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Abstract

This study aims to investigate the changes in recycling attitudes and behaviours
of mainland Chinese international students in Australia, as well as the social-
psychological and experiential factors that may have been functional in result-
ing in these changes. Based on a questionnaire survey involving 136 respond-
ents, the study reveals that approximately half of the respondents report more
positive recycling attitudes and increased recycling behaviours since their arri-
val in Australia, with social norms playing a significant role in these changes.
Importantly, they are more likely to exhibit more positive recycling attitudes
and behaviours when they believe that those around them are actively involved
in recycling. Furthermore, it is discovered that their recycling attitudes and be-
haviours are markedly influenced by environmental education they have re-
ceived and their frequent exposure to nature, while acculturation is found not
to have played an equally significant role. The research findings offer empirical
support for the creation of more focused recycling initiatives, particularly when
it comes to using social norms as an incentive to encourage recycling among
international Chinese students.
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1. Introduction

Waste recycling stands out as a significant practice for advancing sustainability,

which is defined as meeting the needs of the present without compromising the
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ability of future generations to meet their own needs and has become a central
concern globally (Leal Filho et al., 2018). It encompasses economic development,
social inclusion, and environmental protection (Halisgelik & Soytas, 2019). Recy-
cling as a key waste management strategy involves the collection and processing
of materials to be reused, contributing to both environmental protection and the
circular economy (Cerqueira et al., 2020; Park & Ha, 2014). However, recycling
practices vary widely across countries, influenced by socio-economic factors and
local infrastructure (Oliveira et al., 2012; Picuno et al., 2021). Recycling in Aus-
tralia, for example, is an essential waste management strategy managed by local
councils through systems like curbside collection (Agarwal et al., 2020; Caceres
Ruiz & Zaman, 2022). Despite such systems, challenges remain in the efficiency
of recycling processes, especially in countries with lower socio-economic status
(Aparcana & Salhofer, 2013).

Moreover, effective recycling requires active participation of local people, which
involves increasing their awareness of sustainable development approaches. A
crucial factor influencing their recycling behaviours is the cultural context in
which individuals engage with sustainability practices, as it exposes them to new
attitudes and practices. For some of them as international students, studying
abroad could be a significant period of time and special life experience because
they are well-educated and will likely become a part of the mainstream of a society.
Additionally, such experiences can increase their sensitivity and awareness of fac-
ing up to or even handling complicated global environmental challenges. They
may take actions to improve both themselves and others (Wynveen et al., 2011: p.
335). Such experiences in countries like Australia may as well influence their en-
vironmental attitudes and behaviours, offering an opportunity to explore how ex-
posure to different social norms affects recycling practices.

In fact, cultural adaptation among international students has been examined in
substantial examination (Schultz et al., 2000; Schwartz et al., 2010; Zhang & Good-
son, 2011), while insufficient investigation has been conducted of how studying
in a drastically different cultural context shapes one’s sustainability attitudes and
behaviours. This gap in the literature is especially pertinent for understanding re-
cycling behaviours, as the targeted students may adopt new environmental atti-
tudes and practices that could influence not only their behaviours but also those
of their social networks. Therefore, cross-cultural environmental behaviour re-
search is required so that one can explore how study-abroad experiences influence
international students’ recycling behaviours and lead to changes in their attitudes
towards maintaining sustainable development. For that reason, this study seeks to
explore how Chinese international students’ study abroad in Australia affects their
recycling attitudes and behaviours. Specifically, it investigates whether their recy-
cling behaviours have changed markedly during their stay in Australia and iden-
tifies the key social-psychological and experiential factors that influence these be-
haviours or lead to such changes. The following two questions are raised to ad-

dress the issue:
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RQ 1: Have the recycling attitudes and behaviours of Chinese international stu-
dents changed since their study in Australia?

RQ 2: What social-psychological and experiential factors are closely related to
their recycling attitudes and behaviours?

1.1. Factors That Influence Recycling Attitudes and Behaviours:
A Literature Review

Meta-analyses of environmental psychology literature identify key psychological,
social, and contextual factors that can predict environmental attitudes and behav-
iours. Psycho-social variables such as attitudes, social norms, and problem aware-
ness, which correspond to environmental education/information, have been
widely recognised as predictors of recycling behaviours (Bamberg & Moser, 2007;
Klockner, 2013). In addition, experiential factors such as nature contact (Martin
et al,, 2020) and acculturation in a new cultural setting also play important roles

in shaping environmental behaviours, particularly among international students.

