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Abstract

The experience of studying abroad often poses challenges related to social adaptation
and loneliness, emphasizing the significance of establishing strong social connections for
well-being and academic success. This study investigated two potential approaches to
facilitate social connectedness among international students: personal storytelling and
exposure to spacious virtual nature, while also considering nature-relatedness. Four main
effects were hypothesized: (1) personal storytelling positively influencing social
connectedness, (2) spacious nature having a similar effect, (3) a significant increase in social
connectedness from the combined effect of personal storytelling and spacious nature, and (4)
nature-relatedness mediating the relationship between spacious nature exposure and social
connectedness. Using convenience sampling, 99 international students participated in the
study, which employed a 2x2 factorial design to examine the main effects of personal
storytelling and spacious nature, as well as their interaction on social connectedness.
Participants were randomly assigned to one of four conditions, involving exposure to either a
spacious or non-spacious video and responding to a personal or neutral storytelling question.
Pre- and post-questionnaires assessed social connectedness, and a nature-relatedness
questionnaire was also administered. The results indicated a significant effect of personal
storytelling compared to neutral one on the level of social connectedness. However, no
significant differences in social connectedness between the spacious and non-spacious
interaction conditions or their interaction with storytelling. These findings suggest that
personal storytelling holds promise for fostering social connectedness while highlighting the
need for further research to explore the potential of utilizing spacious nature and storytelling
in enhancing social connectedness among international students.
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International Students



Promoting Social Connectedness in International University Students by Using
Storytelling and Virtual Nature

Studying abroad often brings various difficulties like social adaptation and loneliness,
while having strong social connections is essential for better well-being and academic
achievement (Gurung et al., 1997; Hawera & McCamley, 2020; Sawir et al., 2008). This
paper discussed how international students' social connectedness can be facilitated by
utilising personal storytelling and exposure to spacious virtual nature. Exposure to
storytelling as well as virtual nature has been associated with happiness, and overall well-
being, and may be key to fostering international students' social connectedness (Browning et
al., 2020; Browning et al., 2023; McAdams & McLean, 2013; Weinstein et al., 2009).

From 2006 to 2021, there has been a significant rise in the number of international
students studying undergraduate and graduate programs in the Netherlands (Nuffic., 2022). In
2006, Dutch universities welcomed 31,500 international students, whereas, in 2021, this
number had increased to 115,100 students. More and more people are travelling abroad in
search of better education and greater opportunities.

On one hand, such a decision could be a great investment in one’s future and help
with career prospects. For example, Farrugia and Sanger (2017) found that academic
experience abroad broadens one’s perspectives regarding possible career pathways as well as
was proven to be useful for the development of communication and interpersonal skills.
Sisavath (2021) agreed with such findings by suggesting that exchange abroad experience is
associated with greater proficiency and interdisciplinary knowledge. Therefore, exchange
programmes and abroad studying are quite beneficial and provide a great base for evolving

both personally and academically.



But on the other hand, studying abroad may have its drawbacks. It can be argued that
studying, which most often also suggests living, abroad requires serious motivation and
psychological strength. People who migrate may face various challenges such as changes in
their social environment, adaptation to a new culture and changes in their sense of self, which
may harm their well-being and mental health (Bhugra, & Becker; 2005). For example,
research suggested that due to a lack of networking in a new place of living as well as loss of
contact with close ones, international students are highly likely to experience loneliness
during their study abroad (Hawera & McCamley., 2020; Sawir et al., 2008). In turn,
loneliness may put in danger psychological well-being by affecting perceived self-efficacy,
and self-esteem, and by engaging maladaptive coping mechanisms (Hawkley & Cacioppo,
2010; McAvay et al., 1996; Shankar et al., 2011; Steptoe et al., 2004). In addition, according
to Skromanis et al. (2018), international students are prone to engage in destructive and
unhealthy behaviour, such as substance abuse or/and gambling. Thus, by moving abroad to
pursue a greater education, one puts their psychological as well as physical health in danger.
Social Connectedness

Being an international student, as discussed above, may bring a lot of challenges, and
requires quite stamina. Gurung et al. (1997) argued that networking in a place of living has an
important impact on one’s well-being. Weaver et al. (2022) explained that the desire to
belong to a community is a basic human need that, when met, has a positive impact on both
physical and mental health. And when it comes to a sense of belonging and perceived feeling
of being valued as a member of a community, one can refer to the concept of social
connectedness (Berkman et al., 2000).

