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A B S T R A C T

A connection to nature can be healing and restorative for children, especially when they are coping with psycho-
logical symptoms. Better understanding the essence of this connection and investigating the associated variables
can, therefore, prove useful. This research consisted of three studies measuring the connection to nature among
youth in Turkey's unique, non-Western context. In Study-1 (n = 214), the 14-item Connection to Nature Index
(CNI) was tested with confirmatory factor analysis. The results showed that the CNI was a valid and reliable in-
strument in the Turkish sample. Study-2 (n = 375) examined personal factors predicting children's connection to
nature. Regression analysis showed that gender was a significant predictor of CNI. We also found that connection
to nature increased as screen time decreased and the frequency of contact with nature increased. In Study 3
(n = 404), we found that hope and satisfaction with life acted as serial and complete mediators between CNI and
psychological symptoms. Unlike the results of previous studies conducted in the West, this study highlights for
the first time the importance of children's connection with the natural world in Turkey, an Eastern society.

1. Introduction

A “connection to nature” is an expression used to explain the close-
ness between humans and the natural world (Otto & Pensini, 2017).
Many studies have reported that exposure to nature deeply affects the
individual in positive and even restorative ways (Biedenweg et al.,
2017; Fyfe-Johnson et al., 2021). This is because human beings have an
instinctive need to connect with everything that is alive and vital
(Pretty, 2004). Even in our modern lives, the sprawling image of a nat-
ural landscape we choose for the computer background, the bouquet of
flowers we place on the desk, and the relaxing effect of a walk in the
park helps explain the structure of human beings in relation to nature.
Wilson (1984) calls this innate potential to connect psychologically
with nature “biophilia”. Connecting to nature can happen at any age for
biophiles (Zhang et al., 2014), although establishing such a connection
in childhood is important in terms of both nature conservation and indi-
vidual well-being later in life (Ives et al., 2018). Children's connection
to nature can help generate care and compassion towards the natural
world as they move forward in life (Mayer & Frantz, 2004; Natural
England, 2009). Moreover, children are future consumers, policy mak-
ers and parents (Soga & Gaston, 2016). It is, therefore, important to un-
derstand children's connection to nature.

Various instruments have been developed and presented in the liter-
ature to understand the link between individuals and nature, with a fo-

cus on diverse samples. Schultz (2001) measured attitudes towards en-
vironmental concerns in a sample of university students, providing in-
sights into the younger generation's perspectives. Mayer and Frantz
(2004) also developed the connection to nature scale, a new measure of
individuals' emotional connection to the natural world, in a sample of
university students. Natural England (2009) took a step further by de-
veloping an instrument to measure the connection to nature for three
different samples: adults under the age of 50, adults aged 50 and over,
and children aged 7–11, ensuring a comprehensive understanding
across age groups. Nisbet and Zelenski (2013) attempted to assess the
connection to nature in three different samples of university students
and adults with a short 6-item measurement tool, broadening the par-
ticipant scope of the study. As can be seen, the instruments used to de-
termine the connection to nature in the previous literature were gener-
ally used in adult or university student samples. In contrast, Richardson
et al. (2019) developed the Monitor of Engagement with the Natural
Environment Survey for children and adults. Even if these instruments
have been used in child samples, there is a need for instruments to mea-
sure children's connection nature. In this context, Cheng and Monroe
(2012) developed the Connection to the Nature Index (CNI) to measure
children's emotional attitudes towards the natural environment. The in-
dex was developed in a sample of all fourth-grade public school stu-
dents in Florida. Other researchers have frequently proposed and used
Cheng and Monroe's (2012) scale (Arola et al., 2023; Bragg et al.,
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2013). Given the popularity of Cheng and Monroe's (2012) CNI, we de-
cided to use this scale. Previous literature on the connection to nature
in children has linked it to personal factors. Accordingly, the increasing
use of technology and related screen time unsurprisingly limits chil-
dren's outdoor time (Larson et al., 2019). In contrast, regular contact
with nature provides positive and enjoyable experiences (Gotch & Hall,
2004). Reducing children's screen time and increasing time spent in na-
ture is an inexpensive and easy way to increase environmentalism
(Cheng & Monroe, 2012). According to Collado et al. (2015), an in-
creased connection to nature also helps children develop ecological and
pro-environmental behaviours. Thus, interest in environmentally
friendly practices also increases.

Being connected to nature varies according to gender (Rosa, Larson,
et al., 2023) and socioeconomic status (Lackey et al., 2022). Evidence
suggests adult women are more concerned about the environment and
exhibit pro-environmental attitudes than men (Gifford & Nilsson,
2014). Similarly, studies focusing on young people have found that girls
generally have a more vital emotional closeness or connection to nature
than boys (Larson et al., 2013). Lackey et al. (2022) reported that so-
cioeconomic status and race were essential variables in participation in
outdoor recreation activities and connection to nature in their study
conducted with young people aged 18–25. However, the relationship
between these personal characteristics and being connected to nature
still needs to be clarified in the child sample.

