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Abstract
1. Increasing urbanization leads to greater loss of interaction with nature over time 

in a process described as the extinction of experience. Urban green spaces are 
some of the most prominent sites where individuals can access and interact with 
nature in urban areas. There is currently a gap in research around how different 
types of urban green spaces influence nature interactions, their relationships with 
human well- being, and what influences these relationships. Greater knowledge of 
these connections can aid in the design of green spaces that can increase human 
well- being and mitigate the extinction of experience.

2. We conducted a visitor survey in an urban nature site in Israel, which consists of 
both a garden and protected nature area dominated by natural Mediterranean 
vegetation. We aimed to understand how visitors interacted with nature at the 
site and how the interactions differed between the protected nature area and 
the garden. Both frequency of interactions and number of total interactions were 
measured. We also investigated the extent to which these interactions associated 
with nature relatedness (using the NRS scale), well- being (using overall happiness 
and psychological well- being) and the variables that influence nature interactions 
and well- being outcomes.

3. Visitors who visited the protected nature area were more likely to interact with 
nature than those who only visited the garden. Nature interactions were signifi-
cantly associated with an individual's nature relatedness and their perception of 
whether the site functioned more similarly to an urban park or a protected nature 
area. Living nearby was associated with greater attachment to and identity with 
the site, but also lower frequency of nature interactions. Nature interactions were 
associated with measures of well- being, including overall happiness, attachment, 
identity and reflection, but varied depending on well- being measures.

4. Interactions with nature, and their benefits, are not equal based on both actual 
opportunity for interaction and perceptions of green spaces. Incorporating user 
preferences of urban green spaces for more wild nature that individuals also 
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1  |  INTRODUC TION

More and more people worldwide are losing contact with nature in a 
process described as the extinction of experience (Pyle, 1979; Soga 
& Gaston, 2016). The extinction of experience relates to reduction in 
individuals' interactions with nature, which in turn can impact their 
affinity toward nature and their willingness to protect it, but also 
the provision of a variety of health and well- being benefits delivered 
by these interactions (Cox et al., 2018; Keniger et al., 2013). With 
increasing urbanization worldwide individuals may have reduced ac-
cess to nature interactions and therefore to these benefits delivered 
by nature. Gaston et al. (2018) answers the question of what nature 
interactions are by defining them as individual interactions where a 
person resides in the same physical space as nature or perceives it 
through a stimulus. Examples of nature interactions include visiting 
urban green spaces or national parks, viewing trees through a win-
dow, listening to bird song, or walking your dog in the park (Colléony 
et al., 2019; Gaston et al., 2018; Soga & Gaston, 2020). Nature inter-
actions are considered rich in their ability to engage multiple senses, 
notably smells, and tangible sensations that are greater compared 
to interactions in human- built contexts (Kaplan & Kaplan, 1989). 
Nature interactions vary in their type (such as conscious interaction 
and unconscious interaction or positive and negative interaction), as 
well as are influenced by spatial, temporal and socio- economic dy-
namics (Soga & Gaston, 2020). Understanding the extent to which 
individuals can access nature interactions in different urban settings 
and how they benefit from these interactions is key to identify solu-
tions that can mitigate the extinction of experience.

Mounting empirical evidence demonstrates that interacting with 
nature delivers a range of measurable benefits to humans such as 
positive effects on physical health and psychological well- being 
(reviewed by Keniger et al., 2013). For instance, a study in England 
showed that people who visited green spaces frequently had greater 
social, mental and physical health benefits (Cox, Hudson, et al., 2017). 
Barton and Pretty (2010) found that people who made long vis-
its and practiced exercise in green spaces reported higher self- 
esteem and mood. Nature interactions can also improve cognition 
and affect for those experiencing depression (Berman et al., 2012). 
Additionally, interacting with nature was found to improve psycho-
logical health through decreased stress (Van den Berg et al., 2010), 
increase in social cohesion (Hartig et al., 2014), higher life satisfac-
tion (Chang et al., 2020), and improving general psychological well- 
being (Annerstedt et al., 2013). These benefits are inherently linked 
to individuals' access to nature. A dose response can exist between 

the amount of nature present in built environments and well- being 
indicators (Shanahan et al., 2015). Cox et al. (2018) demonstrated 
that individuals in neighbourhoods with less nature had higher in-
cidence of poor mental health, lower social cohesion, and were also 
prone to less beneficial physical activity. Different types of nature 
experiences may also affect the mental benefits, or internal dose, an 
individual receives through differing levels of attention, perceptions, 
and connectedness to nature (Bratman et al., 2019). Identifying the 
relationships between these benefits and individuals' interactions 
with nature may help to reduce the well- being consequences of the 
extinction of experience.