1.1.1. Psychological and Social Factors

Attitudes can produce an immediate effect on pro-environmental behaviours, as
found by Jackson et al. (2016), Nigbur et al. (2010), Shan et al. (2020), and Tamar
etal. (2020). Specifically, environmental attitudes refer to people’s positive or neg-
ative feelings regarding some characteristics of the physical environment (Debrah
et al., 2021), which significantly impact recycling behaviours, as individuals with
stronger pro-environmental attitudes are generally more likely to engage in recy-
cling (Izagirre-Olaizola et al., 2014; Tonglet et al., 2004). Another important pre-
dictor of pro-environmental behaviours is problem awareness, which is often en-
hanced by education (Bamberg & Méser, 2007; Debrah et al., 2021). Environmen-
tal knowledge, imparted as a component of education, influences both attitudes
and sustainable practices (Ewert et al., 2005; Ramayah et al., 2012). Moreover, so-
cial norms functions as a significant predictor, which are defined as standards and
guidelines understood by group members to direct and/or restrain behaviours (cf.
Farrow et al., 2017). Two types of social norms (Cialdini et al., 1990) are particu-
larly relevant, i.e., descriptive norms, which indicate what the majority of people
do, and injunctive norms, which describe what others believe one should do. They
positively influence recycling behaviours across different cultural contexts (eg.,
Fornara et al., 2011; Gifford & Nilsson, 2014; Nigbur et al., 2010; Thomas & Sharp,
2013).

1.1.2. Experiential and Contextual Factors

In a similar vein, nature exposure also plays a critical role in enhancing environ-
mental attitudes and behaviours (Ardoin et al., 2015). Positive nature experiences,
such as bird watching and camping, allow individuals to develop a stronger con-
nection with nature and a greater willingness to protect it (Oh et al., 2021; Rosa et
al., 2018). Additionally, cultural adaptation, or acculturation, can influence the

impact of social norms on behaviours. It is defined as the process by which an
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individual undergoes transformations in their interaction with a different culture
(Zhang & Goodson, 2011: p. 614). Research indicates that group membership and
identification with the source of normative information are crucial factors in de-
termining behavioural compliance (Nigbur et al., 2010; Fornara et al., 2011).
These findings suggest that acculturation, which involves the host culture prac-
tices, values and identifications (Berry, 1980; Schwartz et al., 2010), plays a role in
shaping individuals’ pro-environmental behaviours.

It is clear that the issue of recycling behaviours and attitudes among interna-
tional students has gained significant scientific research value, particularly in
cross-cultural contexts. However, while previous research has extensively ex-
plored recycling behaviours (e.g., Agarwal et al., 2020; Best & Mayerl, 2013; Cace-
res Ruiz & Zaman, 2022; Nigbur et al., 2010; Shan et al., 2020), inadequate studies
have been done on examining the recycling practices of international students in
a foreign cultural setting. Existent studies seem to have focused on the general
population or comparing recycling behaviours across different countries, without
sufficient consideration of how international students’ personal experiences in
host countries reshape their environmental attitudes and behaviours. Likewise,
while many studies address the role of social-psychological factors, the effects of
cultural adaptation and its interaction with social norms in influencing and re-
shaping recycling behaviours remain under-explored (Izagirre-Olaizola et al,,
2014). Hence, this study hopefully fills the research gap by focusing on the recy-
cling attitudes and behaviours of Chinese international students in Australia and
contributes to future research literature seeking to elucidate the relationship be-
tween various related factors. Its findings have practical implications for improv-
ing recycling practices of the specific population and offer insights into similar

efforts in other cross-cultural contexts.