In addition, a solid connection to nature brings psychological em-
powerment (Bratman et al., 2019; Chawla, 2020; Norwood et al.,
2019). Although the number of studies conducted with children con-
nected to nature literature is small, similar results have been found re-
garding the contributions of being connected to nature. For example, it
has been reported that children with strong ties to nature show better
self-regulation skills (Bakir-Demir et al., 2019), are mentally healthier
(Piccininni et al., 2018), exhibit better mood (Laurens et al., 2017), and
are happier (Cui & Yang, 2022; Jackson et al., 2021). Accordingly, na-
ture relaxes and helps to heal, leading to better well-being (Arola et al.,
2023; Ives et al., 2018; Pretty, 2004).

Sobko et al. (2018) report that children with a strong connection to
nature can empathize with plants and animals, exhibit positive social
behaviours, and have fewer problems linked to hyperactivity or inat-
tention. This can increase children's hope for the future by increasing
trust, compassion and connection with others (Bowers et al., 2021).
Understanding the relationship between connection to nature and
hope in children is important. Connecting to nature improves mood by
reducing stress (Fyfe-Johnson et al., 2021) and increases mental well-
being (Dean et al., 2018). This, in turn, can support a sense of hope.
Moreover, connecting to nature can also improve empathy (Norwood
et al., 2019). Individuals who develop empathy support each other
more closely (Tam, 2013). This reciprocal relationship affects chil-
dren's emotional (Bowers et al., 2021), intellectual (Jackson et al.,
2021) and social development (Gifford & Nilsson, 2014). Additionally,
time spent in nature leads to adopting healthy living habits, and physi-
cal health increases a sense of hope (Fyfe-Johnson et al., 2021). There-
fore, healthy individuals have more positive expectations for the fu-
ture (Chawla, 2022).

Studies also show positive relationships between time spent out-
doors and satisfaction with life. Biedenweg et al. (2017) reported that
recreational activities reduce stress and increase satisfaction with life,
resulting in more robust mental well-being. MacKerron and Mourato
(2013) reported that proximity to natural environments and time spent
in nature are associated with happiness and satisfaction with life. Being
connected to nature improves various areas of life. Therefore, recent
scientific publications show doctors recommend contact with nature to
improve children's health (Fyfe-Johnson et al., 2021; Norwood et al.,
2019).

1.1. The current study

Previous literature has addressed connected to nature in different
contexts and with samples from other regions (Table 1). The current
study addresses connectedness to nature in terms of demographic and
psychological components, and correlates. However, connectedness to
nature has not yet been discussed in Turkey. Turkey is a country with
different climatic and geographical regions. Various natural environ-
ments, such as the Aegean coastline, and the Mediterranean turquoise
waters, diversify and enrich children's interactions with nature. Ad-
dressing the relationship between attachment to these natural environ-
ments and children's psychological states can provide a cultural rich-
ness in literature and thus contribute to expanding the literature.

Therefore, the study aims to understand children's connectedness to
nature in the Turkish sample. We used three different study designs and
three different samples for the designs. In this way, we aimed to make
the results of the study more generalizable and adaptable for partici-
pants in different samples. In Study-1, we explored adaptation of a com-
monly-used CNI in a Turkish sample; in Study-2, we examined the rela-
tionship of connection to nature with various demographic characteris-
tics; and in Study-3, using a serial mediation model, we examined the
relationship between connection to nature and hope, satisfaction with
life, and psychological symptoms. The research questions we addressed
in this research are as follows:

1. Is the CNI discussed in Study −1 a valid and reliable tool in the
Turkish sample?

2. Are the personal factors (gender, socioeconomic status, screen
time, and frequency of contact with nature) considered in Study-2
a significant predictor of connection to nature?

3. Do hope and satisfaction with life play a mediator role in the
relationship between connection to nature and psychological
health, as discussed in Study-3?

Table 1
Previous studies on connectedness to nature.
Researchers Topic Related to

Connectedness to Nature
Country Sample

Biedenweg et al.
(2017)

Life satisfaction USA Adults

Cheng and
Monroe
(2012)

Emotional attitudes
towards the natural
environment

USA Children

Cui and Yang
(2022)

Happiness China Childrens

Dean et al.
(2018)

Mental and physical health Australia Adults

Jackson et al.
(2021)

Mental well-being USA Adolescents

Lackey et al.
(2022)

Future career interest USA Youths

Mayer and
Frantz (2004)

Emotional connection USA University
students

Nisbet and
Zelenski
(2013)

Nature relatedness Canada University
students and
adults

Otto and
Pensini
(2017)

Environmental knowledge
and ecological behaviour

Germany Children

Piccininni et al.
(2018)

Mental health Canada Adolescents

Richardson et
al. (2019)

Nature connection UK Children and
adults

Rosa, Larson, et
al. (2023)