Additional consequence of the extinction of experience is an 
increase in alienation from nature which reduces individual's con-
nection and affinity to nature (i.e. orientation toward nature; Soga 
& Gaston, 2016). There is increasing research on an individual's 
opportunity for nature interactions but still a gap in how interac-
tions are shaped by opportunity for interactions and how it relates 
to their connection to nature more broadly (Soga & Gaston, 2020). 
Interacting with nature on a regular basis can strengthen one's emo-
tional connection to nature (Ballew & Omoto, 2018; Rosa et al., 2018; 
Zylstra, 2014). People who have a stronger connection to nature are 
more likely to interact with it regularly and this relationship is also 
related to positive environmental attitudes (Colléony et al., 2020; 
Lin et al., 2014; Rosa & Collado, 2019). Further, connectedness or 
relatedness to nature has been shown as a significant predictor of 
happiness indicators (Zelenski & Nisbet, 2014), including psycho-
logical well- being (Cervinka et al., 2012; Cox, Hudson, et al., 2017). 
Therefore, better understanding of how interactions with nature are 
related to an individual's connection with nature also has implica-
tions for their well- being. One of the primary drivers of extinction 
of experience is the loss of opportunity due to urbanization (Soga & 
Gaston, 2016), so linking well- being benefits for the users of natural 
areas may be able to inform urban design that most benefits people.

Although urbanization is associated with a lower dose of nature 
exposure, heavily urbanized areas also represent the places with 
the greatest potential gain in well- being for individuals if their fre-
quency of nature interactions can be increased (Cox et al., 2018). 
People interact, perceive and benefit from nature in varied ways 
(e.g. Faehnle et al., 2014; Tyrväinen et al., 2003) and distinct 
urban green spaces could influence individuals differently (Ojala 
et al., 2019). Thus, understanding how different types of urban 
green spaces are associated with nature interactions is of interest. 
Even when people set out and spend time in urban green spaces, 
most of them do not directly seek to interact with nature (e.g. Irvine 

perceive as wilder may allow for greater interaction. Developing urban nature 
sites that allow for greater interaction can promote human well- being associated 
with interactions and combat extinction of experience.

K E Y W O R D S
green space, nature interactions, nature relatedness, subjective well- being, urbanization
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et al., 2013), and this, in turn can affect the outcomes of the those 
interactions (Colléony et al., 2020; Prévot et al., 2018). Some of the 
daily routine interactions with nature in urban green spaces are not 
regarded as meaningful nature interaction that strengthen people's 
connection to nature (Colléony et al., 2019). We thus need to better 
understand how people interact with nature in varied urban green 
spaces to examine their potential to foster nature interaction and 
deliver well- being outcomes. For example, urban nature reserves, 
characterized by a wild appearance (Pieterse et al., 2010), are one 
type of green space that provide opportunity to interact with 
more complex nature than traditional urban parks because urban 
nature reserves host richer biodiversity than urban green spaces 
(Alvey, 2006). They may offer similar benefits to visiting an urban 
park (Özgüner & Kendle, 2006) but also may provide opportunities 
for activities not well served by urban parks (Thompson, 2002) 
because of their potential for more profound interactions (Cleary 
et al., 2020; Van den Berg et al., 2010). These differences may lead 
to divergent outcomes depending on their ability to foster nature 
interactions.

Here, we aim to characterize interactions with nature during 
a visit to an urban protected nature area and garden, identify the 
variables that associate with those interactions, and understand the 
outcomes of visiting. Such knowledge can help inform the design of 
urban green spaces and parks that offer meaningful opportunities 

to interact with nature and can help mitigate the extinction of ex-
perience. We studied a unique site is comprised of both a protected 
nature area and memorial gardens, which more closely resemble a 
traditional urban park allowing for comparison between two man-
agement types of an urban green space where visitors can have 
varied interactions with nature. We conducted a visitor survey to 
specifically answer the following questions: (1) What are the differ-
ences in visitors' interactions with nature based on visiting the pro-
tected nature area versus garden? (2) How do visitors interact with 
nature during their visit and which variables determine this interac-
tion? and (3) How do nature interactions associate with well- being? 
Research design around human well- being and the environment 
should consider understanding local context, picking tools that are 
culturally appropriate and measure accurately and, in enough detail 
(Woodhouse et al., 2015). For this study, we consider well- being 
related to place- based measures because of urban nature sites are 
places. Specifically, these relationships are represented in a concep-
tual framework (Figure 1).

Place- based measures around well- being come from the idea of 
sense of place which concerns attachment and identity related to 
place satisfaction (Stedman, 2002). Theory and research on place 
has shown measuring identity, attachment and reflection as valid 
measures of well- being in place- based studies (Fuller et al., 2007; 
Manzo, 2003).