2. Research Methodology
2.1. Participants

The dataset consisted of 136 verified respondents. Among them, 65.4% identified
themselves as female, 32.4% as male, 7% as non-binary, and 1.5% preferred not to
disclose their gender. Most participants (66.2%) were aged 25 - 34, 32.4% were 18
- 24, and 1.5% were 35 - 44. Regarding their study duration in Australia, 38.2%
had been there for over three years, 29.4% for one to two years, 16.9% for six to
twelve months, 8.8% for two to three years, and 6.6% for less than six months.
Those informants came from various regions in mainland China and studied di-
verse majors at Australian universities. They were recruited through convenience
and snowball sampling. Specifically, a recruitment message with a survey link was
shared among Chinese international students’ WeChat groups, private social net-
works, and a course website. Beforehand, they had received an information sheet
detailing the study’s objectives, voluntary participation, and their right to with-

draw at any time.
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2.2. Measures

This study adopts a survey questionnaire as a data collection instrument, drawing
from previous research on social-psychological factors influencing environmental
attitudes and behaviours (e.g., Agarwal et al., 2020; Jackson et al., 2016; Rosa et al.,
2018; Stoeva & Alriksson, 2017; Tonglet et al., 2004). The questionnaire includes
eight separate scales assessing recycling attitudes, recycling behaviours, social
norms, environmental education/information, nature exposure, and accultura-
tion, along with two separate questions on changes in attitudes and behaviours of
the informants since their overseas study in Australia. It was administered via
Qualtrics in their respective language and pilot-tested for clarity before data col-
lection. In this study, the term and notion of “recycling” refers to the separation
and proper disposal of recyclable materials such as papers, plastics, glass, and

metal according to the local recycling guidelines in Australia.

2.2.1. Recycling Attitudes and Behaviours

Recycling attitudes were measured using six items adapted from Tonglet et al.
(2004), rated on a seven-point Likert scale (1 = “strongly disagree” to 7 = “strongly
agree”). Of them, five items assessed general attitudes (e.g., “Recycling is good,”
“Recycling is useful”, “Recycling is a waste of time” (reverse-worded item)), while
one other measured any perceived change in their attitudes: “I feel more positively
towards recycling since I came to Australia.” On top of that, recycling behaviours
were assessed using three items adapted from Ramayah et al. (2012) and Stoeva &
Alriksson (2017), evaluating engagement in recycling practices (e.g., “I regularly
recycle household waste that can be recycled by putting them in the recycling
bin”). These items were rated on a seven-point Likert scale ranging from 1 =
“strongly disagree” to 7 = “strongly agree”. Finally, another fourth item measured
any behavioural change on a five-point Likert scale (1 = “recycled much less than

in China” to 5 = “recycled much more than in China”).

2.2.2. Social Norms and Environmental Education/Knowledge

Social norms were assessed using five items adapted from Culiberg & Elgaaied-
Gambier (2015) and Stoeva & Alriksson (2017), measuring both injunctive
norms (e.g., “Most of my friends in Australia think I should recycle household
garbage”) and descriptive norms (e.g., “Most of my friends in Australia recycle
their household garbage”). Responses were rated on a five-point Likert scale (1 =
“strongly disagree” to 5 = “strongly agree”). Furthermore, environmental educa-
tion/ knowledge was measured using three items evaluating the participants’ ex-
posure to information on environmental issues and recycling during their stay
(e.g., “How much information about recycling have you get since you’ve arrived
in Australia?”), rated on a five-point Likert scale (1 = “no information at all” to 5

= “a great deal of information”).

2.2.3. Nature Exposure and Acculturation

Nature exposure was measured using four items adapted from Rosa et al. (2018),
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assessing the participants’ frequency of engaging with nature (e.g., “While you’ve
been in Australia, how often have you visited zoos or aquariums or places where
you can see animals?”), rated on a five-point Likert scale (1 = “never/rarely [i.e.
once or twice a year]” to 5 = “often [i.e. more than once a week]”), with the fre-
quency descriptors designed to capture a broad range of engagement. Moreover,
acculturation was assessed with three items from Ward & Kennedy (1999), meas-
uring the informants’ understanding of Australian culture (e.g., “Understanding
the Australian value system”), rated on a five-point Likert scale (1 = “no difficulty”

to 5 = “extreme difficulty”).

