10.2458/v11i1.21661
https://doi.org/10.3389/fpsyg.2019.00305
https://doi.org/10.4097/kja.20137


Parenting styles and the connection with nature: A look… 

305 

Lima, J. A. (2013). Por uma análise de conteúdo mais fiável [For a more reliable content analysis]. Revista Portuguesa de 
Pedagogia, 47(1), 7-26. http://dx.doi.org/10.14195/1647-8614_47-1_1 

Marôco, J. (2018). Análise estatística com o SPSS statistics (7th Ed). ReportNumber.  

Martin, L., White, M.P., Hunt, A., Richardson, M., Pahl, S., & Burt, J. (2020). Nature contact, nature connectedness and associations 
with health, wellbeing and pro-environmental behaviours. Journal of Environmental Psychology, 68, 101389. 
https://doi.org/10.1016/j.jenvp.2020.101389 

McFarland, A. L., Zajicek, J. M., & Waliczek, T. M. (2014). The relationship between parental attitudes toward nature and the amount 
of time children spend in outdoor recreation. Journal of Leisure Research, 46(5), 525–539. 
https://doi.org/10.1080/00222216.2014.11950341 

Naeem, S., & Wumaier, A. (2018). Study and implementing K-mean clustering algorithm on English text and techniques to find the 
optimal value of k. International Journal of Computer Applications, 182(31), 7–14. https://doi.org/10.5120/ijca2018918234  

Nisbet, E. K., Zelenski, J. M., & Murphy, S.A. (2009). The nature relatedness scale. Linking individuals’ connection with nature to 
environmental concern and behavior. SAGE Publications, 41(5), 715-740. https://doi.org/10.1177/0013916508318748 

Passmore, H., Martin, L., Richardson, M., White, M., Hunt, A., & Pahl, S. (2021). Parental/guardians’ connection to nature better 
predicts children´s nature connectedness than visits or area-level characteristics. Ecopsychology, 13(2), 103-113. 
https://doi.org/10.1089/eco.2020.0033 

Pessoa, V. (2011). Análise do conhecimento e atitudes frente às fontes renováveis de energia: uma contribuição para a Psicologia [Knowledge 
and attitude analysis regarding renewable energy sources: a contribution towards Psychology; Doctoral dissertation]. 
Universidade Federal da Paraíba. https://repositorio.ufpb.br/jspui/handle/tede/6885 

Pires, M., Jesus, S. N. D., & Hipólito, J. (2011). Questionário de estilos parentais para pais (PAQ-P) - Estudos de validação [Parenting styles 
questionnaire for parents (PAQ-P – validation studies; Paper presentation]. VIII Congresso Iberoamericano de 
avaliação/evaluación Psicológica–XV Conferência Internacional de Avaliação Psicológica, Lisboa.  

Rey, D., Neuhäuser, M. (2011). Wilcoxon-signed-rank test. In M. Lovric (Eds). International encyclopedia of statistical science (pp. 1658–
1659. Springer. https://doi.org/10.1007/978-3-642-04898-2_616 

Schoeppe, S., Duncan, M. J., Badland, H. M., Alley, S., Williams, S., Rebar, A. L., & Vandelanotte, C. (2015). Socio-demographic factors 
and neighbourhood social cohesion influence adults’ willingness to grant children greater independent mobility: A cross-
sectional study. BMC Public Health, 15, 690. https://doi.org/10.1186/s12889-015-2053-2 

Shapiro, S. S., Wilk, M. B., & Chen, H. J. (1968). A comparative study of various tests for normality. Journal of the American Statistical 
Association, 63(324), 1343–1372. https://doi.org/10.1080/01621459.1968.10480932 

Silva N., (2019). O brincar na natureza: perceção dos pais sobre os seus efeitos no 
desenvolvimento das crianças [Playing in nature: parents’ perception on its effects in children’s development; Master's thesis]. 
Universidade de Aveiro. https://ria.ua.pt/handle/10773/29473 

Skar, M., Wold, L. C., Gundersen, V., & O’Brien, L. (2016). Why do children not play in nearby nature? Results from a Norwegian 
survey. Journal of Adventure Education and Outdoor Learning, 16(3), 239–255. https://doi.org/10.1080/14729679.2016.1140587 

Soga, M., & Gaston, K. (2016). Extinction of the experience: The loss of human-nature interactions. Frontiers in Ecology and the 
Environment, 14(2), 94-101. https://doi.org/10.1002/fee.1225 

Soga, M., Gaston, K., Koyanagi, T., Kurisu, K., & Hanaki, K. (2016). Urban residents' perceptions of neighbourhood nature: Does the 
extinction of experience matter?. Biological Conservation, 203, 143-150. https://doi.org/10.1016/j.biocon.2016.09.020 

Soga, M., Yamanoi, T., Tsuchiya, K., Koyanagi, T. F., & Kanai, T. (2018). What are the drivers of and barriers to children’s direct 
experiences of nature?. Landscape and Urban Planning, 180, 114-120. https://doi.org/10.1016/j.landurbplan.2018.08.015 

Sugiyama, N., Hosaka T., Takagi, E., & Numata, S. (2021). How do childhood nature experiences and negative emotions towards 
nature influence preferences for outdoor activity among young adults?. Landscape and Urban Planning, 205, 103971. 
https://doi.org/10.1016/j.landurbplan.2020.103971 

van de Wetering, J., Leitjen, P., Spitzer, J., & Thomaes, S. (2022). Does environmental education benefit environmental outcomes in 
children and adolescents? A meta-analysis. Journal of Environmental Psychology, 81, 101782. 
https://doi.org/10.1016/j.jenvp.2022.101782 

Whitburn, J., Linklater, W. and Abrahamse, W. (2020), Meta-analysis of human connection to nature and proenvironmental behavior. 
Conservation Biology, 34(1), 180-193.  https://doi.org/10.1111/cobi.13381 

Williams-Siegfredsen, J. (2012). Understanding the Danish forest school approach: early years education in practice. Routledge 

Wood, C., & Smyth, N. (2019) The health impact of nature exposure and green exercise across the life course: A pilot study. 
International Journal of Environmental Health, 30(2), 226-235. https://doi.org/10.1080/09603123.2019.1593327 

http://dx.doi.org/10.14195/1647-8614_47-1_1
https://doi.org/10.1016/j.jenvp.2020.101389
https://doi.org/10.1080/00222216.2014.11950341
https://doi.org/10.5120/ijca2018918234
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1089/eco.2020.0033
https://repositorio.ufpb.br/jspui/handle/tede/6885
https://doi.org/10.1007/978-3-642-04898-2_616
https://doi.org/10.1186/s12889-015-2053-2
https://doi.org/10.1080/01621459.1968.10480932
https://ria.ua.pt/handle/10773/29473
https://doi.org/10.1080/14729679.2016.1140587
https://doi.org/10.1002/fee.1225
https://doi.org/10.1016/j.biocon.2016.09.020
https://doi.org/10.1016/j.landurbplan.2018.08.015
https://doi.org/10.1016/j.landurbplan.2020.103971
https://doi.org/10.1016/j.jenvp.2022.101782
https://doi.org/10.1111/cobi.13381
https://doi.org/10.1080/09603123.2019.1593327

	Parenting styles and the connection with nature: A look into a nature program