F I G U R E  1  Conceptual framework depicting the hypothesized relationships between type of green space, nature relatedness, perception 
of green space, nature interactions and well- being.
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2  |  METHODS

2.1  |  Study site

We conducted the study in Ramat HaNadiv, a publicly accessible 
protected nature area and garden in Israel, located in the south-
ern part of Mt. Carmel. Ramat HaNadiv consists of a memorial 
garden (ca. 7 ha), an intensively managed botanical garden, and a 
protected nature area comprising approximately 455 ha of natural 
Mediterranean vegetation with planted pine and cypress groves 
(Bashan & Bar- Massada, 2017). The park is surrounded by urban 
areas, and it also hosts one of the Long- Term Socio- Ecological 
Research (LTSER) stations, as part of the global and Israel LTSER 
network. Annually, it attracts over half million visitors and pro-
motes education and environmental knowledge with an emphasis 
on emotional connection to nature. Therefore, Ramat HaNadiv of-
fers a unique opportunity to explore human nature interactions 
and their outcomes in one site, which consists of both intensively 
managed garden and natural Mediterranean protected area that 
hosts diverse visitors from nearby urban areas and across the 
country.

2.2  |  Study design

During Passover vacation 2018 (April), a survey was conducted 
where 596 questionnaires were distributed to visitors of Ramat 
HaNadiv (hereafter referred as RH). Two surveys were developed 
where 299 participants answered the questionnaire before their 
visit, and 297 after their visit. For two reasons, the questionnaire 
from before the visit was not used in this study. First, the question-
naires were broad with intent for collection for multiple studies, and 
this study was interested specifically in the interactions individuals 
had with nature during the visit and their outcomes at the different 
parts of RH, and the before questionnaire inherently does not meas-
ure interaction. Second, a number of methodological challenges in-
cluding inconsistency of questions on the before/after instrument, 
different participants in the before/after groups, and challenges in 
intercepting individuals before their visit (i.e. there is no clear en-
trance, and so some before visitors were already within the park) led 
to a lack of robustness and feasible comparison.

Below we detail the scales and measures used in the analysis. 
The ‘after visit’ survey included questions on: (1) the perception of 
RH (values and its function), (2) connection to nature, (3) whether re-
spondents live nearby, (4) demographic variables, (5) types of nature 
interactions during the visit, (6) frequency of nature interactions, (7) 
subjective well- being and (8) overall happiness. The development of 
the questionnaires was conducted in collaboration with RH manage-
ment. A focus group was conducted with the management team of 
RH to decide on the scales and variables that were used in the sur-
vey. The questionnaire was administered in Hebrew, but the ques-
tionnaire can be found in the Supporting Information in English and 
Hebrew (Text S1).

Participants signed an informed consent form before answering 
the questionnaire. They were also offered small gifts (plant seeds) in 
exchange for participation. Permission for this study was granted by 
the Technion Social and Behavioural Sciences Institutional Review 
Board (approval number: 2018- 024), and the research was per-
formed in accordance with relevant guidelines and regulations.

2.3  |  Data collection & preparation

To measure nature interactions (NI), we used a tool developed by 
Colléony et al. (2020) to assess nature interactions including the ex-
tent to which participants interacted with nature during their visit. 
Respondents were provided with a list of 35 specific nature interac-
tions mainly related to seeing, smelling, hearing, touching and tak-
ing pictures. They were asked whether they did or did not do each 
behaviour (yes/no) during the visit. For instance, ‘did you see a bird?’, 
‘did you touch leaves?’, ‘did you smell pine trees?’ and ‘did you take 
a picture of landscape?’. This list contained other behaviours, not 
related to nature (e.g. ‘did you smell car pollution?’, or ‘Did you hear 
cars?’). While these items were considered beyond the scope of this 
study, they were modelled exploratorily as independent variables, 
and found overall not to be related to nature relatedness or well- 
being outcomes, and not used in further analyses (Text S2). Items 
were presented in a random order. Score of nature interactions was 
derived for each participant by summing the number of positive an-
swers (answered “yes”) for a total combined score for overall nature 
interaction (NI) (Cronbach Alpha = 0.84). Nature interactions were 
also measured as the frequency with which participants interacted 
with nature by answering nine questions about specific nature inter-
actions on a 5- point scale on the frequency with which they inter-
acted during their visit from 1 (not at all) to 5 (throughout the visit). 
Based on satisfactory internal consistency (Cronbach alpha = 0.75), 
we derived a single measure of nature interaction frequency by  
averaging scores of the nine items for analyses.

Respondents were also asked to report whether they think RH 
functions more as an urban park or a protected nature area on 
a continuous scale from 0 (urban park) to 10 (protected nature 
area). To measure connection to nature (NR), we used the 6- item 
version of the Nature Relatedness scale (Nisbet & Zelenski, 2013). 
Participants rated their level of agreement to each statement on a 
5- point scale, from 1(strongly disagree) to 5 (strongly agree). Based 
on satisfactory internal consistency (Cronbach alpha = 0.81), we 
derived a single measure of NR by averaging scores of the six 
items for analyses. While there are many scales to understand 
connection to nature, a comprehensive review of scales confirmed 
strong convergent validity among measures included NR, because 
of how similar the different scale are (Restall & Conrad, 2015). 
Subjective well- being was measured using Fuller et al.'s (2007) 
scale that explores attachment (Cronbach alpha = 0.87), identify 
(Cronbach alpha = 0.77), and reflection (Cronbach alpha = 0.74).1 
Additionally, we measured how happy visitors were after their 
visit using the Overall Happiness Scale (OHS; Hartig et al., 2003), 
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a thermometer- like scale ranging from 0 (not happy at all) to 10 
(very happy). Finally, we asked respondents to provide information 
regarding the places in RH they visited (the protected nature area, 
memorial gardens or both places), their gender, year of birth, num-
ber of children, average income (on a scale from 0 below average 
to 10 above average; they were told average household income is 
15,400 NIS), and education level (below high school, high school, 
bachelor degree, second degree, third degree). We also asked 
them whether they live nearby RH (yes/no), and the urbanization 
level of their current place of residence and childhood place of 
residence (large city, medium sized city, rural settlement).