3. Results
3.1. The Descriptive Statistics

Table 1 summarises the valid responses, score ranges, means, and standard devi-
ations for the focal variables (see Table 1). Notably, recycling attitudes had the
highest mean score (6.16), indicating generally positive attitudes towards recy-
cling. Recycling behaviours (5.36) and social norms (5.56) were also relatively
high, suggesting active recycling participation and peer influence. Environmental
education exposure was moderate (3.05), indicating that the respondents received
a moderate amount of recycling information since their stay in Australia. Nature
exposure was lower (2.48), indicating limited interaction with nature while in
Australia. Lastly, acculturation (2.81) suggested slight to moderate difficulty they

have had in understanding Australian culture.

Table 1. The general descriptive statistics.

N Min Max M SD

Recycling Attitudes 136 1.00 7.00 6.16 .81
Social Norms 136 1.00 7.00 5.56 1.32
Environmental Education/Knowledge 136 1.00 5.00 3.05 .88
Nature Exposure 136 1.00 5.00 2.48 .86
Acculturation 136 1.00 5.00 2.81 1.03

Note: M = Mean; SD = Standard deviation.

All variables were measured using Likert-type scales across six domains (23
items), i.e. recycling behaviours, recycling attitudes, social norms, nature expo-
sure, environmental education/knowledge, and acculturation (see Table 2). Scale
reliability (Cronbach’s a: .8 - .9) was acceptable (>.70; cf. Peterson, 1994). Notably,
the two items assessing changes in recycling attitudes and behaviours were treated
separately for Research Question 1, with one reverse-coded item. While social
norms were measured as injunctive (i.e., perceived expectations) and descriptive
(i.e., observed behaviours), they might have shared conceptual similarities (cf.
Thomas & Sharp, 2013) and formed a valid scale in this study.
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Table 2. Variable scales, questionnaire questions and Cronbach’s alpha scores.

Cronbach’s

Scales Items alpha

RA1. Recycling is good.
RA2. Recycling is useful.

. RA3. Recycling is a waste of time (reverse scored).
Recycling

Attitudes RA4. 1 believe that my recycling will help reduce waste goinga = .79

to landfills.
RAS. I believe that my recycling will help conserve natural

resources.

RBI1. Since I came to Australia, I usually separate and
dispose of all recyclable materials (e.g., cans, bottles,
Recycling paper/cardboard, plastics, batteries etc.). w84
Behaviours ~ RB2. I have high involvement in recycling activities.
RB3. I regularly recycle household waste that can be recycled
by putting them in the recycling bin.
SN1. Most of my friends in Australia think I should recycle
household garbage.
SN2. Most of my friends in Australia think I should recycle
when I'm in public places.
SN3. Most of my friends in Australia think that waste

a=.94
separation is a good thing to do.

Social Norms

SN4. Most of my friends in Australia recycle their household
garbage.

SN5. Most of my friends in Australia recycle when they are
in public places.

EE1. How much information about environmental issues
(eg. climate change, pollution, biodiversity loss,
sustainability, and conservation efforts, etc.) have you come
. across in your degree program since arriving in Australia?
Environmental

EE2. How much information about recycling (eg. waste

Education/ a=.81

management, recycling processes, and the importance of

Knowledge - .
recycling, etc.) have you come across in your degree

program since arriving in Australia?

EE3. How much information about recycling have you seen

since you’ve arrived in Australia?

NE1. While in Australia, how frequently do you participate

in leisure activities in contact with nature (eg. visiting

natural places, playing sports at the beach, swimming,

surfing, camping, hiking, boating, fishing etc.)?

NE2. While you’ve been in Australia, how often have you

Nature visited zoos or aquariums or places where you can see

Exposure Australian animals? =483

NE3. While you’ve been in Australia, how often have you

visited coastal or inland wilderness areas?

NE4. While you’ve been in Australia, how often have you

seen a native animal (e.g., koalas, kangaroos, alpacas,

quokkas, etc.) in the wild?

ACCI. Understanding the Australian value system.
Acculturation ACC2. Understanding Australians’ world view. a=.92
ACC3. Seeing things from Australians’ point of view.
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3.2. The Reported Changes in Recycling Attitudes and Behaviours

Research Question 1 was intended to examine changes in the respondents’ recy-
cling attitudes and behaviours since their stay in Australia. As shown in Table 3,
47.7% of them reported improved recycling attitudes, while 34.6% disagreed and
17.6% were neutral. In terms of behaviour, 53% recycled more, 42.6% maintained

the same amount, and 4.4% recycled less.

