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This study investigated the relationship between biophilia, pro-environmental behaviors, and connectedness to nature in Italian preschool children. A total of 196 children (ages 24–65 months) and their parents participated. Children’s biophilia and pro-environmental behaviors were assessed through a role-playing interview, while children connectedness to nature, experiences in the nature, and parents’ pro-environmental behaviors were measured through indirect measures (questionnaires). The interview scores revealed significant positive correlations with children’s connectedness to nature as well as nature exposure reported by parents even if not in every age group. Children’s nature connectedness also correlated with pro-environmental behaviors and marginally, with parents’ pro-environmental behaviors. The results showed that, as expected given the innate component of biophilia, biophilia scores were not significantly different across age groups, while older children engage in more pro-environmental behaviors than younger children, suggesting the significant role of education and socialization. These findings highlight the complexity of assessing preschool children’s biophilia and connectedness to nature, particularly when combining direct measures (child interviews) with indirect measures (parental reports) and underscores the need for further research to refine the conceptualization of these constructs and explore their developmental trajectories.
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Introduction

Following the work by Fromm (1973), and by Kellert and Wilson (1993) biophilia can be defined as the human natural tendency to be attracted to and focus upon life, including humanity and nature, and to emotionally affiliate with them. This tendency is genetically grounded in our evolution since Paleolithic and results in the development of a personality trait leading to the adoption of deliberated behaviors and responses when in contact with nature (Barbiero and Berto, 2021). The phylogenetic origin of biophilia rooting in late Pleistocene explains the preference for wilder natural environments (e.g., savannah) showed by people with higher affiliation with nature compared to people with lower affiliation with nature who would prefer more domestic natural environments. On the other hand, even if hereditary and manifest in young children’s behaviors and preferences, biophilia needs to be promoted by actual experiences with and in the nature (Barbiero and Berto, 2021).

A rich literature shows as the contact with nature presents benefits for human subjective well-being in adults (Hartig, 2004; Lafortezza et al., 2009; Hartig et al., 2011; Carrus et al., 2015b, 2017; Wassenberg et al., 2015), and a growing number of studies have shown the impact of the experience of restorative environments on children (e.g., Bagot et al., 2015; Carrus et al., 2015a; Collado and Staats, 2016; Pirchio et al., 2021). The qualities of life environments (e.g., rural vs. urban) may play a role in happiness and wellbeing of adults and children (Cerina and Fornara, 2011; Kabisch et al., 2017; Maricchiolo et al., 2020) through the action of environmental affordances and their interaction with the individuals’ behaviors, intentions and choices (Carrus et al., 2020).

Children in western post-industrialized countries living in urban areas spend most of their time indoor in their home environment, at school, and for leisure activity time (Marte et al., 2020; Pirchio et al., 2021). This limited access to nature in early years of life raises concerns for the child physical, cognitive, social, and ecological development (Louv, 2005) impoverishing the opportunities for children to benefit from the contact with nature for attention restoration (Kaplan and Berman, 2010; Johnson et al., 2019) and stress reduction (Carrus et al., 2015a).

In fact, contact with nature has been found to be linked with children’s wellbeing and cognitive performance, affective states, and social behavior (Carrus et al., 2015a; Federico, 2020; Harvey et al., 2020; Pirchio et al., 2021; Tarman et al., 2023).

Also, contact with nature may increase children’s biophilia and connectedness to nature which are important factors in the promotion of pro-environmental behaviors (Liefländer et al., 2013). Research has found how important are living environments designed to be as similar as possible to natural environments for psychological wellbeing (Berto et al., 2020). Also, a robust tradition of environmental education programs proposes to use experiences in nature to improve children’s connectedness to nature to produce an impact on their pro-environmental behavior (Otto and Pensini, 2017; Passafaro et al., 2010; Varela-Candamio et al., 2018).

Children’s connectedness to nature and pro-environmental behavior may also be importantly influenced by factors related to their parents, like general factors such as education level and family income, educational factors such as parenting style, and specific ecological factors such as nature experiences during their childhood, nature connectedness, and interest in nature (Wu et al., 2023) and the naturalness of the landscape in the place where they live (Barbiero and Berto, 2021; Stocco et al., 2023). However, studies in this area are mostly conducted using parents’ reports about their preschool child’s connectedness to nature and pro-environmental behaviors, and there are still a limited number of studies directly investigating this relationship by direct measures on children.