According to Umberson and Montez (2010), experiencing social connectedness is
crucial for one’s health as it promotes life expectancy and resilience. Another study

conducted by Gyasi et al. (2021), showed that strong social networks can decrease feelings of



loneliness, which is known to be quite damaging to one’s health and well-being (Hawkley &
Cacioppo, 2010; McAvay et al., 1996; Shankar et al., 2011; Steptoe et al., 2004). Moreover,
Pym et al. (2011) discovered that social connectedness positively correlates with better
academic performance. Similar findings were reported by Hm (2021), who stated that higher
levels of social connectedness in immigrant students are associated with better achievements
and general well-being. Thus, social connectedness is quite an important factor for well-being
and can affect various aspects of international student’s life.
Storytelling

To facilitate one’s perceived social connectedness, it may be beneficial to refer to the
tool of storytelling. Storytelling is one of the most commonly used method for establishing a
connection with others and imparting our experiences (East et al., 2010). According to
Hyland (2018), the act of personal storytelling involves actively summarising and presenting
a particular part of our life experience. McAdams and McLean (2013) explained that sharing
personal experiences can have a variety of beneficial impacts on mental health and well-
being, including raising happiness levels, lowering stress levels, and elevating mood.
Creating and sharing these personal stories assist people in making meaning of their
experiences, establishing a sense of continuity in their lives, and forming an intelligible sense
of who they are. Moreover, McAdams and McLean (2013) concluded that by fostering
empathy, the sharing of experiences, and understanding, storytelling can also help people
form social bonds. Indeed, according to Essary et al. (2021), engaging in personal storytelling
writing task enchased willingness to share emotions and personal information which in turn
helped in the creation of social bonds in school students. Thus, sharing personal experiences

and stories can increase one’s perceived social connectedness.



Nature and Nature Relatedness

Apart from storytelling, there are other possible ways to enchase one’s perceived
well-being and social connectedness: exposure to nature. Previous research has demonstrated
that nature can inspire pleasant emotions and associations (Menzel & Reese., 2021). There is
also a body of research suggesting that interaction with nature can improve not just physical
and mental health but also facilitates one’s well-being and cognitive functioning (Berman et
al., 2012; Capaldi et al., 2014; Russel et al., 2013). Furthermore, as it is argued by Goldy and
Piff (2020), exposure to nature can foster prosociality and engagement in social behaviour.
For example, Guéguen and Stefan (2016) conducted an experiment, which showed that those
who walked through a park were more likely to help a person who dropped a glove,
suggesting that even short exposure to nature enchase pro-social behaviour. Moreover, Maas
et al. (2009) found that green nature spaces in one’s neighbourhood reduce feelings of
isolation and foster a stronger sense of community. Thus, nature seems to have a positive
impact on how connected to others we feel.

In addition, one may refer to the concept of nature-relatedness. Schultz (2002)
defined nature relatedness as “the extent to which an individual includes nature within his/her
cognitive representation of self” (p.67). In other words, it can be understood as a way people
perceive nature and their relationship with it. Research shows that nature-relatedness is a
major predictor of perceived happiness, vitality, and better well-being (Nisbet., 2011;
Zelenski et al., 2014). Moreover, research showed that nature-relatedness mediates the
positive effect of exposure to nature on one’s well-being and perceived quality of life
(Baceviciene & Jankauskiene, 2022; Mayer et al., 2009; Pensini et al., 2016). Thus, nature
may play quite an important role in facilitating and maintaining good well-being. But one

problem with exposure to nature may be that not everyone has an easy opportunity to nature.



Virtual Nature

As there are people who may not have access to nature, virtual nature (VN) may be a
solution. According to Litleskare et al. (2020), VN refers to technology that in a variety of
ways imitates and facilitates the experience of the natural world. There is strong research
evidence that VN may improve one’s mood, and well-being and even reduce anxiety
(Browning et al., 2020; Browning et al., 2023; Weinstein et al., 2009). Moreover, van
Houwelingen-Snippe et al. (2020a) found that simply watching videos with VN increased the
perceived social connectedness of participants. And even though exposure to nature in vivo
may have a better effect on general well-being, VN shows great promise (White et al., 2022).
But for VN to have any effect, it should be designed in such a way, that would capture
attention and facilitate cognitive functions. For that one can refer to Attention Restoration
Theory.
Attention Restoration Theory

A psychological framework called Attention Restoration Theory (ART) describes
how nature can improve cognitive and attentional functioning in people (Kaplan and Kaplan,
1989). The theory postulates that exposure to nature can restore attentional resources depleted
by directed attention activities. According to ART, restorative effects of the environment are
based on four principles: soft fascination, mystery, spaciousness, and compatibility.
However, the current study will only focus on the principle of spaciousness as there is
compelling scientific evidence that natural settings with high levels of spaciousness
significantly increase prosocial behaviour and social aspirations by lowering self-
centeredness as well as encouraging a more inclusive sense of self and a wider mindset (Piff
et al., 2015; van Houwelingen-Snippe et al., 2020b)

