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Introduction

The public is increasingly aware of today’s environmental problems and 
the ecological consequences of human activities. In order to address these 
problems, we must try to better understand human behavior and to examine 
actions in support of ecological sustainability, and other pro-environmental 
behavior (Schultz & Kaiser, 2012). It is necessary to gain more insights into 
how individuals become nature conservationists or at least what makes them 
interested in nature and take good care of it. It is very important to explore 
what types of experiences lead people to pro-environmental behavior. Sev-
eral research studies of adult pro-environmental behavior have been done 
(Bamberg & Möser, 2007; Gifford & Nilsson, 2014) and several models of the 
causes of pro-environmental behavior have been proposed (Ajzen, 1985; 
1991; Hines et al., 1987; Hungerford & Volk, 1990; Schwartz, 1977; Stern et 
al., 1999) in an attempt to clarify why people do what they do and what facts 
and instruments can support best practice. People are affected by a series 
of influences over time; their behavior evolves continually, and influences 
in childhood can be essential for their future pro-environmental behavior.

One of the possible factors of influence seems to be interaction with 
nature. The idea that experiences acquired in childhood can have a funda-
mental effect on children’s behavior and can last into adulthood has been 
often discussed in environmental education as well as in other fields (Cheng 
& Monroe, 2012; Lamanauskas & Vilkonis, 2005; Mayer & Frantz, 2004; Mül-
ler et al., 2009; Wells & Lekies, 2006). Can one’s childhood interaction with 
nature direct one’s behavior to act respectfully and responsibly toward the 
environment? What are the key moments that cause this pro-environmental 
direction?

Although people are part of nature, we usually think of nature as an en-
vironment without an obvious human impact, an environment that includes 
all the biomes and landscapes, all the living and non-living elements like 
water, stones, etc. Clayton and Opotow (2003) have used the term nature or 
natural environment for an environment where there is a minimal or not an 
obvious human impact on the living creatures of that environment (trees and 
animals) and also on the non-living parts of nature (like seashores). Further, 
the term natural environment has been broadly defined to “include any kind 
of environment, place or setting where vegetation and other natural elements 
(such as water) are dominantly present” (Steg et al., 2012, p. 50).
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Nature as it is used in the present research refers to the first meaning of Castree´s concept of external nature 
– “the non-human world, especially those parts barely affected by humans” (Castree, 2013, p. 9-10). Castree also 
pointed out the social context, that nature “is not really “over there”, it is just that we think it is” (p. 12). It is possible 
to differentiate degrees of naturalness and thus distinguish an “antropogenic” nature from a variously “untouched” 
nature, bearing in mind that the border line is not obvious and that it is influenced by human socio-cultural percep-
tion. In this way the research included experiences taking place not just in “untouched” but also in semi-natural 
environments. A child who is in interaction with nature is experiencing a direct physical interaction with nature or 
with one of its parts. The child can play freely in a backyard, a nearby forest, a meadow, near a river, in a park. As 
Kellert wrote, even if these places have been influenced by human activity, the important characteristic is that they 
contain areas and creatures independent of human intervention and control (Kellert, 2002, p.118-119).

Many research studies have explored the connection between children and nature, trying to identify the mo-
ments when the transformative life experiences that then influence one’s behavior in one’s future adult life take 
place. These research studies usually differ in their methodology, research questions and operationalization, and 
research sample, as well as in their research approach in general. The purpose and the main contribution of the 
review of the existing research that follows is to sort these various research studies into a comprehensive overview 
of the correlation between interaction with nature in childhood and pro-environmental behavior in adulthood.

Significant Life Experiences

Early research studies based on Significant Life Experiences (SLE) retrospectively explored whether children 
who have had important experiences with nature tend to acquire environmental concern and take environmental 
action (Corcoran, 1999; Furihata et al., 2007; Hsu, 2009; Palmer et al., 1998a; 1998b, 1999; Sivek, 2002; Sward, 1999; 
Taner, 1980; Wells & Lekies, 2006). These were mostly qualitative research studies and they focused on environmental 
educators or conservationists. Based on the respondents’ memories, the time spent outdoors in childhood (alone 
or with parents, teachers or other adults) was reported as a significant influence for individuals (Corcoran, 1999; 
Chawla, 1999; Furihata et al., 2007; Hsu, 2009; Palmer et al., 1998a; 1998b, 1999; Sivek, 2002; Sward, 1999; Taner, 
1980). The other important significant experiences included being a witness to the destruction of a nearby natural 
habitat and being influenced by the media and books (Corcoran, 1999; Chawla, 1999; Ewert et al., 2005; Furihata 
et al., 2007; Palmer et al., 1999; Sivek, 2002; Sward, 1999).