Outdoor preferences and
nature-based recreation

Brazil and the
United States

College students

Sobko et al.
(2018)

Psychological functioning Hong Kong Preschool
children
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2. Study 1: adaptation of the CNI in Turkey

2.1. Participants

Our first study attempted to adapt the CNI to a Turkish sample. The
participants of the study were middle school students studying in the
Central Anatolia Region of Turkey. A convenience sampling technique
was used to select the students. A total of 214 students, 125 (58.4%)
girls and 89 (41.6%) boys, participated in the study. The mean age of
the students was 12.34 years (range = 11–16 years). Eleven (5.1%) of
the students defined themselves as low socioeconomic status, 133
(62.1%) as medium and 70 (32.7%) as high socioeconomic status.

2.2. Instruments

2.2.1. The demographic characteristics form
This form was prepared by the researcher to access the demographic

information of the students for Study-1. Students were asked about
their gender, age, and socioeconomic status. Children in the 11–16 age
groups may describe their socioeconomic status as low, medium or
high. In previous studies conducted with children, socioeconomic status
information was asked this way (Mert et al., 2015).

2.2.2. Connection to Nature Index (CNI)
The CNI developed by Cheng and Monroe (2012) was used in the

study. The CNI consists of 4 factors (enjoyment of nature, empathy for
creatures, sense of oneness with nature, and sense of responsibility for
the environment) and 16 items. The scale is scored on a 5-point Likert
scale (1 = strongly disagree … 5 = strongly agree). Scoring is based
on the total score obtained from the scale. Accordingly, a high score on
the scale insinuates a strong connection to nature.

2.3. Procedure and data collection

A series of procedural steps were followed for the Turkish adapta-
tion of the CNI (Beaton et al., 2000). Two bilingual translators, who are
native speakers of Turkish and fluent in English, translated the CNI into
Turkish independently of one another. One of the translators was a
Ph.D. science educator who has conducted studies on nature and has
previously conducted scale adaptations. The other was an expert in as-
sessment and evaluation who completed his Ph.D. abroad with a major
in English. After the translation was completed, the Turkish form was
prepared once the mini-panel (which included the researcher) came to
a consensus regarding the language in the translation. The form was
back-translated into the native language with the help of two native
English translators. The back-translated form was examined by the ex-
perts in the first mini-panel and compared with the original version of
the scale. Then, the final revisions of the scale began. The Turkish form
of the CNI was checked by two doctoral faculty members from the field
of Turkish language teaching, and eight students outside the sample
were asked for their opinions on the comprehensibility of the form.
Thus, the scale was subjected to a pilot application in terms of compre-
hensibility.

After the adaptation of the scale, ethics committee permission was
obtained for Study-1 and Study-2 and Study-3 (Human Research Ethics
Committee of XX University- Ref. No = 2023-SBB-0530), and thus the
data collection process started. Data were collected between September
and October 2023. The relevant form was first delivered to the school
principals and both parental permission and voluntary participation
permissions were obtained from the students. All ethical concerns were
addressed in accordance with the ethical standards of the 1964 Helsinki
Declaration.

2.4. Data analysis

SPSS Statistics (ver. 26.0) was used for descriptive statistical analy-
ses and AMOS 23.0 was used for confirmatory factor analysis (CFA) of
CNI. The maximum likelihood method was adopted for data analysis.
χ2/df < 3, AGFI (>.90), GFI (>.90), NFI (>.90), IFI (>.90), CFI
(>.90), TLI (>.90), and RMSEA (<.08) values were taken into consid-
eration in the evaluation of fit indices (Kline, 2011).

Convergent validity and discriminant validity were examined in
testing the construct validity of the CNI. Also, average variance ex-
tracted (AVE>.50) and composite reliability (CR > .70) values were
calculated (Hu & Bentler, 1999). In evaluating discriminant validity,
maximum shared variance (MSV) and average shared variance (ASV)
checks were performed (Fornell & Larcker, 1981). For reliability, Cron-
bach's alpha (α), CR, and McDonald's omega (ω) coefficients were calcu-
lated.

2.5. Results

According to the CFA results for the CNI, the scale consisting of 16
items and 4 dimensions showed an excellent fit model: χ2/df = 1.35,
AGFI = .90, GFI = .93, NFI = .90, IFI = .96, CFI = .96, TLI = .95,
and RMSEA = .04 (CI = .02/.05). The structure of the scale consisting
of 16 items and 4 dimensions explained 56% of the variance. The factor
loadings of the scale ranged between .538 and .921. In the analyses con-
ducted for validity, it was seen that the AVE value was above .50 and
the AVE value was above both MSV and ASV values. For reliability,
Cronbach's alpha (α ranged = .72 - .77), McDonald's omega (ω
ranged = .73 - .83) and CR values (CR ranged = .71 - .85) were within
the acceptable range. As a result, the model of the CNI was validated in
the Turkish sample. Other descriptive statistical information about the
scale is presented in Table 2.