Kaplan and Kaplan (1989) explained the principle of spaciousness as the physical and

perceptual expansiveness of nature. According to van Houwelingen-Snippe et al. (2020b) as



well as Keltner and Haidt (2003), nature can be considered as spacious when the observer
perceives themself as small as opposed to something big. The studies of van Houwelingen-
Snippe et al. (2020b) and Otten et al. (2023) showed that VN high in spaciousness greatly
boosts one’s sense of social connectedness as well as the desire to engage in social
interaction. So, nature scenes high in spaciousness can facilitate one’s social connectedness.
Current Study

Exchange students and those who moved abroad for better future academic prospects
are at risk of facing numerous interpersonal challenges and bad well-being due to a lack of
stable social networks (Hawera & McCamley., 2020; Sawir et al., 2008). Thus, it is highly
important to find a way to facilitate feelings of social connectedness in international students.
The current study is aimed to explore the independent as well as combined effects of personal
storytelling and spacious nature on the social connectedness of international students. As was
mentioned above, there is scientific evidence that both storytelling and spacious VN have a
positive effect on social connectedness (McAdams & McLean, 2013; Otten et al., 2023; Piff
et al., 2015; van Houwelingen-Snippe et al., 2020a, 2020b). So, it was decided to compare
levels of social connectedness among participants after engaging in personal storytelling
versus engaging in neutral storytelling as well as compare the social connectedness scores
after being exposed to spacious nature versus non-spacious nature. Moreover, according to
Menzel and Reese (2021), exposure to nature helps to inspire pleasant emotions and
associations. Thus, it can be expected that VN may facilitate one to engage in storytelling and
share personal meaningful stories. But still, there is little research about the interaction of
these concepts, thus, it was decided to explore such a relationship.

Further, it was decided to measure the mediation effect of nature relatedness between
the spaciousness of nature and its effect on social connectedness (see Figure 1). The literature

suggested that both: exposure to VN and high levels of nature-relatedness have a positive



effect on well-being and perceived happiness (Nisbet., 2011; Houwelingen-Snippe et al.,
2020a; Zelenski et al., 2014). It is also suggested that nature-relatedness may mediate the
relationship between exposure to real nature and higher levels of social connectedness
(Pensini et al., 2016; Baceviciene & Jankauskiene., 2022; Mayer et al., 2009). Thus, it would
be interesting to see if similar results would be obtained by using VN.

Figure 1

Expected Mediation Effect of Nature Relatedness Between Exposure to Spacious Nature and

Social Connectedness

Nature
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Spacious
i Connectedness
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For that two research questions were formulated.

1. What are the effects of personal storytelling and spacious nature on social
connectedness?

2. Does nature relatedness mediate the relationship between exposure to
spacious nature and social connectedness?

In addition to two research questions, four hypotheses were constructed to investigate
the effect of storytelling, VN, and nature-relatedness on social connectedness. First, personal
storytelling was expected to trigger higher levels of social connectedness. Second, it was
hypothesised that spacious nature will facilitate social connectedness. Third, the interaction

effect is expected as personal storytelling may increase the effect of spacious nature on social
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connectedness. And lastly, fourth, it is hypothesised that the nature-relatedness of participants
would work as a mediator between exposure to spacious nature and social connectedness.
H1: Participants who experience personal storytelling will report higher levels of
social connectedness compared to those who experience neutral storytelling.
H?2: Participants who experience spacious nature will report higher levels of social
connectedness compared to those who experience nature with lower spaciousness.
H3: Participants who experience the combined effect of spacious nature and personal
storytelling will report higher levels of social connectedness compared to those who
experience nature with lower spaciousness and neutral storytelling.
H4: Nature relatedness will mediate the relationship between exposure to spacious
nature and social connectedness.
Methods
Design
The study design for this research was a 2x2 experimental design, with participants
randomly assigned to one of four conditions: personal storytelling and spacious nature,
personal storytelling and non-spacious nature, neutral storytelling and spacious nature, and
neutral storytelling and non-spacious nature. Participants' social connectedness was measured
using standardised scales before and after the intervention, while nature connectedness was
measured only before the intervention. This study has been ethically approved by the Ethics
Committee of the Faculty of Behavioural, Management and Social Sciences at the University
of Twente.
Participants
The sample consisted of 99 participants: 62 were women, 36 were males and 1 was
non-binary/third gender. The ages of the participants ranged between 18 and 30 years old (M

=22, SD = 1.99). There were 20 different nationalities in total; however, most participants
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were from Germany (49.5%) and Latvia (22.2%). The highest educational degrees for
participants were a high school diploma (66.7%) and a bachelor’s degree (19.2%). Socio-
demographic data of participants across all conditions can be appreciated in Table 1. To
check for differences in gender, nationality, and education between four conditions a chi-
square test was conducted. No significant association was found between nationality and four
conditions, X2 (9) = 6.098, p = 0.633. Similarly, the test did not find any significant
association between gender and four conditions, X2 (6) =4.514, p = 0.477. No significant
association was found between education and four conditions, X2 (12) = 8.744, p = 0.754.
Finally, when checking for differences in age between conditions, the Kruskal-Wallis test
showed no significant differences, X2(3) = 2.953, p = 0.399.