A lot of critical comments have been brought up about the methodology of the SLE approach (Dillon et 
al., 1999; Gough, A., 1999; Gough, N., 1999; Gough, S., 1999; Payne, 1999), but these research studies represent 
an important line of the research on the effect of one’s connection with nature. On the one hand, the research 
studies have shown that childhood experiences with nature may affect adult pro-environmental behavior. On the 
other hand, the focus on individuals’ personal reminiscences has limited the potential for the generalization of the 
findings, even when the respondents were engaged in environmental careers or when they were environmental 
activists. SLE are perceived as a methodological approach opening the nature experiences research, but nowadays 
the correlation analysis is more appropriate and used methodology in research studies.

Correlation and Comparative Research Studies

A later research approach employed in this field has consisted mostly of quantitative correlation or com-
parative research studies of a direct and indirect connection between interaction with nature in childhood and 
pro-environmental behavior in adulthood. One research explored the experiences that adults who acted pro-
environmentally had interaction with nature before the age of twenty (Finger, 1994). It identified having an expe-
rience with an environmental catastrophe and interaction with nature as two of the most frequently mentioned 
influences. Wells and Lekies (2006) identified the time spent participating in outdoor activities before the age of 
eleven as the most significant predictor of pro-environmental behavior. Similarly, a German research concluded 
that positive experiences with nature strengthen environmental action (Bögeholz, 2006).

A direct connection was suggested in several research studies (Bögeholz, 2006; Duerden & Witt, 2010; Finger, 
1994; Wells & Lekies, 2006). They concluded that experience with nature in the past influences present interaction 
with nature, but it has no effect on pro-environmental behavior. There were other research studies that did not 
confirm a direct connection, but they demonstrated a particular indirect mediated connection between interac-
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tion with nature and pro-environmental behavior or willingness to protect the environment (Cheng & Monroe, 
2012; Kals et al., 1999; Nisbet et al., 2009; Tugurian, 2014; Zhang et al., 2014). Even though the researchers reached 
similar conclusions in general, they used various mediator variables (mostly affective and cognitive ones), and their 
research methods of the predictors that lead to protecting nature were also diverse. 

Research Studies of a Mediated Connection

Several research studies have proposed that affective factors are the most important predictors of pro-environ-
mental behavior (Kals et al., 1999; Mayer & Frantz, 2004; Otto & Pensini, 2017). Kals et al. (1999) explored Emotional 
Affinity toward Nature (EAN) as an affective predictor of pro-environmental behavior in contrast to a cognitive 
interest in nature. They assumed that time spent in nature, especially in childhood, can cause an emotional bond 
with nature that subsequently acts as motivation for nature conservation. The results showed that one’s emotional 
affinity toward nature, interest in nature, and indignation about insufficient nature protection explained 47% of the 
variance in one’s willingness to engage in pro-environmental behavior. EAN as a predictor of pro-environmental 
behavior was confirmed also by the Müller et al. (2009) research. Affinity toward nature has been studied as several 
slightly different variables. Mayer and Frantz (2004) used The Connectedness to Nature Scale to measure individuals’ 
trait levels of feeling emotionally connected to the natural world. Similarly, other researchers used various other 
kinds of scales to measure one’s sense of connection with the natural environment: Connectivity to Nature (Dutcher 
et al., 2007), nature relatedness measured by The Nature Relatedness Scale (Nisbet et al., 2009), Connection to Nature 
(Cheng & Monroe, 2012), Inclusion with Nature (Schultz et al., 2004), Interconnectedness (Davis et al., 2009) and The 
Disposition to Connect to Nature Scale (Brügger et al., 2011; Otto & Pensini, 2017). The last one seems better suited 
for research with children because it only minimally relies on self-reflection.

Some researchers have been interested in cognitive factors. They suppose that one’s beliefs regarding certain 
facts are important for one’s later commitments. According to Stern’s value-belief-norm theory, a direct predictor 
for environmental responsibility is one’s awareness of the consequences for valued objects that can be negative for 
the environment (Stern, 2000). Environmental Concern (Dutcher et al., 2007) and Awareness of Risks to Nature (Müller 
et al. 2009) are other possibilities used as variables for cognitive mediators of pro-environmental behavior. Both 
studies also qualified them as predictors, although to a lesser degree. According to Larson et al. (2001) and Rosa 
et al. (2018), greater interaction with nature during childhood is associated with greater interaction with nature in 
adulthood, which is positively associated with pro-environmental behavior.