Table 3. Frequency analysis of changes in recycling attitudes and behaviours.

Question Options Frequency Percentage (%)
Strongly disagree 5 3.7
Disagree 9 6.6
I feel more
positively Somewhat disagree 33 243
towards . .
L. Neither agree nor disagree 24 17.6
recycling since
I came to Somewhat agree 9 6.6
Australia.
Agree 32 235
Strongly agree 24 17.6
Recycled much less than in China 2 1.5
Have you
changed your Recycled somewhat less than in China 4 2.9
li
;:;Z:rizlugr No change in my recycling 58 42.6
since coming Recycled somewhat more than in China 50 36.8

to Australia?
Recycled much more than in China 22 16.2

Note: Total valid cases (N) = 136.

3.3. Measuring the Relationship between Social-Psychological and
Experiential Factors and Recycling Attitudes and Behaviours

To investigate what social-psychological and experiential factors closely relate to
the respondents’ recycling attitudes and behaviours, Pearson correlation analyses
were conducted (see Table 4) for Research Question 2, and several significant re-
lationships were ascertained.

Specifically, their recycling behaviours correlated positively with their attitudi-
nal change (r= .40, p < .01), social norms (r= .60, p < .01), and their environmen-
tal education/knowledge (r= .35, p < .01), indicating their greater engagement in
recycling behaviours was associated with their more positive attitudinal changes
and their increased exposure to recycling-related information. Furthermore, the
respondents were found to have recycled more when their “Australian friends”
(i.e. non-Australian friends, referring to their friends who were staying in Aus-
tralia) were more involved in recycling activities and believed that they should
recycle. A weak but positive correlation was found between nature exposure and

recycling behaviours (r = .21, p < .05), which indicates that the respondents re-

DOI: 10.4236/jss.2025.136040

612 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2025.136040

Z.Y.Zhang, G. H. Zhang

ported more recycling behaviours when they had more natural contact since ar-
riving in Australia. However, acculturation was found not to show a significant
correlation with any of these factors. Additionally, it is found out that their be-
havioural changes were significantly correlated with their attitudinal change (r
= .65, p < .01), social norms (r= .53, p < .01), nature exposure (r= .22, p < .01),
and their environmental education/knowledge (r= .29, p < .01), but not with ac-
culturation (r = —.02). These results indicate that the respondents who reported
more positive recycling attitudes also exhibited more recycling behaviours. Their
behavioural changes were notably influenced by social norms, with greater
changes observed among those whose Australian friends participated in recycling.
Moreover, their increased time span spent in Australia’s natural environments
and exposure to environmental education were found to be associated with more
behavioural changes, whereas their level of acculturation showed no significant

correlation.

Table 4. Correlation analysis (N = 136).

Variables M SD 1 2 3 4 5 6 7 8
Recycling Attitudes  6.16 .81 -
Recycling Behaviours 536 1.39 .23**
Attitudinal Change 458 177 .12 407 -
Behavioural Change  3.63 .84 .06 .61** .65** -
Social Norms 556  1.32 .23%* 60** 43¢+ 53%* -

Nature Exposure 2.48 86 -.03 .21 .11 .22%¢ 30% -
Environmental
. 3.06 88 12 35%F 31%r 290 38 30% -
Education/Kno- wledge

Acculturation 2.81 1.03 .06 -.03 .08 -.02 .08 .05 .09 -

Note: M = Mean; SD = Standard deviation. **p < .01 *p < .05.

3.4. The Influence of Social-Psychological and Experiential Factors
on Recycling Attitudes, Recycling Behaviours, and Their
Reported Changes

To further address Research Questions 1 and 2, multiple regression analysis was
conducted to explore the independent effects of social-psychological and experi-
ential factors on recycling attitudes, behaviours, and their changes. Table 5 below
shows the results of all the model analyses, which reveal that social norms were
the only significant predictor of recycling attitudes (B = .14, p = .23, p < .05), ex-
plaining about 4% of the variance (adjusted R* = .04). It is discovered that changes
in recycling attitudes were also significantly influenced by social norms (B = .50,
B =.37, p<.001), explaining 19% of the variance (adjusted R*> =.19). In contrast,
environmental education/knowledge was shown to have produced a marginally
significant effect (B = .37, p = .19, p=.05), while nature exposure and accultura-

tion had no significant impact.
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Table 5. Multiple regression analysis results for recycling attitudes, attitudinal changes,

recycling behaviours, and behavioural changes.