Table 1

Socio-demographic Data of the Participants Across Conditions

Baseline characteristic =~ PS® x SNP NS¢ x SN PS x NSN¢ NS x NSN Total
n % n % n % n % n %
Nationality
German 15 53.57 10 50.0 15 60.0 9 34.62 49 495
Latvian 3 10.71 6 30.0 7 28.0 6 23.08 22 222
Russian 2 7.14 1 5.0 1 4.0 2 7.69 6 6.1
Other 8 28.57 3 15.0 2 8.0 9 34.62 22 222
Gender
Male 7 25.0 9 45.0 10 400 10 38.46 36 36.3
Female 20 71.43 11 55.0 15 60.0 16 61.54 62 62.6
Non-binary/third 1 3.57 0 0 0 0 0 0 1 1.1
gender
Education

High school diploma 20 71.43 11 55.0 17 68.0 18 69.23 66

66.7



Table 1 Continued
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PS? x SNP NS¢ x SN PS x NSN¢ NS x NSN Total
n % n % n n % n % n
Some college but no 14.29 2 10.0 12.0 2 7.69 11 11.1
degree
Associate degree in 0 0 1 5.0 0 0 0 0 1 1.0
college (2-year)
Bachelor’s diploma 4 14.29 6 30.0 4 16.0 5 19.23 19 19.2
Master’s diploma 0 0 0 0 1 4.0 1 3.85 2 2.0
Age M SD M SD M SD M SD M SD
2136 1.62 2205 1.67 2204 2.05 21.58 2.45 21.72 198
Note. n=99

2 Personal Storytelling
bSpacious Nature
¢ Neutral Storytelling

4Non-Spacious Nature

Materials

To manipulate the participant's perceived social connectedness two videos and two

storytelling questions were produced. First, a pilot study was conducted with a small

questionnaire and nine nature videos to see which videos would be most effective in priming

the participants (see Appendix A). The videos were produced using the software Virtual

Nature Healing Environment provided by the BMS lab of the University of Twente. For

ensuring a better immersion, it was decided to include sounds of nature in the videos

(Ratcliffe et al., 2013). Based on the results of the pilot test, two videos were chosen: the one

that was perceived as the most spacious and the one that was perceived as the least spacious.

The two videos that were used in the final experiment can be appreciated in Figure 2 and

Figure 3.



Figure 2

Spacious Nature

Figure 3

Non-Spacious Nature

Second, storytelling questions were constructed. Personal storytelling question
addressed any positive memory that is associated with a prior watched video: “After
watching the video, please try to remember a memory that has been meaningful to you.

Describe it as detailed as possible. Think about: Who was the main person in this situation,

13
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you, or someone else? When and where did this happen? What happened, what did you do or
say, what did others do or say? Are there sensory details (see, hear, smell, feel, taste)? Can
you picture it as a movie? Please take your time describing the memory”.

A neutral storytelling question addressed what a participant did yesterday: “After
watching the video, please write down what you have done yesterday. Try to remember it as
detailed as possible and describe it. Think about where you were, who you were with and
what happened. Please take your time describing the course of your day”.

Instruments

To calculate nature-relatedness and social connectedness scores two scales were used.
As was purposed by Nisbet & Zelenski (2013), the scores for the nature-relatedness scale
were calculated by assigning numerical values to participants' responses on a six-item Likert
scale (see Appendix B). An example of the item is: “My relationship to nature is an important
part of who [ am”. Responses ranged from one (strongly agree) to five (strongly disagree),
with a score of three indicating a neutral response. A total score was calculated for each
participant by averaging their responses across all six items. Scores could range from one to
five, with higher scores indicating greater agreement with the statements. Nisbet and Zelenski
(2013), reported good reliability of the scale: a Cronbach’s a=0.83. Similarly, in the sample
of the current study reliability had a value of Cronbach’s 0=0.81.

The scores for the social connectedness scale, as was purposed by Lee and Robbins
(1995), were calculated by assigning numerical values to participants' responses on an eight-
item Likert scale (see Appendix C). An example of the item is: “I don’t feel that I participate
with anyone or any group”. Similarly, to nature relatedness scoring system, responses ranged
from one (strongly agree) to five (strongly disagree), with a score of three indicating a neutral
response. However, a total score for pre and post-measures was calculated for each

participant by summing their responses across all eight items. Scores could range from eight
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to forty, with higher scores indicating greater agreement with the statements. The scale has
high reliability (a=0.91) and good validity (Lee & Robbins, 1995). The reliability within the
sample of the current study showed similar tendencies: Cronbach’s a=0.91 for the pre-
measurement and 0=0.92 for the post-measurement.