3. Study-2: the relationship between connection to nature and
personal factors

3.1. Participants

Our second study explored personal factors that are assumed to be
related to the connection to nature in a different Turkish sample. The
participants of the study were students from the northern part of
Turkey. The students were between the ages of 8 and 16 (M = 12.13,
SD = 1.64). A total of 375 students, 209 (40.3%) girls and 166 (32%)
boys, participated in the study. Of the students, 9 (1.7%) identified
themselves as having low socioeconomic status, 206 (39.8%) as
medium, and 160 (30.9%) as high socioeconomic status.

3.2. Instruments

3.2.1. The demographic characteristics form
In the form prepared to access student information within the scope

of Study-2, students were asked about their gender, age, and socioeco-
nomic status. In addition, the amount of time children spend in front of
screens (TV, tablet, and computer) on a daily basis (0–1 h/1–2 h/
2–3 h/3–4 h/4–5 h/more than 5 h per day) and the frequency of con-
tact with nature were also investigated. A 4-item measurement tool was
used for this purpose.). There were also two specific items assessing the
frequency by which students engage in certain natural environments: 1)
"How often have you spent time in natural places such as the country-
side, the beach, the mountains, etc.?" and "2) "How often have you vis-
ited places such as zoos or aquariums" (Collado et al., 2015; Gotch &
Hall, 2004; Larson et al., 2011). Students answered this question be-
tween 1 (never) to 5 (more than 10 times). In addition, students were
asked two questions regarding their experiences in nature: 3) "Do you
play in natural places after school time?" and 4) "Do you play in natural

3
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Table 2
Factor loading, mean, SD, AVE, CR, MSV, ASV, Cronbach's alpha, and McDonald's omega values of CNI in a sample of Turkish youth.
Items Factor loading Mean SD α CR ω AVE √AVE MSV AVS 1 2 3 4

Enjoyment of nature
I like to hear different sounds in nature .874 3.66 1.27 .77 .85 .78 .50 .71 .34 .25 -
I like to see wild flowers in nature .709 3.81 1.34
When I feel sad, I like to go outside and enjoy nature .563 3.53 1.42
Being in the natural environment makes me feel peaceful .688 3.83 1.27
I like to garden .681 3.64 1.30
Collecting rocks and shells is fun .720 3.42 1.45
Empathy for creatures
I feel sad when wild animals are hurt .672 3.77 1.25 .77 .79 .77 .51 .71 .35 .26 .55a -
I like to see wild animals living in a clean environment .691 3.94 1.23
I enjoy touching animals and plants .538 3.84 1.24
Taking care of animals is important to me .921 3.96 1.21
Sense of oneness with nature
Humans are part of the natural world .848 3.84 1.26 .72 .71 .73 .56 .74 .39 .28 .56a .53a -
People cannot live without plants and animals .633 4.05 1.19
Being outdoors makes me happy .761 3.90 1.38
Sense of responsibility
My actions will make the natural world different .732 3.19 1.14 .72 .79 .83 .52 .72 .36 .27 .42a .42a .56a –
Picking up trash on the ground can help the environment .627 4.20 1.15
People do not have the right to change the natural environment .798 3.33 1.42
a p < .001.

places during the weekends?” Students responded to these questions on
a scale of 1 (never) to 5 (all the time). The Cronbach's alpha coefficient
for this 4-item measure is .75.3.2.2. CNI-Turkish Form.

Within the scope of the study, the CNI, which was adapted into
Turkish in Study-1, was used. The Cronbach's alpha coefficient of the
CNI for Study-2 was .87. The goodness-of-fit index values of the CNI-
Turkish form for this sample were as follows: χ2/df = 2.60,
AGFI = .92, GFI = .94, NFI = .90, IFI = .94, CFI = .93, TLI = .92,
and RMSEA = .05 (CI = .04/.06).

3.3. Data analysis

In the study, descriptive statistics and primary analyses were con-
ducted with SPSS Statistics (ver. 26.0). Regression analysis was per-
formed to find the predictor variables of connection to nature. We cal-
culated the mean score for each sub-dimension of the CNI. The toler-
ance value was between .96 and .99 in the regression analysis, and the
VIF values were between 1.00 and 1.03 in the analyses, suggesting no
problems of multicollinearity. In addition, the highest correlation value
between binary variables was found to be .64 (Field, 2005). During the
analysis, the responses for gender, socioeconomic status, and screen
time were transformed into dummy variables. Due to the low number of
students who reported themselves to be at a low socioeconomic status
(1.6%), the data at this level were recorded as "below average" and
"above average". We created a socioeconomic status table according to
the household income reported by the Turkish Statistical Institute.
Based on the table, an artificial reference was prepared for those below
a certain income and those above this income. In this way, the analysis
was carried out in a binary categorization. Accordingly, the gender cat-
egorical variable was coded as "female", the socioeconomic status cate-
gory as "below average", and the time spent in front of the screen cate-
gory as "0–1 h per day" was coded as reference group. Previous litera-
ture findings were taken into consideration in this coding (Collado et
al., 2015; Lackey et al., 2022; Larson et al., 2019; Rosa, Larson, et al.,
2023). Accordingly, we predicted that connection to nature would vary
according to gender, socioeconomic status, and screen time. We ex-
pected that less screen time, female gender, and lower socioeconomic
status would positively affect connection to nature.