2.4  |  Data analyses

Statistical analyses were conducted in RStudio (version 1.1.456; R 
Core Team, 2014). Difference in average nature interaction, as meas-
ured by the total number of interaction and frequency of interac-
tion, by place(s) visited (garden, protected nature area or both) were 
plotted and tested with ANOVA for significant difference between 
groups (Ahlmann- Eltze & Patil, 2021, function ggsignif). Thirty- five 
generalized linear models with binomial error structures were built 
to explore how individual nature interactions (e.g. see a bird) were 
associated with the place respondents visited (i.e. garden, nature 
park or both). Two linear models were built to test the relationship 
between NI (both frequency and number of interactions) and indi-
viduals' view on the function of the site, nature relatedness, living 
nearby and demographics. Four additional linear models were built 
to explore the relationships between well- being variables (three 
components of subjective well- being, and one for overall happiness) 
and nature interactions, as well as individuals' view on the func-
tion of the site, nature relatedness, living nearby and demograph-
ics. Correlations between independent variables were tested, and 
all correlations were <0.6. A variance inflation factor was calculated 
between all independent variables, which showed no concerning 
multicollinearity between variables with factors ranging from 1.03 
to 1.74.

3  |  RESULTS

The majority of survey respondents were urban dwellers (77%), 
female (56%), highly educated (61% holding a bachelor degree or 
higher), married (69%), did not live near Ramat Hanadiv (67%) and 
generally grew up in urban areas (75%). On average respondents 
were around 44 years old (50% between the ages of 32 and 57), had 
two children (50% between two and three children), and had a house-
hold income slightly above the average for Israel (mean = 5.9, while 
5.0 represents the average income per household in Israel 15,400 
NIS). The frequency with which visitors interacted with nature and 
the number of interactions (NI) had a correlation of 0.5. Analysis of 
individual statements of NI reveal that the top five nature interac-
tions were: smelled herbs, smelled flowers, saw a bird, photographed 

scenery, and heard birds singing (Table 1). The percentage of partici-
pants who engaged in a nature activity ranged from 80% (smelled 
herbs) to 3% (saw a hedgehog) with an average engagement of 41% 
across all activities (Table 1). This equates to an average of around 
15 interactions per person, with a reported minimum of zero and 
maximum of 35. A summary of engagement in non- nature activities 
can be found in supplemental material (Text S3).

The mean score for frequency of nature interactions was a 3.5, 
indicating individuals felt they interacted with nature somewhere 
between half of the time and all the time throughout their visit. 
On average, visitors interacted more with nature when they vis-
ited the protected nature area compared to the memorial gardens 
(Figure 2), regardless of the type of measure used to explore nature 
interactions (i.e. number of distinct interactions, or the frequency 
of interactions). While responders reported all types of interactions 
in both the park and the garden, the frequencies differed between 
the two areas (Table 1). Out of the 35 interactions eight were men-
tioned more frequently by garden compared to nature park visitors 
(Table 1). We found that for 13 nature interactions the number of 
times an interaction was mentioned by garden or nature park visitors 
were significant at the 0.05 level (Table 1). Among those interactions 
only three were higher for the garden visitors (i.e. smelled herbs, 
grass and heard water) and the reset (e.g. saw a bird, photographed 
scenery and touched rock) were more frequently mentioned by na-
ture park visitors (Table 1). The distribution of the different types 
of nature interactions between the garden and the nature park (or 
both) by visitors can be found in Supporting Information (Text S4).

The first model predicting nature interaction explained 17% of 
the variation in responses to how frequently people interacted with 
nature throughout their visit. Overall nature relatedness and how 
individuals perceived the site (urban park versus protected nature 
area) exhibited a significant positive association with how frequently 
people interacted with nature (Figure 3). Whether individuals lived 
near Ramat Hanadiv exhibited a significant negative association with 
how frequently people interacted with nature (Figure 3). Gender, 
age, education level, income, civil status, childhood residence and 
current residence were not significantly associated with how fre-
quently people interacted with nature in the model (Table 2).