The aim of this study is to investigate the relationship of biophilia and pro-environmental behaviors measured in Italian preschool children with their connectedness to nature and their nature exposure reported by their parents, and with the parents’ pro-environmental behaviors. To this aim we adapted the Biophilia Interview (Rice and Torquati, 2013) that has been developed to measure the affiliation with nature of children aged 34–69 months living in California and Nebraska showing fairly high scores regardless of the naturalness of the preschool environment and of parents’ education and family income. The Biophilia Interview has been later adapted (with some changes in the materials and procedures) by Yilmaz (2017) and then used with Turkish children in relation with measures of social–emotional wellbeing, finding a relationship between self-control and biophilia (Tarman et al., 2023). The Biophilia Interview has also been adapted and used with 51 Swedish children between 3 and 5 years of age findings high scores consistent with teachers’ reports about children’s preferences and experiences with nature (Beery et al., 2024).



Method


Procedure

To gain access to preschools, the school principals were initially contacted and subsequently connected us with the educators. Once communication was established with the educators, informed consent forms were distributed to parents. After the signed consent forms were returned, the research activities began. Data collection took place in eight different preschools in a central region of Italy.

Appointments were scheduled with the educators, and on the agreed dates, interviews with the children were conducted in a quiet setting, separate from their classmates. The activity with children lasted about 10 min. The educators played a crucial role in facilitating communication with the children’s parents, as well as distributing and collecting the completed questionnaires.

The study was approved by the Ethics Committee of the Department of Dynamic and Clinic Psychology and Health Studies of Sapienza University of Rome (prot. num. 0000550), ensuring compliance with ethical research standards.



Participants

The study included a total of 196 children (80 females) and one of their parents. The children had a mean age of 55 months (SD = 11.75; range = 24–65). Most of the parental questionnaires were completed by mothers (n = 155), compared to fathers (n = 19). The parents had a mean age of 37.5 years (SD = 4.8). Some parents do not have returned the questionnaire despite consenting to participate, leading to the exclusion from the final analysis of 22 children. Therefore, final sample consisted of 174 dyads.



Measures


Biophilia

Children’s biophilia was assessed using a role-playing interview developed by Rice and Torquati (2013). This semi-structured interview utilized puppets to elicit responses from children, making the process engaging and age appropriate. To the original 11 items, 4 items were added to assess children’s pro-environmental behavior (e.g., “This boy (or girl, if the respondent was female) turns off the water while brushing their teeth”). The interview showed a good internal consistency (α = 0.76).



Connectedness to nature

To assess children’s connectedness with nature we used the Connectedness to nature index—parents of preschool children (CNI-PPC) by Sobko et al. (2018). The questionnaire consists in 16 items to captured children’s enjoyment of nature, empathy for nature, responsibility toward nature, and awareness of nature. Internal consistency was high (α = 0.92).



Parents’ pro-environmental behavior

We used the Italian General Ecological Behaviour Questionnaire (Kumawat and Pronello, 2021) to assess the pro-environmental behaviors of parents. The questionnaire consists of 26-item to assess the pro-environment behavior in everyday life. Cronbach’s alpha is 0.83.



Nature exposure

To assess children’s engagement with natural environments we asked frequency of visits to specific outdoor locations, excluding school-related activities. Parents were asked to recall how often their child visited four types of locations with natural elements during the last month: public parks, beaches, countryside natural areas, and mountain natural areas. The frequency was measured using a 5-point scale from “never” to “more than 3 times per week.”




Data analysis

To explore differences in the outcomes of interest across the sample, we divided the participants into three age groups based on the 33rd and 66th percentiles of the age distribution: younger children, middle-age, and older-age children. We then conducted separate one-way ANOVA tests for each interview outcome: total score, biophilia, and pro-environmental behaviors. The Shapiro–Wilk test indicated a statistically significant deviation from normality (p < 0.05). However, visual inspection of the Q-Q plot and histogram of residuals suggested that deviations were not extreme. Given our sample size, we proceeded with ANOVA, as mild violations of normality are generally acceptable as it has been shown that when Type I error occurs the F-test is still robust (Blanca et al., 2017). Levene’s test confirmed that the assumption of equal variances was met (p > 0.05), supporting the use of standard one-way ANOVA.