3.4. Results

3.4.1. Descriptive analysis
Descriptive analyses were conducted first (Table 3). A score above

the midpoint was reached (Menjoyment of nature = 3.66, SD = .83;
MEmpathy for creatures = 3.81, SD = .88; MSense of oneness with nature = 3.89,
SD = .91; MSense of responsibility = 3.49, SD = .77) in all sub-dimensions.
Based on this, students have a high level of connection to nature. How-
ever, the average time students spend in front of the screen was 3 h per
day. In addition, the average number of activities spent in nature in the
last year and the frequency of contact with nature scored below 10. In
other words, this indicates that it is below the midpoint. The table also
includes the percentages of the responses given by the participants. Ac-
cording to this, the rate of 4-point responses in the sub-dimensions of
CNI varies between 17.83% and 21.01%, and the rate of 5-point re-
sponses varies between 23.60% and 33.60%. While 21.6% of the partic-
ipants spent less than 1 h in front of the screen daily, 5.4% reported
spending more than 5 h in front of the screen daily. While 14.7% of the
participants had not spent time in natural environments in the last year,
7.1% reported participating in more than ten activities in the last year.
Finally, 18.25% of respondents reported never experiencing nature on

Table 3
Descriptive analysis results Turkish Children's connection to nature and its
sub-dimensions, time spent in front of the screen, activity time spent within
the last year and nature experiences.
Variables Range M SD % of Participants

CNI 4-point 5-point
Enjoyment of nature 1–5 3.66 .83 21.01 25.81
Empathy for creatures 1–5 3.81 .88 17.65 30.92
Sense of oneness with

nature
1–5 3.89 .91 18.80 33.60

Sense of responsibility 1–5 3.49 .77 17.83 23.60
0-1 h 5+ hours

Time spent in front of
the screen

1–6 2.58 1.51 21.6 5.4

Never activity More than 10
times activity

Activity time spent
within 1 year

1–5 2.55 1.08 14.7 7.1

Never experiences
in nature

All the time
experiences

Nature experiences 1–5 2.53 1.24 18.25 15.15

4
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weekends or after school, compared to 15.15% who reported the oppo-
site.

3.4.2. Regression analyses
Following the descriptive analyses, we tested whether personal

characteristics were significant predictors of connection to nature
(Table 4). Gender, socioeconomic status, time spent in front of the
screen, and contact with nature variables had a significant relationship
with the connection nature has in children (R = .74, R2 = .60,
p = .00). Together, these four variables explain approximately 60% of
the total variance in the connection to nature.

According to the standardized regression coefficient (β), the relative
order of importance of the predictor variables on the connection to na-
ture was contact with nature (B = .17, p < .01), time spent in front of
the screen (B = −.16, p < .01), and gender (B = .16, p < .01).

4. Study-3: investigating the relationship between connection to
nature and hope, satisfaction with life, and psychological
symptoms

4.1. Participants

In our third study, the relationship between psychological health,
satisfaction with life, and hope was examined using the CNI in Turkish
children. This study's participants were different from Study-1 and
Study-2. They were students aged 10–15 from southern Turkey
(M = 12.58, SD = 1.63). A total of 404 students, 280 (51.2%) girls and
124 (22.7%) boys, participated in the study. Of the students, 9 (1.6%)
identified themselves as low socioeconomic status, 253 (46.3%) as
medium and 142 (26.0%) as high socioeconomic status.

4.2. Instruments

4.2.1. The demographic characteristics form
In Study-3, age, gender, and socioeconomic status information were

using the same prepared form as in. in Study-1 and Study-2. The follow-
ing instruments were added below the form respectively.

4.2.2. The international health behavior in school-aged children symptom
checklist-(HBSC-SCL)

HBSC-SCL is used as a measure of psychological health. It is an 8-
item scale measuring psychological and somatic symptoms in children
(Haugland & Wold, 2001). In this study, the HBSC-SCL psychological
subscale (4 items) was used. The HBSC-SCL subscale examines only psy-
chological symptoms (complaints about feeling low or depressed, feel-
ing irritable or bad-tempered, feeling nervous, and difficulties sleeping)
in children (Gariepy et al., 2016).