Similarly, the second model predicting nature interaction ex-
plained 17% of the variation in responses to how many types of 
interactions people had with nature throughout their visit. Overall 
nature relatedness and how individuals perceived the site (urban 
park versus protected nature area) exhibited a significant positive 
association with how many types of interactions people had with 
nature (Table 2; Figure 4). Age exhibited a significant negative asso-
ciation with how many types of interactions people had with nature 
(Figure 4). Childhood residence, a variable coded as a factor from 
rural to urban, also exhibited a significant negative association with 
number of interactions, suggesting fewer interactions for those that 
grew up in a small or medium city (Figure 4). Gender, age, educa-
tion level, income, civil status and current residence were not sig-
nificantly associated with the number of nature interactions people 
experienced in the model.
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Models explaining variation in response to subjective well- being 
showed some consistency. In responses on overall happiness after 
the visit, the model explained 15% of the total variation. Nature relat-
edness and how individuals perceived the site exhibited a significant 
positive association, and number of nature interactions exhibited a 
significant negative association with overall happiness (Table 3). In 
responses on the attachment component of subjective well- being, 
the model explained 29% of the total variation, where frequency of 

nature interactions, nature relatedness, living nearby and how indi-
viduals perceived the site exhibited a significant positive association 
with attachment (Table 3). In responses on the identity component 
of subjective well- being, the model explained 32% of the total varia-
tion, where frequency of nature interactions, nature relatedness, liv-
ing nearby and how individuals perceived the site (urban park versus 
protected nature area) exhibited a significant positive association 
with identity (Table 3). In responses on the reflection component 

TA B L E  1  Number of times and percentage (in brackets) each nature interaction was mentioned by visitors to Ramat HaNadiv. The 
percentage of times each nature interaction was mentioned by respondents who visited the nature park or the garden, as well as, the results 
of 35 generalized linear models with binomial error structure flagging statistical significance for each nature interactions. Coefficient (β), 
standard errors (SE) and p- values are presented, for the differences between garden and park (garden as reference).

Type of nature interaction Time mentioned (%) Park Garden β SE p- value

Smelled Herbs 237 (81%) 70% 90% −1.34 0.35 <0.001

Saw a bird 229 (77%) 83% 72% −1.06 0.33 0.069

Smelled flowers 228 (79%) 73% 83% −0.59 0.33 0.071

Photographed scenery 227 (76%) 83% 71% 0.67 0.33 0.045

Heard birds chirping 222 (76%) 71% 77% −0.32 0.31 0.288

Photographed flowers 192 (65%) 71% 65% 0.27 0.29 0.349

Touched a rock 192 (67%) 71% 57% 0.65 0.29 0.026

Heard water flow 192 (68%) 54% 80% −1.25 0.30 <0.001

Touched a tree 189 (66%) 79% 61% 0.87 0.31 0.005

Saw a butterfly 181 (61%) 74% 53% 0.92 0.30 0.002

Photographed trees 178 (60%) 67% 61% 0.26 0.28 0.353

Touched leaves 177 (62%) 64% 59% 0.20 0.28 0.468

Touched a flower 165 (58%) 57% 54% 0.14 0.27 0.600

Touched weeds 157 (53%) 60% 48% 0.49 0.27 0.073

Saw a bee 139 (47%) 52% 42% 0.39 0.27 0.148

Smelled grass 125 (42%) 36% 50% −0.57 0.28 0.040

Saw a beetle 121 (41%) 55% 25% 1.33 0.28 <0.001

Touched the ground 121 (42%) 55% 34% 0.85 0.28 0.002

Smelled Soil 119 (40%) 44% 40% 0.16 0.27 0.550

Smelled pine trees 112 (38%) 43% 37% 0.21 0.27 0.435

Heard wildlife 103 (35%) 34% 33% 0.07 0.28 0.803

Heard the sounds of insects 91 (31%) 36% 26% 0.45 0.29 0.120

Touched the water 91 (32%) 27% 34% −0.31 0.30 0.296

Followed animals 76 (27%) 29% 33% 0.31 0.31 0.317

Saw a lizard 65 (22%) 23% 16% 0.45 0.34 0.182

Photographed animals 65 (22%) 29% 14% 0.86 0.33 0.009

Photographed the sky 65 (22%) 29% 17% 0.68 0.32 0.033

Collected leaves or stones 52 (18%) 23% 13% 0.72 0.35 0.039

Took close- up pictures of insects 49 (16%) 26% 12% 0.98 0.35 0.005

Heard the croaking of a frog 49 (38%) 14% 16% −0.18 0.38 0.639

Saw a frog 38 (13%) 13% 12% 0.04 0.40 0.916

Touched animals 18 (6%) 5% 4% 0.05 0.64 0.944

Saw a wild boar 16 (5%) 2% 4% −0.51 0.83 0.537

Saw jackal 13 (14%) 3% 2% 0.60 0.83 0.469

Saw a hedgehog 10 (3%) 1% 3% −0.80 1.13 0.479

Note: Bolded values indicates signfigant at the p < 0.05 level.
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of subjective well- being, the model explained 32% of the total vari-
ation, where number of nature interactions, nature relatedness, and 
how individuals perceived the site exhibited a significant positive as-
sociation, and education exhibited a significant negative association 
with reflection (Table 3). Gender, age, income, number of children, 
civil status, childhood residence and current residence were not sig-
nificantly associated in any of the models of subjective well- being.