In summary, the above overview of the research available to date showed that people’s connection with nature 
and nature’s importance in one’s life can play a role in pro-environmental behavior. The research studies conducted 
to date have been aimed at specific aspects of the connection. There are research studies of a direct connection 
between interaction with nature and pro-environmental behavior or willingness to engage in pro-environmental 
behavior (Bögeholz, 2006; Duerden & Witt, 2010; Finger, 1994; Wells & Lekies, 2006) or research studies of the im-
portance of affective mediation (Dutcher et al., 2007; Finger, 1994; Kals et al., 1999; Mayer & Frantz, 2004; Nisbet 
et al., 2009; Wells & Lekies, 2006) and cognitive mediation (Müller et al., 2009). Comprehensive research studies 
comparing the direct and indirect connections have been conducted only rarely (Müller et al., 2009; Otto & Pensini, 
2017). Despite some conceptual differences, these research studies have shown that one’s connection with nature 
varies among individuals and can be considered a relatively constant trait. Most of the research studies concerned 
with affective connectedness have confirmed that one’s connection with nature is based on affective experiences 
rather than on cognitive appraisals only (Kals & Müller, 2012). The limitation of these research studies is that they 
have used different variables and different measuring tools. They have mainly focused on one type of influence, 
they have not compared several types together. This research brought a comparison of three mediators which are 
discussed below.

Research Aim and Research Questions

The aim of this research was to explore the connection between one’s experiences in nature as well as the 
amount of time spent in nature as a child and one’s pro-environmental behavior as an adult. The above review 
of existing research has indicated that one’s experiences in nature may lead to pro-environmental behavior. 
Therefore, identifying the connection in more detail can be useful in further research as well as in the practice of 
environmental protection.
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The present research attempted to answer three research questions. Firstly, is there a correlation between 
interaction with nature in childhood and pro-environmental behavior in adulthood, and what is the strength of 
this correlation? Secondly, is the connection between interaction with nature and pro-environmental behavior 
mediated by a predictor? And thirdly, what is the strength of the mediated influence? 

Research Methodology 

General Background

The research was designed as an exploratory quantitative research, with the data gathered by a questionnaire. 
There were three predictors of the connection between interaction with nature in childhood and pro-environmental 
behavior in adulthood: Interaction with Nature in Adulthood, the Cognitive Mediator, and the Affective Mediator (see 
Figure 1). Interaction with Nature in Childhood was measured retrospectively by the activities that the respondents 
experienced in childhood. Recalling previous behavior and expressing rather concrete personal preferences did 
not require any connection with nature-related self-reflection. In other words, behavioral self-reports and specific 
evaluative statements concerning nature were easy to answer because they primarily rest on recollection; as such, 
they were probably not particularly vulnerable to response biases (Brügger et al., 2011). Pro-environmental Behavior 
and the Affective Mediator and the Cognitive Mediator measured the respondents’ present behavior.

Figure 1
Explanatory design

Participants

The respondents in the sample (N = 370, female = 255, male = 115) were adults who were not interested in 
nature conservation, they did not study or work in this field. The respondents were chosen from the Moravian part 
of the Czech Republic and randomly selected online by the snow-ball method (Fricker, 2008). The first respondents 
were asked to recruit more informants with the same characteristics as mentioned above. Virtual snowball sampling 
was used as a cost-effective alternative to a representative random sampling while recognizing all the limitations 
of this type of sampling (Johnson, 2014). The sample size was determined using the rule suggested by Hair et al. 
(2014). They recommended that sample size should be equal or greater than 5 observations per variable (Hair et 
al., 2014). The questionnaire for this research has 54 items, so the number of respondents needed to exceed 270.

The questionnaire was self-completed by the respondents. The age ranged from 19 to 66, the mean age was 
28.85. Of this sample, 261 had attained a college degree and 96 had completed a post-graduate degree. The size 
of the towns in which the respondents grew up was distributed equally from rural areas to large cities. The relevant 
APA ethical, legal, and professional standards in publishing were followed (APA, 2019).
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Instrument and Procedures

All of the participants received an identical, online, five-part questionnaire and instructions how to fill it in. 
They anonymously supplied their basic sociodemographic information, including age, gender, education level, the 
size of the town in which they grew up, and whether their college education was related to nature conservation. 
In addition, all of the participants completed the following scales (see Table 1). As recommended by Šorgo (2017), 
for the questionnaire see the Appendix A. 