Students were asked how many times they experienced each symp-
tom in the previous six months. The possible answers are listed as fol-
lows: 1 = about every day, 2 = more than once a week, 3 = about
every week, 4 = about every month, 5 = rarely or never. Some of the
statements in the scale are as follows: “I feel depressed”, and “I have diffi-

Table 4
Regression analysis of gender, socioeconomic status, screen time and contact
with nature as predictors of the connection to nature in Turkish children.
Variables B Std.ErrorB β p

Constant 4.12 .26 – .00
Gender .27 .08 .16 .00
SES .08 .08 .05 .28
Time −.08 .02 −.16 .00
CN .16 .04 .17 .00
R = .74, R2 = .60, F (4, 370) = 7.65, p = .00

Note. SES= Socioeconomic status, Time = Time spent in front of the screen,
CN = contact with nature.

culties sleeping”. It is understood that psychosomatic symptoms are more
significant as the score obtained from the scale increases. Therefore, the
scale scores are reverse coded. The scale was adapted to Turkish within
the scope of the study. The fit index values of the one-factor scale are as
follows: χ2/df = 2.16, AGFI = .98, GFI = .99, NFI = .99, IFI = .99,
CFI = .99, TLI = .98, and RMSEA = .04 (CI = .00/.10). This shows
that the model has an excellent fit value (Hu & Bentler, 1999). In addi-
tion, the AVE value of the scale is .56, CR value is .83 and Cronbach's al-
pha value is .78.

4.2.3. Satisfaction with life scale for children (SWLS-C)
The satisfaction with life scale for children developed by

Gadermann et al. (2010) was adapted into Turkish by Altay and Ekşi
(2018). The 5-point Likert-type scale (1 = disagree a lot … 5 = agree a
lot) consists of one dimension and 5 items. A higher score denotes an in-
creased satisfaction with life. The Cronbach's alpha coefficient calcu-
lated for this study is .80. Some of the statements in the scale are as fol-
lows: "In most ways my life is close to the way I want it to be", and "Things in
my life are perfect".

4.2.4. Children's hope scale (CHS)
The Children's Hope Scale was developed by Snyder et al. (1997)

and adapted into Turkish by Atik and Kemer (2009). The scale consists
of two dimensions: pathways (items 1, 3, 5) and agency (items 2, 4, 6).
The scale, which consists of a total of 6 items, is scored according to a 6-
point Likert-type scale (1 = never … 6 = always). Scoring of the scale
is based on the total score. A higher score on the scale is interpreted as a
hopeful outlook. The Cronbach's alpha coefficient calculated within the
scope of the study is .80. Some of the statements in the scale are as fol-
lows: “I think I am doing pretty well”, and “I can think of many ways to get
the things in life that are most important to me”.

4.2.5. Connection to Nature Index-Turkish Form
In Study-1, the Connection to Nature Index (CNI) adapted to Turkish

was used. Therefore, the same scale was used in Study-3 as in Study-2.
The calculated Cronbach's alpha coefficient of CNI for Study-3 is .87.
The goodness-of-fit index values of the CNI-Turkish form for this sam-
ple were as follows: χ2/df = 2.66, AGFI = .91, GFI = .94, NFI = .91,
IFI = .94, CFI = .94, TLI = .93, and RMSEA = .05 (CI = .04/.06).
Also, CFA tables for the studies are presented in Appendix 1.

4.3. Data analysis

In Study-3, the scores obtained by the sample from CNI, CHS, SWLS-
C, and HBSC-SCL scales were first analyzed by descriptive analysis.
Then, the relationships between CNI, CHS, SWLS-C, and HBSC-SCL
were examined with Pearson correlation analysis. Afterward, the hy-
pothesized serial mediation model between these variables was tested
with the AMOS 23.0 program. In this model, we tested whether the ef-
fect of the independent variable (CNI) passes through more than one
mediator (CHS and SWLS-C) before affecting the dependent variable
(HBSC-SCL).

4.4. Results

4.4.1. Descriptive analysis
Firstly, descriptive analyses of the scores obtained from CNI, CHS,

SWLS-C, and HBSC-SCL were conducted (Table 5). The analyses for
Study-3 showed that the scores obtained from CNI (M = 3.71,
SD = .68), CHS (M = 3.88, SD = 1.00), and SWLS-C (M = 3.03,
SD = .90) were above midpoint. Students appeared to demonstrate
high levels of connection to nature, hope, and satisfaction with life.
Their scores on the HBSC-SCL (M = 2.78, SD = 1.01) were below mid-
point. This can be explained by a noted lack of debilitating psychologi-
cal conditions.
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Table 5
Descriptive analysis results and correlation values Turkish Children's scores
on the connection to nature, psychological health, satisfaction with life, and
hope scales.
Variables Range Mean SD Skewness

(SE = .10)
Kurtosis
(SE = .20)

1 2 3 4

1.CNI 1–5 3.71 .68 −1.22 1.70 –
2.HBSC-

SCL
1–5 2.78 1.01 −.03 −.37 −.17* –

3.SWLS-
C

1–5 3.03 .90 −.11 −.00 .23* −.49a –

4.CHS 1–6 3.88 1.00 −.31 .24 .38* −.41a .61a –

Notes: CNI: connection to nature; HBSC-SCL: international health behavior in
school-aged children symptom checklist; SWLS-C: satisfaction with life scale for
children; CHS: children's hope scale.

a p < .001.