4  |  DISCUSSION

Our study examined the relationships between nature connection, 
nature interactions and well- being outcomes in protected nature 
area versus garden, as a potential means of combating extinction 
of experience. Extinction of experience originating from reduction 
in nature interactions is related to individuals' connection to nature 
and has implications for the well- being benefits derived from these 
interactions (Cox et al., 2018; Keniger et al., 2013). Our results indi-
cate that those with stronger connections to nature are more likely 
to interact with nature, and greater interactions with nature are as-
sociated with better well- being outcomes. Additionally, the type of 
nature site individuals visit, a garden or a protected nature area, is 
significantly related to their interaction where more wild nature pro-
motes greater interaction. Not only does the actual nature site relate 
to interaction, but how people perceive the site is also significantly 
related to interactions where perceptions of more wild nature also 
promote greater interaction.

The type of urban site, protected nature area versus garden, mat-
tered for individual's nature interactions. By examining nature inter-
actions in cities with disparate urban planning, previous research has 
found total interaction time varies depending on access to different 
types of green spaces (Oh et al., 2021). In our study individuals were 
more likely to interact with nature in both frequency and number of 
unique interactions if they visited the protected nature area portion 
of the site compared to just the memorial garden. While all types of 

nature interactions were mentioned by both garden and nature park 
visitors, their prevalence varied between the two types of green 
spaces. For instance, visitors to the gardens mentioned smelled 
herbs, heard water and smelled grass more frequently than the ones 
of visited the nature park. These results coincide with the design 
of the garden, which contain a fragrance garden, a small ecological 
pond with a fountain that strengthen the sound of water, and vast 
lawns. Thus, introducing water bodies and other elements that facil-
itate sensing- based interaction with nature in urban parks and gar-
den can strengthen nature interaction (Xiao et al., 2017), aesthetic 
appeal (Lindemann- Matthies & Köhler, 2019), contribute to the con-
nection of people to nature (Fischer & Kowarik, 2020) and also en-
hance urban biodiversity (e.g. Shwartz et al., 2008, 2013).

On the other hand, interactions with more pristine nature such 
as, touching a rock, tree, the ground, seeing and taking photos of 
wildlife (butterfly, bird, lizard and beetle) the sky and scenery were 
more frequently reported among visitors to the nature park, as ex-
pected. The characteristics of more wild nature, therefore, may give 
individuals the opportunity to have more profound, varied and more 
frequent interactions with nature. Other studies have found that the 
type of nature matters for individual connectedness to nature and 
frequency of visitation (Colléony et al., 2017), as well as finding that 
individuals express preferences for more of specific natural elements 
in urban green spaces such as trees (Talal et al., 2021). While urban 
nature areas in general are important to address the extinction of 
experience (Shanahan et al., 2015), specific types of nature sites can 
increase opportunity for meaningful interactions. As an alternative 
explanation, it may also be the case that the interactions listed on 
the questionnaire may be more suited to the protected nature area 
compared to the garden (e.g. if individuals are encouraged not to 
touch plants in the garden). So rather than specifically promoting 
more interaction, the instruments used could show a bias toward one 
of the study sites. However, in this study we also found that nature 
relatedness, perceptual and socio- demographic variables influenced 
nature interactions. Thus, one size may not fit all, and considering a 

F I G U R E  2  Average amount of nature interactions by number of activities (left) and frequency of interactions (right) per respondent by 
which area(s) of Ramat HaNadiv they visited. Statistically significant differences between groups (*) are indicated at the 0.05 level.
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variety of nature sites may be important to provide different nature 
interaction opportunities for various individuals.

Overall, individuals who visited Ramat HaNadiv indicated on 
average they engaged with nature in just under half of the ways 
in which we measured interaction. Individuals also indicated they 
felt that the frequency with which they interacted with nature was 
high. Specific types of interactions were more common than others, 
such as smelling herbs and seeing a bird, where others were quite 
rare, such as seeing a jackal or a hedgehog (as expected since these 
species are active at night). These results are somewhat intuitive as 
specific types of interactions would expectedly be more common-
place (especially given the site has a dedicated “fragrance garden”). 

Interactions with nature also increased in both number and fre-
quency for participants when participants had higher nature related-
ness. This is in- line with previous research demonstrating that while 
the opportunity for nature interaction is important, an individual's 
orientation toward nature may be a more important driver of visiting 
parks and meaningful nature interactions (Colléony et al., 2020; Lin 
et al., 2014). Thus, accommodating people's connection to nature is 
equally as important as providing access to it.