Procedure

Participants for the study were recruited using the SONA system, and through
convenience sampling by sharing the link via messengers and social media (Instagram,
Facebook, WhatsApp, Telegram). Students who participated in this study through SONA
received 0.5 credits when completed. To participate in the study, individuals were required to
be at least 18 years old and have a stable internet connection. They also were advised to use a
laptop and headphones for better emersion into the nature scene.

Firstly, participants were presented with an informed consent form. After that,
participants were asked about their age, gender, educational level, and nationality. Next,
participants were asked to fill out questionnaires measuring their nature-relatedness as well as
social connectedness. Further, participants were randomly split into two groups to watch one
video: the spacious nature video or the non-spacious nature video. The nature scenes included
animated elements (moving trees, grass, flowers) and sound effects of nature. Afterwards,
participants were again randomly split into two groups and were asked to answer either
personal or neutral storytelling questions. Lastly, all participants were asked one more time to
fill out social connectedness questionnaire and provide any comments regarding the study if
they wanted to.

Data Analysis

To test hypothesises the statistical program RStudio, Version 2023.03.1+446 was

used. First, missing value checks were performed on the dataset, and potentially problematic

observations were identified. By deleting observations with incomplete or missing responses,
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a data cleaning process was carried out to assure the integrity of data. This produced a clean
dataset that was free of inaccurate or partial data and was prepared for the following analyses.

Second, it was decided to check assumptions of normality. For that, a Shapiro-Wilk
test was performed. The test was performed on the entire sample for variables of nature
relatedness, pre-measure of social connectedness and post-measure of social connectedness
(see Table 2). The results indicated that the data were not normally distributed (all p-values <
.05). Therefore, it was decided to use non-parametric tests for analysing the data.

Third, the difference score for social connectedness was calculated (post-measure —
pre-measure = difference score) and used in all the analyses afterwards as a dependent
variable.

Table 2
Results of Shapiro-Wilk test for variables of Nature Relatedness, Pre-Measure of Social

Connectedness and Post-Measure of Social Connectedness

Variable w p-value
Nature Relatedness 0.97 0.03

Pre-measure of Social Connectedness 0.92 <0.001
Post-measure of Social Connectedness 0.86 <0.001

To test the hypotheses of the current study, three statistical tests were used. The first
and second hypotheses were tested employing the Mann-Whitney test. This test is a non-
parametric way of assessing if two independent groups differ on a single variable, which in
the current study is a difference score of social connectedness (McKnight & Najab; 2010). In
the case of the first hypothesis, the comparison was between personal and neutral storytelling
groups. In the case of the second: spacious nature and non-spacious nature groups. As a
criterion for the Mann-Whitney data analysis, a p-value of 0.05 (p<0.05) was used. Further,

for the effect size of Mann-Whitney U tests, Cliff’s delta statistic was used. Macbeth et al.
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(2011) stated that it is a “non-parametric effect size measure that quantifies the amount of
difference between two groups of observations...”. A group distribution overlaps entirely
when the effect size is 0, while an effect size of +1.0 or -1.0 implies that there is no overlap
between the two groups. To easily interpret Cliff’s delta effect sizes, Romano et al. (2006)
purposed these cut-offs: insignificant effect (< 0.147), small effect (between 0.147 and 0.33),
medium effect (between 0.33 and 0.474), or strong effect (> 0.474).

To test the third hypothesis the Aligned Rank Transform (ART) method was
employed followed by the Analysis of Variance of Aligned Rank Transformed (ART-
ANOVA). According to Wobbrock et al. (2011), this method allows to overcome limitations
of other parametric approaches such as a requirement for normal distribution of the data.
Authors explained that “ART relies on a preprocessing step that “aligns” data before applying
averaged ranks, after which point common ANOVA procedures can be used” (Wobbrock et
al., 2011, p. 143). As a criterion for the ART-ANOVA, a 95% confidence interval with a p-
value of 0.05 (p<0.05) was used. After the analysis, as suggested by Kay (2021), the effect
size of the interaction was calculated using partial eta-squared. For easier interpretation of
partial eta-squared Miles and Shevlin (2001) suggested these cut-offs: small (0.01 — 0.059),
medium (0.06 — 0.139), large (0.14 and above).

To test the fourth hypothesis Causal Mediation Analysis was conducted using
Nonparametric Bootstrap Confidence Intervals with the Percentile Method. According to
Imai et al. (2010), this method is highly effective when applied to nonparametric models. The
dependent variable in this analysis was the difference score of social connectedness, the
independent variable was exposure to spacious nature, and the mediating variable was a
nature-relatedness score. As a criterion for the Causal Mediation Analysis, a 95% confidence

interval with a p-value of 0.05 (p<0.05) was used.