Table 1
Scales used in the questionnaire

Measured variable Scale Items (N) Researcher(s) Reliability

Interaction with Nature in Childhood
Long-Term Childhood Experiences 10

Inventory of Childhood Experiences 30 Krajhanzl & Vostradovska 
(2005); Zhang et al. (2014)

α = .88;  
α = .71

Pro-environmental Behavior General Ecological Behavior scale 
(GEB) 20 Kaiser (1998), Kaiser & Wilson 

(2000, 2004) α = .72-.88

Interaction with Nature in Adulthood Interaction with Nature in Adulthood 4

Affective Mediator Disposition to Connect with Nature 40 Brügger, Kaiser, & Rozcen 
(2011) α = .89

Cognitive Mediator
Environmental Concern 5 Dutcher et al. (2007) α = .77

Awareness of Risks to Nature 9 Müller, Kals, & Pansa (2009) α = .76

Interaction with Nature in Childhood was measured retrospectively by the activities that the respondents 
experienced in nature in childhood. Having just one experience or spending time in nature repeatedly may have 
a different effect. Therefore, Interaction with Nature in Childhood was divided into two parts: One-Time Childhood 
Experiences and Long-Term Childhood Experiences. Pilot testing of both scales was done to validate the compre-
hension and meaning of the items (N = 12). The basic criteria for the selection of the items were the factuality and 
measurability of the nature experiences remembered from childhood. The respondents only determined if they 
had had the experience or not, without any deep reflection on how important this experience was for their future 
behavior. 

Long-Term Childhood Experiences were measured by 10 items; the respondents reported how many years 
they had practiced a particular activity in nature. There were activities like: “We had a garden near the house or 
in community gardens;” or: “We spent one weekend a month at a country cottage.” These activities are typical in 
the Czech context and there is a strong probability of more frequent and more intense interaction with nature. 
The range was supplemented by the years spent by doing these types of activities. The reliability of the measured 
Long-Term Childhood Experiences was rather low, α = .59; therefore, exploratory factor analysis was conducted to 
extract different factors. Two major factors were identified: Rural Nature Experiences (four items) and Leisure-Time 
Nature Experiences (three items; see Appendix A). Rural Nature Experiences explained 24 % of the variance in the 
scores, whereas Leisure-Time Nature Experiences explained 18 % of the variance. Finally, the Long-Term Childhood 
Experiences variable was substituted by two other variables: Children’s Rural Nature Experiences (α = .64) and 
Children’s Leisure-Time Nature Experiences (α = .61). 

One-time Childhood Experiences were assessed with an abbreviated version of the 69-item Inventory of Child-
hood Experiences (Krajhanzl & Vostradovska, 2005). 26 items from the original Inventory were used, supplemented 
by 3 items connected with interaction with nature from Zhang et al. (2014) and one new item (see Appendix A). The 
abbreviated scale contained the items with high internal consistency and, simultaneously, the items mentioned 
by all of the respondents in the pilot testing were excluded. The respondents reported whether they had gained 
the experience before or after they were 18 years old or never. The reliability of the Inventory of Childhood Experi-
ences scale used was α = .82.

Pro-environmental Behavior was measured by the General Ecological Behavior (GEB) scale, a well-known and 
often-used instrument based on Campbell’s paradigm, providing comprehensive data for the present research 
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(Kaiser, 1998; Kaiser et al., 2010; Kaiser & Wilson, 2000; 2004). According to Campbell (1963, p. 160), any performed 
behavior involves costs (personal effort and resources) that constitute the difficulty level of the behavior (Kaiser 
et al., 2010, p. 3). The fewer the costs that the behavior has, the more likely a person is to carry it out. The levels 
of behavior difficulty are approximated by the number of people who behave in a certain way (Kaiser & Wilson, 
2000, p. 954). Thus, the more demanding the behavior that a person engages in, the more pro-environmentally 
this person generally behaves. 

The 50-item GEB scale was translated and adapted to Czech conditions in the same way as in Urban’s (2015) 
research, and then a shortened version of 20 items was used. In terms of the normal distribution of the items’ dif-
ficulty levels, the same number of items was selected from each decile. The second condition was the inclusion of 
all the six behavior domains. The scale was shortened because of the overall length of the questionnaire. A yes/
no format was used for the 10 items of behaviors related to waste disposal, and for the other 10 items, a 5-point 
polytomous response format was used. The answers “I don’t know” as a response option were coded as missing 
values. The reliability of the GEB scale was Cronbach’s alpha = .66.