Recycling Attitude Recycling Behavioural

Attitudes Change Behaviours  Change
Social Norms
B .14* 50%% 58%¢* ) Gt
SE .06 12 .08 .05
(L::Z‘; gzzgjfgfpzt:i o (0320 (27,.73)  (42,.74)  (21,.41)
B 23 37 55 48
Nature Exposure
B -.11 -.12 .01 .06
SE .09 17 12 .08

95% Confidence Interval

-.28,.06 —-.45,.22 -.22,.25 -.09, .21
(Lower Bound, Upper Bound) ( ) ( ) ( ) )

B -.12 -.06 .01 .06
Environmental
Education/Knowledge
B .06 37* 24 .09
SE .09 17 12 .08

95% Confidence Interval

-.11,.23 .03,.71 .00, .48 -.07, .24
(Lower Bound, Upper Bound) ( ) ( ) ( ) ( )

B .06 .19 .15 .09
Acculturation

B .03 .06 -.12 -.06

SE .07 .13 .09 .06

95% Confidence Interval

-.10, .16 -.21,.32 -.31, .06 -.17, .06
(Lower Bound, Upper Bound) ( ) ( ) ( ) )

B .04 .03 -.09 -.07
Constant

B 5.38 TORH* 1.73%%* 1.67%**

SE .37 .75 .52 34

95% Confidence Interval
(4.64,6.11)  (-.68,227)  (.70,2.77)  (1.00,2.33)
(Lower Bound, Upper Bound)

Adjusted R? .04 .19 .37 27
P .06 <.001 <.001 <.001

SEE .79 1.59 1.11 72

N 136 136 136 136

Note: B = Unstandardized coefficient; SE = Standard Error; p = Standardized coefficient;
CI = Confidence Interval; SEE = Standard Error of Estimate. *p < .05; **p < .01; ***p < .001.

Regarding recycling behaviours, the present analysis shows that both social
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norms (B = .58, p = .55, p < .001) and environmental education/knowledge (B
= .24, p = .15, p< .05) were significant predictors, explaining 37% of the variance
(adjusted R* = .37). It is shown that changes in recycling behaviours were again
mainly influenced by social norms (B = .31, § = .48, p < .001, adjusted R* = .27),
while environmental education/knowledge and nature exposure were not signifi-
cant predictors. However, no evidence has been found to show that acculturation
significantly predicted recycling behaviours. Therefore, in a general sense, these
findings combine to show that social norms consistently played a significant role
in reshaping both recycling attitudes and behaviours, as well as their changes. In
a similar vein, receiving or having environmental education/knowledge also had
a positive but limited influence on one’s recycling behaviours and attitudinal
changes. By comparison, nature exposure and acculturation produced relatively

weak or no significant effect on recycling behaviours and attitudes.

4. Discussion

This study investigates the recycling attitudes and behaviours of Chinese interna-
tional students studying in Australia, focusing on whether their attitudes and be-
haviours have changed and how these changes, if any, relate to social-psycholog-
ical and experiential factors. The answers to the first research question, intended
to address those changes, reveal that over 50% of the participants reported in-
creased recycling rates, and slightly less than 50% stated that they had developed
more positive attitudes towards recycling. The regression analysis further con-
firms social norms as the strongest predictors of their attitudinal changes, while it
shows that nature exposure and environmental education/knowledge have
weaker, non-significant effects. Neither does acculturation significantly influence
their recycling attitudes or behaviours. Additionally, it is seen that increased social
support and one’s more active participation in recycling practices are strongly
linked to his or her more positive recycling attitudes. The correlation analysis
highlights that more positive social norms, one’s greater exposure to nature and
having more environmental education/knowledge are all strongly associated with
improvements in one’s recycling attitudes since his or her stay in Australia. The
regression analysis also indicates that social norms is the key driver of behavioural
changes, with other factors showing no significant impact. Overall, these findings
highlight the dynamic process through which the Chinese international students
adapted their recycling attitudes and behaviours to a new cultural environment,
emphasizing the key role of social norms in driving both attitudinal and behav-
ioural changes, while highlighting the limited influence of other factors. A more

detailed discussion of these findings is provided in the following subsections.