Living nearby was associated in a decrease in how frequently in-
dividuals interacted with nature throughout their visit. This could 
be due to a lack of novelty inducing fewer interactions, such as not 
taking pictures of a place frequently visited. Previous research on 
novelty seeking has indicated that novelty has a moderating effect 
on both past visitation to a site and an individual's place attachment, 
and between their place attachment and intention to revisit (George 
& George, 2004). Living nearby may also decrease interaction be-
cause individual's have knowledge that an opportunity is available, 
even if they do not act on that opportunity (Kaplan, 1992), where the 
opportunity would not be available living farther away. Childhood 
residence was also a significant predictor of total number of interac-
tions, where living in a rural settlement was associated with more in-
teraction compared with living in a city. Previous research has shown 
a significant association between childhood recreation behaviour 
and adult recreation behaviour, but not necessarily childhood res-
idence (Yoesting & Burkhead, 1973). Childhood residence in more 
rural areas was found to be positively correlated to the proximity of 
urban residence to green spaces at adulthood (Colléony et al., 2020), 
and childhood residence in cities was negatively correlated to the 
level of engagements in conservation education activities and the 
number of plant species people wanted to have in gardens (Shwartz 
et al., 2013). Extinction of experience related to loss of nature in-
teractions of children can influence their nature relatedness, and 
therefore their nature interactions as adults (Chawla, 2020). As  
urbanization increases, childhood residence and extinction of expe-
rience for children may play a larger role in nature interactions in 
the future.

Interestingly, individuals who viewed the park more as a pro-
tected nature area had higher nature interactions and all well- being 
measure scores on average, implying that perceptions of naturalness 
of the site can influence interactions with nature and their out-
comes. Other studies have already found that perceptions of greater 
biodiversity and more wild nature are related to greater restorative 
outcomes and therefore improved well- being (Fisher et al., 2009), 
whether or not those areas are actually higher in biodiversity and 
wild nature (Dallimer et al., 2012; Shwartz et al., 2014). For instance, 
in Southern England perceived species richness, and not actual rich-
ness, was related to site satisfaction and nature connectedness in 
experimentally manipulated flower meadows (Southon et al., 2018). 
Altogether these results highlight that examining the determinants 
of why individuals perceive a given site as more natural or biodi-
verse can be important for promoting nature interactions and well- 
being benefits that can help mitigate extinction of experience. We 
therefore suggest that future research should aim to disentangle the 

F I G U R E  3  Effects of variables significantly (p < 0.05) 
associated— (a) nature relatedness, (b) perceived function of the site 
and (c) living nearby— in the linear model predicting how frequently 
people interacted with nature throughout their visit to Ramat 
HaNadiv.
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complexities and inconsistencies in the relationships between per-
ceived and actual biodiversity, nature interactions and well- being, so 
as to design environments that encourage nature experience.

Interacting with nature was also related to the outcomes of sub-
jective well- being, as were how individuals viewed the park, and 
their nature relatedness. Previous research has indicated aspects of 
well- being including psychological well- being, meaningfulness, and 
vitality are significantly correlated with an individual's connection to 
nature (Cervinka et al., 2012), and even that sustainable behaviours 
significantly influence happiness (Corral- Verdugo et al., 2011). Our 
results support these findings that perceptions of and connection 
with nature are positively related to well- being. Individuals' fre-
quency of nature interactions throughout the visit was positively 
associated with both attachment and identity. The number of na-
ture interactions was positively associated with reflection and 
negatively with overall happiness. The latter contradicts previous 
studies demonstrating a positive relation between several measures 
of psychological well- being and nature interactions (Duvall, 2011). 
This result should be considered with caution, as the effect size 
here was rather low. However, it is important to note that nature 
interactions are not always positive (Soga & Gaston, 2022) and they 

vary between individuals and contexts as we showed here (e.g. age, 
childhood residence and nature relatedness). Future research would 
benefit from a better understanding on how unique nature interac-
tions associate with measures of well- being including the number of 
interactions and type of interactions. Living nearby was also posi-
tively associated in attachment and identity. These findings may be 
supported by literature on sense of place, where specific character-
istics of natural places are related to an individual's place attachment 
and identity (Masterson et al., 2017; Stedman, 2003). Living near a 
nature site may contribute to well- being because it may provide both 
real opportunities to interact with nature, but also individual knowl-
edge of “thereness” where benefits are derived knowing the nature 
is there (Kaplan, 1992).

4.1  |  Limitations and future directions

An important limitation of this study is that it does not compare 
the effect of nature interactions in terms of those who experience 
them and those who do not. Certain interactions with nature, such 
as seeing large trees, or just being physically present in nature were 

TA B L E  2  Results of two linear models exploring the variables the influence nature interactions in Ramat HaNadiv measured using the 
frequency of nature interactions and total number of nature interactions.