Three mediators were tested: Interaction with Nature in Adulthood, a Cognitive Mediator, and an Affective 
Mediator. Interaction with Nature in Adulthood was measured by the amount of time spent in nature last week 
and last month. The aim was to measure the frequency and the time that the respondents spent in nature as a 
possible motivator toward pro-environmental behavior. 

The Affective Mediator was measured by the Disposition to Connect with Nature scale (Brügger et al., 2011). It 
is an attitude measurement assessing people’s connection with nature that only minimally relies on self-reflection 
(Brügger et al., 2011, p. 332). An alternative approach is grounded in Campbell’s paradigm (Kaiser et al., 2010). 
Brügger et al. (2011, p. 325) proposed that Campbell’s paradigm requires the presupposition that the extent of a 
person’s overall connection with nature can be indirectly derived from an inspection of both (a) reports of past 
activities that provide a bonding with nature and (b) responses to evaluative statements that reflect one’s view of 
nature. The higher the appreciation in the evaluative statements and the more of the reported bonding activities, 
the more obvious a person’s connection with nature is expected to be. A participant’s Disposition to Connect with 
Nature was measured by 40 items with two different response formats: for 17 items, a 3-point frequency scale from 
1 (never) to 3 (often) was used, and for 23 items, a dichotomous yes/no format was used.

The Cognitive Mediators that were measured were Environmental Concern and Awareness of Risks to Nature. 
For measuring Environmental Concern, a scale from Ellis and Thompson (1997) as cited by Dutcher et al. (2007) 
was used. Five items were scored using a 5-point Likert scale (1 = strongly disagree and 5 = strongly agree), and 
the second and fourth items were reverse-coded (see Appendix A). The reliability of the original scale was alpha = 
.77, and the reliability of this measurement was alpha = .86. Awareness of Risks to Nature was measured by a scale 
used in Müller et al. (2009). Nine items were used to measure Awareness of Risks to Nature on a 5-point Likert scale, 
where 1 = strongly disagree and 5 = strongly agree (see Appendix A). Six out of the nine items were negatively 
formulated. The responses to these items were reversed in coding. The reliability of the Disposition to Connect 
with Nature scale as an Affective Mediator was α = .90 and the reliability of the Cognitive Mediator was α = .86.

Data Analysis
	
Missing data were excluded, and Spearman Rank-order correlation analysis for the main variables was con-

ducted at the significance level of p < .05. Due to using Bonferroni correction, the significance level for mediation 
analysis was set to p < .017. For mediator analysis, the parallel mediator analysis (Hayes, 2018) was used because 
of the weak correlations among the mediators. The data were analyzed with the Statistical Package for the Social 
Sciences (SPSS) Version 22.0 with Process 3.2 macro and R 3.2.2 software and with the Statistica data analysis 
software system, version 13.

Research Results 
 
The results described below present the general findings regarding the explanation of the connection between 

interaction with nature and pro-environmental behavior.
In order to find out what the correlations between these variables were like, the first step was to use bivari-

ate correlation (for correlation matrix, see Table 2). The Inventory of Childhood Experiences correlated with all the 
variables except the Cognitive Mediator. GEB related significantly to almost all of the dependent variables. The 
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correlations significantly rose mutually between mediators, r = .42, p < .0001 between the Cognitive and Affective 
Mediators, r = .35, p < .0001 between the Affective Mediator and Interaction with Nature in Adulthood.

Table 2
Inter-correlations for the main variables (N = 325-370)

Scale 1 2 3 4 5 6 7

1. GEB - .17** -.02 .02 .31** .38** .32**

2. Inventory of Childhood Experiences - .23** .31** .29** .31** .04

3. Rural Nature Experiences - -.01 .03 .22** .11**

4. Leisure-Time Nature Experiences - .19** .16** .03

5. Interaction with Nature in Adulthood - .35** .11*

6. Affective Mediator - .42**

7. Cognitive Mediator -

** p <.01, * p <.05

As the second step, a parallel mediator analysis with three mediators (Interaction with Nature in Adulthood, 
Affective Mediator, Cognitive Mediator) was conducted for each of the observed types of Interaction with Nature in 
Childhood (the Inventory of Childhood Experiences, Rural Nature Experiences, and Leisure-Time Nature Experiences).

The Inventory of Childhood Experiences had no significant direct effect on environmental behavior (p = .08), 
but there was a significant indirect effect with full mediation of the Affective Mediator (Figure 2). The other two 
mediators did not mediate GEB significantly.