Descriptive Statistics

Firstly, the nature-relatedness of participants was calculated. The average nature-
relatedness score across participants was 3.22, which suggests that, on average, participants

in this study feel moderately related to nature. Secondly, to examine the effect of VN and

Results
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storytelling on one’s level of social connectedness, descriptive statistics were performed (see

Table 3). The mean (M) and standard deviation (SD) scores of the participants' social

connectedness scores under four different experimental conditions as well as nature

relatedness scores were revealed by these data.

Table 3

Descriptive Statistics of the Pre-, Post-, and Difference Scores of Social Connectedness as

well as Nature-Relatedness Scores Between Conditions

PS? x SN NS¢x SN PS x NSN¢ NS x NSN Total
Sample Size 28 20 25 26 99

M SD M SD M SD M SD M SD
Pre-Experimental SC*  29.39 8.83 32.05 7.54 29.64 7.14 3323 6.11 31 7.57
Post-Experimental SC ~ 34.60 5.76 3240 833 3216 7.12 3473 5.60 3356 6.67
SC Difference Score 528 8.66 035 258 252 435 1.5 294 258 5.66
Nature Relatedness 323 087 323 0.79 332 084 311 087 322 0.84

2 Personal Storytelling
b Spacious Nature

¢ Neutral Storytelling
4Non-Spacious Nature
¢ Social Connectedness

Inferential Statistics

In Table 4 one may see the test results for the first and second hypotheses. For the

first hypothesis, which aimed to investigate the differences in social connectedness between

participants who experienced personal storytelling and those who experienced neutral

storytelling, the analysis revealed a significant difference among the social connectedness



medians between conditions, U = 1581, p = 0.010. After calculating median values, it

appeared that the difference score of social connectedness was greater for the personal

storytelling condition (Mdn = 2) than for the neutral condition (Mdn = 0.5) (see Figure 4).

Based on these results the first hypothesis is accepted. Based on the analysis using Cliff's

Delta, the effect size was estimated to be 0.297 (95% CI [0.071, 0.494]) for the first

hypothesis testing, indicating a small effect size. It suggested that the personal storytelling

group tended to have higher rankings compared to the neutral one.

Table 4

Results of Mann-Whitney U and Cliff’s Delta Tests for First and Second Hypotheses

19

Hypothesis Comparison Test-statistics  p-value Effect
Size
First Hypothesis Personal Storytelling vs. Neutral 1581 0.010 0.297
Storytelling
Second Hypothesis Spacious Nature vs. Non-spacious 1159 0.649 -0.053
Nature
Figure 4

Boxplot of Social Connectedness Difference Score by Storytelling
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For the second hypothesis, which aimed to investigate the differences in social
connectedness between participants who experienced spacious nature and those who
experienced non-spacious nature, the analysis did not reveal any significant difference among
medians of social connectedness difference score, U = 1159, p = 0.649. The visualisation of
medians of social connectedness difference score can be appreciated In Figure 5. Based on
these results the second hypothesis is rejected. According to the analysis using Cliff's Delta,
the effect size estimate was -0.053 (95% CI [-0.278, 0.177]), indicating an insignificant
difference in rankings between the two groups: exposure to spacious nature and exposure to
non-spacious nature.

Figure 5

Boxplot of Social Connectedness Difference Score by Nature
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For the third hypothesis, which proposed that participants who experienced the
combined effect of spacious nature and personal storytelling would exhibit higher levels of

social connectedness compared to those who experienced nature with lower spaciousness and
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neutral storytelling, the ART-ANOVA analysis indicated a non-significant interaction effect
between storytelling and nature (F(1, 95) =2.93, p = 0.09). Therefore, the third hypothesis is
rejected. To further explore the observed interaction, a visual representation was created (see
Figure 6). The plot demonstrates that the lines representing different conditions intersect,
suggesting a potential interaction. To quantify the effect size, an eta-squared test was
performed, yielding an effect size of 0.03, which indicates a small effect.

Figure 6

Interaction Plot of Social Connectedness: Storytelling x Nature Condition
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Social connectedness

neutral storytelling personal storytelling

Storytelling Condition

Note. “S” stands for spacious nature, while “NS” for non-spacious nature.