Finally, we conducted correlation analyses to examine relationships among key variables within each age group.




Results

Results revealed significant differences in the total interview score across the age categories F(2,166) = 5.404, p < 0.01. Post-hoc comparisons using the Tukey HSD test showed that older-age children scored significantly higher than middle-age (p = 0.02) and younger children (p = 0.01) (Figure 1). A separate ANOVA indicated a significant effect of age in biophilia, F(2, 165) = 3.37, p < 0.05. However, post-hoc tests revealed no statistically significant differences among the groups. The results for pro-environmental behaviors showed significant group differences, F(2, 165) = 5.13, p < 0.01. Subsequent pairwise comparisons revealed that older-aged children engaged in significantly more pro-environmental behaviors than younger children (p = 0.00).
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FIGURE 1
 Bar graphs showing one-way ANOVA analysis. Bars represent mean scores, and error bars indicate standard errors (SE). Significant pairwise differences based on Tukey HSD post-hoc tests are marked with *p < 0.05 and **p < 0.01.


No differences were found based on children’s gender (F(1,172) = 0.07, p = 0.79) nor between schools (F(1, 184) = 0.95, p = 0.47).

Considering the ANOVA results, we examined the correlations among variables for the three different age groups of children. For younger children (Table 1), the total score of the interview demonstrated significant positive correlations with their connectedness with nature as valuated by their parents (r = 0.29, p < 0.05). Children’s nature connectedness was also correlated with biophilia (r = 0.26, p < 0.05), nature exposure (r = 0.30, p < 0.05) and marginally with parents’ pro-environmental behaviors (r = 0.26, p = 0.06).



TABLE 1 Correlations among variables for younger children.
[image: Table1]

For middle-age children (Table 2) and older children (Table 3), the correlations between the interview and the other variables are not statistically significant. Parents’ pro-environmental behavior correlates significantly with children’s connectedness with nature in middle-age children (r = 0.53, p < 0.001) and older children (r = 0.27, p < 0.05).



TABLE 2 Correlations among variables for middle age children.
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TABLE 3 Correlations among variables for old-age children.
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Lastly, there is a significant correlation between children’s connectedness with nature and nature exposure in older age children (r = 0.32, p < 0.01).



Discussion

These preliminary findings provide insights into preschool children’s biophilia and pro-environmental behaviors, as well as the role of age, nature exposure, connectedness to nature, and parents’ pro-environmental behaviors. The results, gained through a direct interview to the children and a questionnaire to parents offer an opportunity for some methodological reflections.

We found that biophilia scores do not significantly change across the three age groups, consistent with the idea that biophilia is an innate trait grounded in our species’ biology (Fromm, 1973; Wilson, 1993; Barbiero and Berto, 2021). On the contrary, the scores related to pro-environmental behaviors change across age groups, indicating that older children engage in significantly more pro-environmental behaviors than younger children. This variation in pro-environmental behavior scores across age groups underscores the role of education and socialization in fostering ecological habits. Older children demonstrating significantly more pro-environmental behaviors than younger children suggest that these behaviors might be the effect of education on how to adopt pro-environmental behaviors that the children receive in the family and at preschool. Studies have shown that environmental education and parental modeling play pivotal roles in developing sustainable behaviors in children (e.g., Collado et al., 2017). For instance, during the preschool years, children are often exposed to activities and curricula that emphasize recycling, conservation, and respect for nature, which could account for the progressive increase in pro-environmental behavior with age. Furthermore, the family environment serves as a critical context for nurturing pro-environmental behaviors. Research indicates that parental attitudes and practices regarding environmental responsibility significantly shape children’s behavior (Giancola et al., 2024). Features of the cognitive development of the children involved in the study could also explain these results. In fact, the adoption of pro-environmental behaviors can be linked to the children’s moral and social development and to a series of internal factors such as knowledge, intentions, and attitudes (Liu and Green, 2024). Very young children may have a limited knowledge of the systemic nature of the human - nature relationship to support their environmental moral reasoning and pro-environmental behaviors. Even if signs of an ecological awareness can be found even in young children, the developmental pattern of environmental moral reasoning is still unclear (Krettenauer, 2017). The younger children in our study may still have an egocentric perspective leading to a weaker tendency to protect the environment through specific behaviors.