Figure 2 
Model of the effect of the Inventory of childhood experiences on GEB with three mediators (regression coefficients in bold are 
significant on level p <.017)

Rural Nature Experiences did not have a significant effect on Pro-environmental Behavior while the effect was 
significantly indirectly mediated by the Affective Mediator. Interaction with Nature in Adulthood and the Cogni-
tive Mediator did not mediate GEB significantly. Therefore, in this model (Figure 3), there was a full mediation by 
the Affective Mediator.
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Figure 3 
Model of the effect of Rural nature experiences on GEB with three mediators (regression coefficients in bold are significant on 
level p <.017)

Leisure-Time Nature Experiences had no significant direct effect on environmental behavior (p = .28). In the 
model (Figure 4), the indirect effect was fully mediated by the Affective Mediator while the other two mediators 
did not mediate environmental behavior significantly.

Figure 4 
Model of the effect of Leisure Time Nature Experiences on GEB with three mediators (regression coefficients in bold are significant 
on level p <.017)

Discussion

Direct Connection between Interaction with Nature and Pro-Environmental Behavior

A direct connection between the Inventory of Childhood Experiences and General Ecological Behavior (GEB) 
was confirmed by bivariate correlation. Similar conclusions were also presented in Bögeholz (2006), Finger (1994), 
and Wells and Lekies (2006). But this direct connection was not identified by parallel mediator analysis. It was 
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identified just a negative connection between Rural Nature Experiences and GEB. This is in opposition to the belief 
that positive emotions connected with nature and pro-environmental behavior are based on recurring interaction 
with nature as claimed in the Hinds and Sparks research (2008). It could mean that a childhood spent in a rural 
area is not a predictor of pro-environmental behavior on its own and the participation of other factors is essential.

Indirect Connection between Interaction with Nature and Pro-Environmental Behavior

Parallel mediator analysis confirmed an indirect connection between the Inventory of Childhood Experi-
ences and General Ecological Behavior through the Affective Mediator. A similar mediation effect of the Affective 
Mediator was also recorded in the case of Rural Nature Experiences and Leisure-Time Nature Experiences. This 
result agrees with research studies that tested some of the affective types of (Bailey, 2014; Dutcher et al., 2007; 
Cheng & Monroe, 2012; Hinds & Sparks, 2008; Kals et al., 1999; Nisbet et al., 2009; Tugurian, 2014). A similar survey 
was presented by Montada et al. (2007). They showed that the psychological impact of emotions is a predictor of 
long-term conservation action, even though it could be changeable in the short term. The time spent in nature as 
a child can lead to an affective connection with nature, which is a strong mediator of pro-environmental behavior 
Müller et al. (2009) (p. 65). Also, in environmental education research, affective connectedness to nature seems to 
be a premise for engagement in pro-environmental behavior (Frantz & Mayer, 2014; Kossack & Bogner, 2012; Roczen 
et al., 2014). If the affective connectedness to nature as the degree of the closeness between a person and nature 
is considered, like other connections, it can be preserved or improved by interaction and nature experiences (Kals 
& Maes, 2002; Otto & Pensini, 2017).

The mediation effect of the Cognitive Mediator was not registered. According to Stern (2000), Awareness of 
Risks to Nature is a crucial variable for the development of conservation action regarding the environment. As a 
mediator of pro-environmental behavior in this research, Awareness of Adverse Consequences for Nature and 
Environmental Concern as Cognitive Mediators have a negligible effect. The other possibility is to measure envi-
ronmental knowledge as an alternative Cognitive Mediator like Duerden and Witt (2010) did. Further, Otto and 
Pensini (2017) examined environmental knowledge and its effect on ecological behavior. They proved the effect, 
but they emphasized that the effect of affective connectedness to nature on ecological behavior is considerably 
stronger (Otto & Pensini, 2017).

Only the amount and frequency of interaction with nature correlated with GEB and with two variables that 
described childhood experiences (the Inventory of Childhood Experiences, and Leisure-Time Nature Experiences). 
The mediation effect was not proved. How much time a young or adult person spends in nature may contribute 
to positive feelings and an affective connection toward nature (Müller et al., 2009), which can be confirmed by 
the correlation between these variables. However, even when nature is valued as part of ourselves, there is a 
willingness to protect it (Pensini et al., 2016). Positive emotional experiences with nature are fundamental for the 
development of the connection to nature especially in childhood if these experiences are linked with significant 
others (Duerden Witt, 2010; Müller et al., 2009).