Finally, to test the fourth hypothesis, a causal mediation analysis was conducted using
the nonparametric bootstrap method with 1000 simulations. The analysis aimed to examine
the potential mediating effect of nature-relatedness on the relationship between exposure to
spacious nature and social connectedness (see Figure 7). The estimated Average Causal
Mediation Effect was -0.0265 (95% CI [-0.3931, 0.36]) with p-value = 0.88, indicating a non-

significant indirect effect of exposure to spacious nature on social connectedness through
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nature relatedness (path ab). The Average Direct Effect was 0.4034 (95% CI [-1.7035, 2.54])
and p-value = 0.69, showing no significant direct effect of exposure to spacious nature on
social connectedness (path c¢). The Total Effect, which combines the direct and indirect
effects, was 0.3768 (95% CI [-1.7505, 2.54]) with p-value = 0.71 was not statistically
significant (path c’). The Proportion Mediated was estimated as -0.0704 (95% CI [-1.5387,
1.32]) with p-value = 0.96, indicating no significant proportion of the total effect mediated by
nature relatedness (path d). These findings suggest that there is no evidence to support the
hypothesis that the variable nature-relatedness mediates the relationship between exposure to
spacious nature and social connectedness in the given sample. Thus, the fourth hypothesis is
rejected.

Figure 7

Mediation Effect of Nature Relatedness Between Exposure to Spacious Nature and Social

Connectedness
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Discussion

This study aimed to investigate two possible ways of facilitating social
connectedness: personal storytelling and exposure to spacious VN. The literature suggested
that both personal storytelling and spacious nature would facilitate one’s social
connectedness (McAdams & McLean, 2013; Piff et al., 2015; van Houwelingen-Snippe et al.,

2020a, 2020b). It was also suggested that one’s rate of nature-relatedness would mediate the
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effect of exposure to spacious nature on social connectedness. For that, four hypotheses and
two research questions were formulated. Followingly, each of those will be discussed in light
of the findings.
H1: Effects of Personal Storytelling

The hypothesis that “Participants who experience personal storytelling will report
higher levels of social connectedness compared to those who experience neutral storytelling”
is accepted. The results imply that personal storytelling can strengthen one’s social
connectedness and therefore are in line with scientific literature (McAdams & McLean.,
2013). The emotional engagement and relatability that personal stories generate may be the
reason why they are so effective at facilitating one’s perceived social connectedness (Essary
et al., 2021).
H2: Effects of Spacious Nature

The hypothesis that “Participants who experience spacious nature will report higher
levels of social connectedness compared to those who experience nature with lower
spaciousness” is rejected. Findings suggest that social connectedness is not directly
influenced by one's experience of spaciousness in nature. The reason why these results differ
from other literature results may be in several points. First, Houwelingen-Snippe et al.
(2020Db), in their study, presented nature stimuli using a 4K projector and scent machine.
Moreover, their study was conducted in laboratory settings. Unlike the study of van
Houwelingen-Snippe et al. (2020b), the current experiment was conducted unsupervised, and
participants were asked to watch videos on a laptop or smartphone. So, it may be the case that
differences in stimuli presentation could affect the perception of videos. Moreover, there is a
possibility that the online experiment failed to capture the full attention of participants. While
watching videos on their laptops or smartphones it is possible that they could be affected by

some external stimuli that disturbed their watching experience. Second, while the study of
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Otten et al., (2023) consisted only of the Dutch elderly, for the current study international
university students were required. It may be the case that the age differences could explain
different results, as older adults might be more responsive to nature exposure.
H3: Combined Effect of Personal Storytelling and Spacious Nature

The hypothesis that “Participants who experience the combined effect of spacious
nature and personal storytelling will report higher levels of social connectedness compared
to those who experience nature with lower spaciousness and neutral storytelling” is rejected.

This study's unique design, examining the relationship between spaciousness and
personal storytelling and their combined effect on social connectedness, means that there is
limited existing literature for direct comparison and analysis. The discrepancy between the
expectations and the actual findings might be attributed to the same reasons as the rejection
of the second hypothesis, as personal storytelling alone did have a significant influence on
social connectedness. However, it is crucial to note that the lack of statistical significance
does not imply that there are no significant patterns or effects. The plot's visual pattern
revealed interesting tendencies that call for more research. Thus, the non-significant result
from the analysis may be attributed to some limitations of this study, which are discussed
further in this paper.
H4: Mediation Effect of Nature-Relatedness

The hypothesis that “Nature-relatedness will mediate the relationship between
exposure to spacious nature and social connectedness” is rejected.