Frequency of nature interactions Total number of interactions

β SE R2/adj R2 β SE R2/adj R2

0.17/0.11 0.18/0.12

Urban park/protected 
nature area

0.07** 0.03 0.73*** 0.20

Nature relatedness 0.23** 0.07 1.98*** 0.53

Gendera 0.09 0.11 −0.17 0.86

Age −0.00 0.00 −0.08* 0.04

Educationb 0.06 0.05 0.46 0.41

Incomec 0.01 0.03 0.09 0.21

Civil statusd −0.17 0.15 −1.00 1.16

Childhood residencee

[1] −0.25 0.17 −2.67* 1.31

[2] −0.13 0.15 −1.88 1.16

Current residencee

[1] 0.17 0.16 0.79 1.21

[2] 0.08 0.16 1.40 1.25

Children 0.06 0.05 0.48 0.41

Live nearbyf −0.38** 0.13 −0.92 0.97

Note: Bolded values indicates signfigant at the p < 0.05 level.
aDummy variable where women are “0” and men are “1”.
bItem coded from 0 “elementary” to 4 “masters or higher”.
cItem coded from 0 “below average” to 4 “above average”.
dDummy variable where married is “0” and not married is “1”.
eFactor where community, rural settlement, is “0,” medium or small city is “1,” and large city is “2”.
fDummy variable where no is “0” and yes is “1”.
*Significant at p < 0.05; **Significant at p < 0.01; ***Significant at p < 0.001.
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not measured because all individuals would have had this experi-
ence during their visit (at least non consciously). Simply visiting 
the park therefore may have effects that are not captured here. So 
even though meaningful nature experiences are more highly related 
to well- being outcomes (Colléony et al., 2020), the most common 
nature interactions people have in general are experiences where 
they are not actually present in nature (Cox, Shanahan, et al., 2017) 
and simply experiencing nature may effect individual well- being. 
Additional comparative studies related to nature interactions versus 
non- nature interactions that contribute to human well- being, and 
how meaningful those interactions are, would add to this dialogue. 
Furthermore, this study was based on a convenience sample and 
those visiting the park may also already be inclined to seek out na-
ture interactions, which could influence the effect of nature interac-
tions on well- being. A cross- sectional survey design that measured 
well- being before and after visiting the park was not utilized, which 
also could have contributed to better understanding the relationship 
with nature interactions.

In this study we did not measure the time spent in nature ade-
quately. While the original questionnaire had a question to gauge 
the amount of time individuals spent in different parts of the park, 
the phrasing of the question and substantial lack of response (~50%) 

means this study cannot understand the potentially confounding 
factor of time spent in a place. Of those who did answer our time 
question, the average duration individuals spent in the park was 
about twice as long (90 min) as they spent in the garden (45 min). 
Future research would benefit from further exploring the relation-
ship between interaction, time spent, and well- being outcomes. It is 
worth noting, however, studies have shown well- being from nature is 
more greatly derived from the engagement individuals have with na-
ture rather than the time an individual spends in nature (Richardson 
et al., 2021). Finally, this study only measured nearby as a subjective 
concept, and nearby could mean very different things to different 
individuals. As there is little literature on what constitutes nearby 
and what is nearby nature, we suggest additional studies to clarify 
this concept. Our study also did not measure well- being related to all 
components of experiencing nature. Russell et al. (2013) describes 
experiencing nature as knowing, perceiving, interacting, and living 
within nature. Under this framework, our study only focused on di-
rect interactions with nature (and to an extent perceiving), and so 
may have missed aspects of experience that may be important to 
well- being. Future research would benefit from understanding what 
the determinants of nature are experience wholistically and its im-
plications for well- being outcomes.

F I G U R E  4  Effects of variables significantly (p < 0.05) associated— (a) nature relatedness, (b) perceived function of the site, (c) age and 
(d) childhood residence with standard error— in the linear model of predicted how many types of interactions people had with nature 
throughout their visit to Ramat HaNadiv.
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5  |  CONCLUSIONS AND IMPLIC ATIONS

Urban nature areas have the potential to address the extinction of 
experience and subsequently contribute to human well- being. Our 
study indicates different types of green spaces will provide different 
opportunity for nature interactions and that stronger connections to 
nature are more likely to induce nature interactions, and greater inter-
actions subsequently are related to well- being outcomes. Additionally 
people differ in the type of nature interaction they seek depending 
on if they live nearby (Ayala- Azcárraga et al., 2019). Different planning 
solutions are required to account for the variety of people accessing 
them to both encourage those with low affinity to nature to interact 
with nature, but also provide opportunity for those with high affin-
ity to nature with spaces they can benefit from. Connecting people 
to nature is key for both well- being and nature interactions. This has 
implications for urban planning and policy in terms of the design of 
urban nature areas to promote human well- being because the per-
ception of these spaces is related to their use and user experience 
(Ayala- Azcárraga et al., 2019).Taking green space user preferences into 
account can improve planning as they are the end users of these spaces 
(Özgüner, 2011). Creating opportunity for more wild nature is more 
likely to induce individuals to interact with nature, as are perceptions 
of wild nature. Therefore, both the realized and perceived opportunity 
to access natural areas influence nature interactions and experience.
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