This finding can be used to support various environmental education programs. Regarding a particular envi-
ronmental education topic, it is less important whether it fits the children’s age than whether it is passed on with 
positive emotional bonding, creating a positive affective connection between the children and nature that can 
develop into their pro-environmental behavior. Since an affective connection to nature can be cultivated through 
interaction with nature (Mayer & Frantz, 2009; Pensini et al., 2016), longer-lasting or more frequent nature-based 
environmental education programs will have a stronger impact on pro-environmental behavior than shorter or less 
frequent ones (Chawla & Cushing, 2007; Otto & Pensini, 2017). Furthermore, repeated visits to natural areas (Schultz 
& Tabanico, 2007), as much natural environment as possible (Mayer & Frantz, 2009), nature close to home (Cheng & 
Monroe, 2012) as well as children’s close assisted interaction with nature during which the children feel entertained 
and relatively safe (Clayton & Myers, 2009, p. 134) are all positively related to the affective connection to nature.

Limitations

The research was framed as a retrospective research in spite of the limitations inherent in these kinds of 
research studies. There has been some debate about the positives and the negatives of retrospective research 
studies. Some researchers have observed that retrospective research studies artificially inflate treatment effects 
(Taylor et al., 2009). In contrast, Hawkins (2009) argued that the researchers of traditional direct research studies 
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did not acknowledge the biases of traditional research studies – social desirability and situational determinants 
– that may also inflate test scores.

The respondents reported their actual pro-environmental behavior and recalled their experiences regarding 
interaction with nature when they were children. The retrospective approach could be restricting because the re-
spondents had to remember knowledge and experiences they had in the past instead of their present dispositions 
(Duerden & Witt, 2010, p. 391). It would be difficult for the respondents to identify the exact period when they had the 
experience and what it was like, but it is sufficient that they knew for sure that they had had this actual experience.

The self-reported answers of the respondents were minimalized by selecting appropriate measurement scales. 
Instead of the Significant Life Experiences (Sward, 1999), the respondents named their childhood experiences 
without any evaluation of their importance. Issues like social desirability and the consistency motive remained, 
and they could have caused a bias of increased correlations between the variables (Podsakoff et al., 2003).

The research used a non-representative sample for the research because the aim was to measure a general 
connection between the variables. A virtual snowball sampling method was used for data collection. The conve-
nience sample of the respondents obtained by this method does not allow for the results to be generalized to 
the whole population because of the sampling bias. Despite the impossibility of generalization, the analyses have 
been carried out “because the sample can provide useful information for answering questions and hypotheses.” 
(Creswell, 2012, p. 146). 

As another limitation, other causal connections are possible. The reported amount of time spent in nature 
could have been misreported due to emotional distortions. Positive emotions toward nature might cause people 
to think that they had spent more time in nature as children than they really had (Kals et al., 1999, p. 196). An al-
ternative explanation for the results can be that connection to nature can motivate interaction with nature (Soga 
& Gaston, 2016).

The methodological limitations include the questionable reliability of the Long-Term Experiences scale 
(mentioned above). 

Further Research

The most suitable experimental approach for minimalizing self-reported bias and retrospective recalling ap-
pears to be a longitudinal research. It is valuable for the continual observation of the phenomenon, but it is also 
time-consuming. Both longitudinal research and retrospective research have their advantages and disadvantages.

The correlation between one’s interaction with nature in childhood and one’s pro-environmental behavior in 
adulthood should be explored in different cultural and natural conditions that can have a bearing on one’s affective 
connection with nature (Müller et al., 2009, p. 66). One’s connection with nature is also affected by other variables, 
such as family values, preceding experiences with nature not only in childhood, education, etc. (Kals et al., 1999). 
Especially the last one mentioned variable is very important for the one’s correlation with nature, because of the 
teachers´ influence and their content knowledge of nature science education (Lamanauskas, 2009).

Another possibility is to test this connection on a sample of children’s population with the presumption that 
if a person behaves pro-environmentally as a child, he or she will behave that way also later as an adult (Cheng & 
Monroe, 2012, Evans et al., 2007a; 2007b; Zhang et al., 2014).

Conclusions and Implications

Interaction with nature in childhood has been discussed widely in the fields of education, environmental 
conservation and sustainable living. These discussions and the accompanying research have included not only 
the benefits of being in nature for children’s physical and mental development, but also the potential effect on 
children’s future action which can lead to more pro-environmental behavior in adulthood.