The reason why expectations were not met may lie in difference with the previously
conducted research. In this study VN environment was used, while literature suggested that
nature-relatedness may mediate the relationship between exposure to real nature and higher
levels of social connectedness (Baceviciene & Jankauskiene., 2022; Mayer et al., 2009;

Pensini et al., 2016). It could be purposed that such mediation effect may exist only between
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exposure to real nature and higher levels of social connectedness. It is possible that videos of
the current study lacked the necessary stimuli for participants to immerse in nature scenes
and, therefore, nature relatedness did not play a role in the effect of spacious nature on social
connectedness.
Limitations and Strengths

Based on the performed analysis, three out of four hypotheses are rejected. But these
results are not enough to completely dismiss all previous research done on this topic as this
study has several limitations. Firstly, the second hypothesis shows a very minimal effect size,
so it seems to be rejected right away, independent of the sample size. The first hypothesis is
accepted despite the small sample size. Thus, it is only the third hypothesis that might have
been rejected due to a lack of statistical power. The plot's intersecting lines suggest the
presence of potential interaction patterns. It is possible that the effect size would have
attained statistical significance with a bigger sample size. Therefore, rather than indicating a
complete lack of an effect, the lack of significance should be understood in the context of
inadequate statistical power. Secondly, several participants indicated that even though they
did not have any problems while watching a video, the quality of the videos was very bad.
This is an example of such a comment: “...If modern graphics or real nature were used, 1
would have felt completely different”. It may be the case that bad videos could negatively
influence immersion in a nature environment. Thirdly, mean scores for the pre-measure of
social connectedness showed rather high values. This raises the possibility of a ceiling effect,
which would make it difficult to identify significant differences between pre- and post-
measures and to see the impact of exposure to nature on social connectedness.

There are also some strengths of the current study that are worth mentioning. First, as
already mentioned, this study has a unique design as it assesses the relationship between

spaciousness and personal storytelling and their combined effect on social connectedness. It
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put a first step in the understanding of such relationships and could help to evolve new
research in this area of interest. Second, the pilot test was conducted and made it easier to
construct videos with high levels of spaciousness for the main experiment. Third, both social
connectedness and nature-relatedness scales appeared to have quite high reliability, which
fosters confidence in reported measures of social connectedness and nature-relatedness.
Recommendations for Future Research

In future research, it could be valuable to explore additional factors that potentially
influence social connectedness, for example, cultural background. Cultural variations in
storytelling traditions and perceptions of nature highlight the limitations of generalizing
findings from a predominantly European sample (McCabe, 1997; Selin, 2013). Conducting
cross-cultural studies involving diverse groups would provide insights into the consistency of
effects across different cultural backgrounds. Storytelling customs, for instance, might vary
greatly amongst cultures (McCabe., 1997). Collective storytelling (sharing stories in group)
or the passing down of cultural legacy through storytelling may be a more important concept
in some cultures. Other cultures, on the other hand, might place a higher value on personal
storytelling and experiences. Thus, if storytelling questions would align with the cultural
values of participants, they would be more effective in facilitating social connectedness.
Moreover, investigating differences in geography and applying these differences while
contracting videos could offer valuable perspectives. For example, people who lived and are
used to tropical areas could find movies showing lush rainforests and colourful fauna more
relatable, whereas people from arid areas would connect with nature scenes of vast deserts
and hardy vegetation. By matching videos to the geographic differences of participants, it
may increase engagement in the watching process.

Furthermore, the current study exclusively focused on the principle of spaciousness of

ART theory and did not provide evidence that nature environments constructed solely based



27

on spaciousness principles impact social connectedness. Other alterations in the traits of the
natural environment, which could have potentially affected the measured outcome, were not
accounted for in this study. For example, Kaplan and Kaplan (1989) propose three additional
principles equally crucial for restoring attentional resources. Research has indicated that the
principle of mystery can evoke distinct associations and perceptions (Otten et al., 2023).
Hence, future research should encompass diverse landscapes, and incorporate other ART
principles to attain a more comprehensive understanding of the effects of nature on social
connectedness.
Conclusion

In conclusion, this research shows that sharing personal stories helps strengthen social
connectedness. The feeling of spaciousness in VN does not appear to have a direct effect on
social connectedness, and the combination of spacious virtual nature and personal storytelling
does not result in noticeably greater levels of social connectedness than other conditions.
Additionally, the relationship between exposure to spacious VN and social connectedness
was not significantly mediated by the individual’s nature-relatedness. These results
demonstrate the complexity of social connectedness-influencing factors and point to the need
for further research to examine potential contributing factors and mechanisms to the

interaction between nature, storytelling, and social connectedness.
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Appendix B

Nature Relatedness Scale

My ideal vacation spot would be a remote, wilderness area.

I always think about how my actions affect the environment.

My connection to nature and the environment is a part of my spirituality.
I take notice of wildlife wherever I am.

My relationship to nature is an important part of who I am.

I feel very connected to all living things and the earth.




Appendix C

Social Connectedness Scale

I feel disconnected from the world around me.

Even around people I know, I don’t feel that I really belong.

I feel so distant from people.

I have no sense of togetherness with my peers.

I don’t feel related to anyone.

I catch myself losing all sense of connectedness with society.
Even among my friends, there is no sense of brother/sisterhood.

I don’t feel that I participate with anyone or any group.
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