HBSC-SCL was negatively correlated with all variables. There was a
low correlation between HBSC-SCL and CNI (r = −.17, p < .001), a
moderate correlation between HBSC-SCL and SWLS-C (r = −.49,
p < .001), and a moderate correlation between HBSC-SCL and CHS
(r = −.41, p < .001). The strongest relationship was between SWLS-C
and CHS (r = .61, p < .001).

4.4.2. Serial multiple mediational analysis
At this stage of the study, we examined the serial mediation role of

CHS and SWLS-C between CNI and HBSC-SCL (Fig. 1). The values for
the model tested for this purpose are as follows: χ2/df = 1.69,
AGFI = .95, GFI = .96, NFI = .95, IFI = .97, CFI = .97, TLI = .97,
and RMSEA = .03 (CI = .02/.14). The model showed excellent fit.
Based on the results, CNI positively predicted CHS (B = .84, p < .001)
and SWLS-C (B = .97, p < .05). Moreover, the total effect of CNI on
HBSC-SCL was significant (B = −.24, p < .05). On the other hand, the
(direct) effect of CNI on HBSC-SCL did not continue to emerge after
controlling for the effects of CHS and SWLS-C (B = −.01, p > .05).
Both CHS (B = −.55, SE = .07) and SWLS-SCL (B = −.42, SE = .07)
were found to mediate the relationship between CNI and HBSC-SCL.
CNI also appeared to predict HBSC-SCL via CHS followed by SWLS-C
(i.e., serial mediation effect) (B = −.91, SE = .02). In conclusion, CHS
and SWLS-C mediated serially and fully between CNI and HBSC-SCL.
Accordingly, hope and satisfaction with life in children form a causal
chain that connects to nature and psychological health. In other words,

the connection to nature feeds hope, and hope increases satisfaction
with life and decreases psychological symptoms in children (Fig. 1).

4.5. Discussion

In this study, we first adapted the CNI into Turkish (Study-1) and
then examined the relationship between personal factors and connec-
tion to nature using the Turkish CNI (Study-2). Using a mediation
model, we tested the relationship between the CNI and hope, satisfac-
tion with life, and psychological symptoms (Study-3).

4.5.1. Turkish adaptation study of the CNI
Our analysis confirmed that the 16 item, 4 factor structures was pre-

served as in the original structure of the CNI. No items were added or
removed in the Turkish version of the CNI. Therefore, it is possible to
say that the basic theoretical structure of the CNI is also valid for the
Turkish sample. As Rosa, Fried, et al. (2023) suggest, these results indi-
cate that, the CNI can be subjected to rigorous validity and reliability
analyses in different samples.

Most other instruments in the literature were aimed at adults
(Mayer & Frantz, 2004; Nisbet & Zelenski, 2013). The CNI was devel-
oped to measure children's connection to nature (Cheng & Monroe,
2012). In this respect, the CNI, which includes emotional elements such
as interest in nature, enjoyment of nature, and empathy, can be consid-
ered a good tool for determining children's connection to nature (Arola
et al., 2023). Considering all these, there are no obstacles to the applica-
tion of the CNI in the Turkish sample.

The results obtained in Study-1 showed that the Turkish version of
the CNI is a valid and reliable instrument. This is important for deter-
mining children's connection to nature and understanding sensitivity
and adaptation to nature. Thus, the influential role of connection to na-
ture can be discussed in improving physical and mental health and in-
tervention programs for children (Bowers et al., 2021).

In addition, although there are significant findings regarding the
psychometric properties of the CNI, the current study also has some
limitations that should be considered when interpreting the results.
Certain procedural steps were followed at this stage. Translation and
back-translation procedures were performed for the adapted scale in
this context. Then, analyses were conducted to determine validity and
reliability. Cronbach's alpha, CR, and McDonald's omega coefficients
were evaluated for convergent and discriminant validity and reliability.
In the future, different measurements (e.g. the test-retest reliability co-
efficient) can be used to determine the validity and reliability of the

Fig. 1. A serial multiple mediational model testing the relationship between the connection to nature, hope, satisfaction with life and psychological health in Turkish
children (Notes: CNI: connection to nature; HBSC-SCL: international health behavior in school-aged children symptom checklist; SWLS-C: satisfaction with life scale
for children; CHS: children's hope scale).
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CNI. However, only data collected from a certain region of Turkey were
used in the scale adaptation. Therefore, more work could be done with
young people in the future in the context of the Global South.