This research has confirmed that children’s interaction with nature is associated with their pro-environmental 
behavior in adulthood. Regardless of the type of nature experience, it has been found that the connection between 
interaction with nature and pro-environmental behavior seems to be realized mainly through the Affective Media-
tor – people’s affective connection with nature. It has been shown that developing an emotional bond between a 
child and nature is a much more effective way of ensuring a more pro-environmental behavior in the future than 
building environmental knowledge or relying on sufficient interaction with nature in adulthood. 

The strength of the emotional bond between a child and elements of nature is a fundamental influence on 
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that child’s future behavior toward the natural environment. Previous research studies had established a number 
of tools for measuring certain forms of connectedness with nature or have measured solely the cognitive influence 
of information or solely the influence of time spent in nature. In this research, we put three of the most often used 
variables into interaction through parallel mediation and we can state (subject to the research limitations mentioned 
above) that interaction with nature (the form, amount and frequency) in childhood leads to pro-environmental 
behavior in adulthood. This is so not because of the time spent in nature itself, nor because of the knowledge 
about the natural environment, but mainly because of the emotional bond that was developed in childhood. 
This information can be useful mainly for educators in that it can help them to design effective environmental 
programs and projects.
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Appendix A

Scales

Long-term Experiences in Nature (a new scale)

α = .59; number of years

Divided into rural nature experiences (items 1, 4, 5 and 9; α = .64) and leisure-time nature experiences (items 6, 7 
and 8; α = .61).

1.	 We lived in a village.
2.	 We spent one weekend a month at a country cottage.
3.	 I spent holidays at my grandparents’ rural house.
4.	 We had a garden near the house or in community gardens.
5.	 I helped with planting in the garden.
6.	 I went to a science club about nature.
7.	 I attended scouts or some other informal children’s or youth group.
8.	 I went to summer camps.
9.	 I played outdoors with my friends.
10.	 We went on a nature trip with my parents at least once a month.

Inventory of Experiences (Krajhanzl & Vostradovska, 2005; Zhang et al., 2014)

Items from Zhang et al. (2014) in italics and one new item in bold. 

α= .82; yes-no format

1.	 I saw a bird of prey in flight.
2.	 I saw the pollination of a flower by an insect.
3.	 I saw a bird’s nest with eggs.
4.	 I saw the killing of an animal.
5.	 I heard the stomping of a hedgehog.
6.	 I held a frog in my hand.
7.	 I walked barefoot on the grass or the ground.
8.	 I walked over a ploughed field.
9.	 I crossed a river by (a non-motorized) boat.
10.	 I planted a tree.
11.	 I climbed rocks without belays (security equipment).
12.	 I cut grass with a scythe or sickle.
13.	 I slept outdoors (bivouacking).
14.	 I fed a wild animal in its natural habitat.
15.	 I treated or handled an ill or injured animal.
16.	 I was in the forest after dark.
17.	 I played and explored in the soil.
18.	 I went fishing.
19.	 I lay in tall grass.
20.	 I cleared snow off a path.
21.	 I got totally drenched by rain.
22.	 I built a forest shelter.
23.	 I trail-blazed through bushes or a forest.
24.	 I went home in muddy clothes.
25.	 I chopped wood.
26.	 I recycled materials/waste.
27.	 I cooked a meal using a natural campfire.
28.	 I swam in a pond.
29.	 I saw a snake in nature.
30.	 I got lost in the forest.
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Environmental Concern (Dutcher et al., 2007)

α = .86; 5-point Likert scale

1.	 If things continue on their present course, we will soon experience a major ecological catastrophe.
2.	 The problems of the environment are not as bad as most people think. (-)
3.	 We are fast using up the world’s natural resources. 
4.	 People worry too much about human progress harming the environment. (-)
5.	 We are spending too little money on improving and protecting the environment.

Awareness of Risks to Nature (Müller et al., 2009)

α = .86; 5-point Likert scale

1.	 Without any major changes, nature will be threatened even more in the coming years.
2.	 The problems of nature already have many negative consequences today (endangered species, resource 

scarcity, etc.)
3.	 Contamination and pollution are increasingly becoming a problem.
4.	 It will probably not be necessary to worry about the extent and consequences of natural problems over 

the next few years. (-)
5.	 There are enough natural resources. We don’t have to be economical with them or waste money on 

renewable energies. (-)
6.	 Whenever I see a burning pile of garbage, I don’t think it’s anything bad, but that it’s good that the 

waste is taken off the street. (-)
7.	 I think there is too much importance placed by others on the protection of nature. (-)
8.	 I don’t think that the climate change caused by the “greenhouse effect” is dangerous. (-)
9.	 Nuclear power plants and radioactive waste are less dangerous than is proclaimed to the public. (-) 
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