4.1. The Relationship between Social-Psychological and
Experiential Factors and Recycling Attitudes and Behaviours

The present study demonstrates a positive (albeit weakly) correlation between re-

cycling attitudes and behaviours, but not with changes in recycling behaviours.
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Specifically, it reveals that positive attitudes towards recycling are more signifi-
cantly associated with both recycling practices and reported changes in recycling
behaviours. These findings are in line with prior research (Kollmuss & Agyeman,
2002; Ramayah et al., 2012; Tonglet et al., 2004), which suggests that positive re-
cycling attitudes increase participation in recycling. Although the correlation be-
tween recycling attitudes and behaviours is relatively weak, there is a stronger re-
lationship between attitudinal changes and the two behaviour measures. This re-
sult is consistent with those previously reported by Ramayah et al. (2012) and
Tonglet et al. (2004). Thus, the associations are weak or slightly moderate. In par-
ticular, obstacles like behavioural costs and ingrained habits (cf. Kollmuss & Agye-
man, 2002) contribute to the attitude-behaviour gap, indicating that additional
factors call for considerations. Social norms, however, are found to be significantly
positively-related to all recycling measures, supporting previous findings (eg.,
Fornara et al., 2011; Nigbur et al., 2010; Ramayah et al., 2012; Stoeva & Alriksson,
2017) that stress their essential role in shaping people’s behaviours. Indeed, one is
more likely to recycle when one realises that most people around them recycle and
believe they should, too.

Additionally, the present research findings demonstrate that environmental ed-
ucation/knowledge is significantly associated with attitudinal and behavioural
changes. Since the respondents are more likely to recycle when they have more
environmental knowledge, to enhance recycling education and impart related
knowledge to people could be an effective strategy to promote their recycling hab-
its. This aligns with previous research findings reported by Ramayah et al. (2012)
and Tonglet et al. (2004), among others, who found that education is an essential
element in increasing people’s knowledge that leads to more positive recycling
behaviours. Furthermore, the close relationship found between environmental ed-
ucation/knowledge and attitudinal changes again lends support to Tonglet et al.’s
(2004) findings, which suggested that there was an association between recycling
attitudes and appropriate environmental knowledge.

Nature exposure is also found out to be a significant element related to recycling
behaviours and their reported changes, consistent with the findings of numerous
previous studies (cf. Ardoin et al., 2015; Oh et al., 2021; Rosa et al., 2018) that
examined the connection between nature exposure and environmental attitudes
and behaviours. Those research findings indicate that people tend to get more
closely linked to different aspects of nature if they spend more time in nature and
have pleasant contacts with it more often (Martin et al., 2020). This connection
may encourage people to adopt appropriate environmental behaviours and atti-
tudes, which in turn could help to protect the environment. Furthermore, the pre-
sent study discovers that nature exposure has a relatively weak link with recycling
behaviours and is practically unrelated to attitudes regarding recycling. This is
likely related to the principle of correspondence, which states that variables that
are more aligned (e.g. social norms of recycling) will be more closely related than

variables that are less aligned (e.g. nature exposure) (cf. Martin et al., 2020). In-
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terestingly, the present study suggests that acculturation did not significantly cor-
relate with recycling attitudes or behaviours. This finding, contrary to the claim
made by Schultz et al. (2000), which stated that acculturation had a significant role
in influencing environmental attitudes, may be accounted for by the fact that re-
cycling is viewed favorably in various cultures or nations, including China, where
diverse recycling initiatives encourage recycling (Picuno et al., 2021). These initi-
atives generally aim to highlight the advantages of recycling. As a result, cultural
differences in Australia may have very limited impact on Chinese international

students’ recycling attitudes and behaviours.