The findings regarding the relationship between children’s biophilia and pro-environmental behaviors as measured through the interview, and the other variables assessed via parental reports present a mixed and more complex picture. Only for children in the youngest group of age biophilia scores are associated with their nature connectedness and nature exposure aligning with existing literature (Ahmetoglu, 2017; Mockovcáková and Barrable, 2024). For the middle-aged and older-age groups, significant correlations are found exclusively among variables assessed through parents’ reports, namely children’s connectedness to nature, parents’ pro-environmental behaviors, and exposure to nature. This last result is consistent with the literature showing that living in a place with high naturalness is linked to higher levels of connectedness to nature in school aged children (Barbiero and Berto, 2021; Stocco et al., 2023).

These two sets of findings seem to give reason to raise some reflections about the use of direct and indirect measure of children’s characteristics. In studying young children’s development and behavior the use of indirect measure gives the opportunity of collecting data on variables that would be too difficult and resource-consuming to collect directly from the children. Some examples of this are the evaluation of language competence or of executive functions during infancy and preschool age, where the use of parental reports provide the possibility of collecting reliable and valid data in a parsimonious way without requiring hours and hours of observation or to involve the child in challenging tasks (Garro, 2016). If in the case of early language competence evaluation there are checklists able to identify typical and atypical patterns of language development in children with good reliability and validity (e.g., the Italian version of MacArthur-Bates Communicative Development Inventory (MB-CDI), Caselli et al., 2015), on the other hand, the evaluation of children’s executive functions with direct or indirect tools seem to give different results (Willoughby and Hudson, 2021), probably because they measure different processes; furthermore, different witnesses (e.g., parents or teachers) of child’s executive functions may give different evaluations probably linked to the context-specific nature of the executive function skills (Wallisch et al., 2018; Spataro et al., 2024).

To our knowledge no specific research has been done to investigate the relationship between direct and indirect measures of biophilia and connectedness to nature. Our preliminary findings suggest that incorporating both types of measurements may provide a more comprehensive understanding of these constructs in preschool children. However, further research is needed to validate this approach and explore the interplay between these measurement methods. In fact, the lack of association between biophilia scores derived from children’s interview and connectedness to nature as reported by parents may stem from several factors. One possibility could be the differences in the item structure of the two instruments or in the core definition of the two factors. Alternatively, this discrepancy could reflect differing perspectives on the child’s behavior, with children and parents interpreting and reporting behaviors in distinct ways.

In the first case a reflection on the conceptual meaning of biophilia and of connectedness to nature in children will be necessary, to critically examine and refine the theoretical definitions of these constructs as they apply to children. On the other hand, if the issue arises from different viewpoints, future research should focus on exploring the implication of the two types of measures in relation to other factors and variables, such as experiences in nature, pro-environmental behavior, and related constructs.



Conclusion

The findings, while preliminary, highlight the complexity of assessing biophilia, connectedness to nature and pro-environmental behaviors in preschool-aged children, particularly when combining direct (child interviews) and indirect (parental reports) measures. Each method offers unique contributions, with direct measures capturing children’s self-perceptions and indirect measures reflecting external observations and surely need more research to understand the intricated relationships between these constructs. However, these insights have valuable implications for designing interventions and educational programs aimed at fostering biophilia and pro-environmental behaviors starting from preschool.

Some limitations must be acknowledged. First, parental reports may be subject to bias due to subjective perceptions or social desirability. Second, as a preliminary study, the sample size and demographic characteristics limit the generalizability of the findings, although this was not the study’s aim. Third, differences in the structure and focus of the measurement instruments may have influenced the results. Finally, the cross-sectional design prevents to draw causal inferences, highlighting the need for longitudinal and experimental research to build on these findings.

Future studies should refine the conceptualization of biophilia and connectedness to nature in children, exploring their developmental trajectories and relationships over time. Research should also explore how these measures interact with other variables to offer a more comprehensive understanding of the factors influencing children’s environmental attitudes and behaviors.
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