4.5.2. Connection to nature and personal factors
In Study-2, we found that gender, screen time, and frequency of con-

tact with nature were predictors of being connected to nature. The re-
sults of the study were supported by previous literature. It had previ-
ously been reported that females show more pro-environmental behav-
ior and have more connection to nature than do males (Gifford &
Nilsson, 2014; Rosa, Larson, et al., 2023). In this study, we also found
that Turkish girl students had a higher level of connection to nature. In
the literature, this is explained by the fact that girls have a more emo-
tional connection with nature (Dean et al., 2018). However, there are
also study results that report the opposite. For example, Soga et al.
(2018) reported that females are less connected to nature than men be-
cause they experience time constraints in outdoor experiences. Of
course, this may be related to cultural norms and social structure
(Bakir-Demir et al., 2019). It may be a good idea to promote environ-
ments that appeal to both genders and examine the barriers to connec-
tion to nature.

Connection to nature has also been associated with screen time and
frequency of contact with nature (Larson et al., 2019). Our study shows
that connection to nature increases as screen time decreases and the fre-
quency of contact with nature increases. This is an important finding in
terms of children's health, well-being (MacKerron & Mourato, 2013)
and cognitive development (Chawla, 2022; Dean et al., 2018). This may
mean that factors that reduce experiences of nature may also be a bar-
rier to positive initiatives towards nature (Soga et al., 2018). These in-
dividuals, still in childhood, will determine public support for nature
conservation in the future. Encouraging experiences in nature while
also reducing the time spent in front of screens can help strengthen a
connection to the natural world.

4.5.3. Relationship between connection to nature and hope, satisfaction
with life, and psychological symptoms

In Study-3, satisfaction with life and hope in children were found to
play serial and full mediation roles between connection to nature and
psychological health. Accordingly, being connected to nature is nega-
tively related to psychological symptoms, whereas connecting to nature
increases hope and satisfaction with life. Intervention programs to in-
crease students’ connection to nature may be effective in curbing psy-
chological symptoms. Mackay and Neill (2010) reported that activities
in nature are an important factor in reducing symptoms. Arola et al.
(2023) emphasized that connection to nature affects well-being in a sys-
tematic review of 72 studies on the relationship between connection to
nature and child well-being. Also, Jackson et al. (2021) reported the di-
rect relationship between connection to nature and happiness and hope
in children.

Finally, Chawla (2022) reported that children with a high connec-
tion to nature look hopefully to the future. Biedenweg et al. (2017)
found positive correlation values between increased outdoor recreation
activities and satisfaction with life. Chang et al. (2020) reported that
not only physical experiences in the natural world, but even the view of
nature through the window increased satisfaction with life. Finally,
Bowers et al. (2021)associate a positive youth with an increased con-
nection to nature. Educators have a clear responsibility to cultivate a re-
spect and need for experiences in the natural world among their stu-
dents as this clearly aids physical and cognitive development, as well as
the mental health of children.

4.6. Limitations and future research

The current study examined the connection to nature only regarding
gender, SES, screen time, and frequency of experiencing nature. How-

ever, other personal factors and parental attitudes (Larson et al., 2013)
may also be practical. For example, the impact of parents' attitudes to-
wards nature on their children's connection to nature in the Turkish
sample has yet to be discovered. Alternatively, the effect of the environ-
mental attitude that parents bring from their childhood on their chil-
dren's connection to nature is still being determined. Therefore, in the
future, parental attitudes and backgrounds can be considered a per-
sonal factor in the Turkish sample.

However, the study has other limitations. First, it only covers chil-
dren in Turkey, which reflects a very small sample. More data is, there-
fore, needed, especially across the Global South. There is also a need to
test ways of promoting a connection to nature across different groups.
The present study does not go beyond gender; SES is considered rela-
tively narrowly. Therefore, issues such as race and income can be ad-
dressed in a broader range.

5. Conclusion

This study highlights the importance of examining connection to na-
ture among youth and highlights ways in which that might be done.
The study examined children's connection to nature in the Turkish sam-
ple and reached some important conclusions. A negative relationship
between connection to nature and psychological symptoms was found.
In addition, a positive relationship was found between connection to
nature, hope in children and satisfaction with life. This can be an excel-
lent idea for nature therapy centres. In a nature therapy centre in the
Turkish context, children can develop an intrinsic connection to nature,
and parents can develop nature-based parenting skills. Accordingly, na-
ture walks and activities can be organized, gardening and plant care
can be encouraged in children, opportunities for creative interaction
with nature can be provided, and a sense of responsibility towards na-
ture can be strengthened by participating in nature conservation activi-
ties to achieve the healing and hope provided by connection to nature.
In this context, supporting policy development and implementation
processes related to increasing nature interactions and access to green
space is important. In addition, given the importance of CNI as an ab-
stract concept representing a connection to nature, it needs to be mea-
sured effectively in different populations. In the present study, CNI was
found to be culturally appropriate. Therefore, testing its appropriate-
ness in different cultures may help provide inferences.
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