4.2. The Influence of Social-Psychological and Experiential Factors
on Recycling Attitudes, Recycling Behaviours, and Their
Changes

4.2.1. Recycling Attitudes and Attitudinal Changes
This study shows that social-psychological factors produce significant influence
on the recycling attitudes and their changes of the Chinese international students.
In particular, social norms play a crucial role in both reshaping the recycling atti-
tudes and predicting changes in these attitudes, with regression analysis confirm-
ing their strong impact. This finding suggests that in a multicultural environment,
when individuals perceive strong support for recycling from the society, they are
more likely to develop positive recycling attitudes. This result aligns with Fornara
etal. (2011), who emphasised the positive relationship between recycling attitudes
and injunctive norms, though the relationship with descriptive local norms was
weaker. Additionally, Duerden & Witt (2010) ascertained the influence of social
norms and perceived constraints on environmental intentions. Furthermore, this
study finds a positive correlation between environmental education/knowledge
and attitudinal changes, though its effect is not as strong as that of social norms.
This finding is in principle consistent with Debrah et al. (2021), who ascertained
a positive correlation between environmental knowledge and environmental atti-
tudes. Specifically, individuals with higher levels of education tend to be more
concerned about the environment. However, such an effect on attitudinal changes
brought about by environmental education/knowledge is found to be relatively
more limited in this study, which is possibly due to the limited size of the sam-
pling, the varying levels of command of environmental knowledge of the partici-
pants and their different exposure to such knowledge in Australia.

Surprisingly, acculturation as a widely discussed factor in cross-cultural re-
search is found not to be significantly affecting the changes in recycling attitudes
in this study. This may result from the complexity of acculturation and personal
adaptation (Schwartz et al., 2010). Schultz et al. (2000) even found out that cul-
tural adaptation negatively correlated with environmental attitudes among Latinx
immigrants, suggesting that acculturation may not always be a determining factor
in reshaping environmental attitudes of individuals. Nature exposure is also found
to have a marginally significant effect on changes in recycling attitudes, indicating

that one’s contact with natural environment may indirectly influence their atti-
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tudes and result in related changes because of their increasing environmental
awareness. This is a finding that aligns with Oh et al. (2021), who pointed out that
the connection between humans and nature can promote environmental atti-
tudes. While the influence of nature exposure is less greater than that of social
norms, it still provides valuable insights into the dynamic changes in the recycling
attitudes of Chinese international students in Australia.

4.2.2. Recycling Behaviours and Behavioural Changes

Not surprisingly, this study confirms that social norms have a significant positive
effect on both recycling behaviours and their changes. Specifically, the frequency
of recycling behaviours of the respondents is closely related to the social support
they receive and the expectations of others, which is consistent with the views of
Thomas & Sharp (2013) and Gifford & Nilsson (2014), who hold that social norms
positively influence environmental behaviours. Likewise, Perry et al. (2021) em-
phasize that social norms help sustain and change people’s recycling behaviours.
Specifically, previous studies (eg., Cialdini et al., 1990; Farrow et al., 2017; Fornara
et al., 2011) also argue that both injunctive and descriptive norms have direct ef-
fects on recycling behaviours and related behavioural changes. In this study, social
norms are found out to be the strongest predictor of recycling behaviours, sug-
gesting that when recycling is frequently practiced in the community and the stu-
dents feel supported by their Australian peers, they are more likely to engage in
recycling activities.

Additionally, this study discovers that nature exposure has some effect on recy-
cling behaviour changes, though it is not as significant as that of social norms.
Nevertheless, more frequent interaction with nature correlates with greater envi-
ronmental awareness and participation in recycling, consistent with Oh et al.
(2021), Rosa et al. (2018), Duerden & Witt (2010), and Whitburn et al. (2019),
who coincidentally pointed out that one’s having more contact with nature may
increase his pro-environmental behaviours. However, the effect of nature expo-
sure in the regression model is found out to be not significant, possibly due to the
longer time required for such influence to take effect or the need for more direct
engagement with nature.

Environmental education/knowledge is also discovered as having a positive ef-
fect on recycling behaviours, though the effect is not as strong as that of social
norms. This discovery is in line with the findings made by Duerden & Witt (2010),
Debrah et al. (2021), and Wu et al. (2022), who identify environmental knowledge
as a predictor of pro-environmental behaviours. However, this study shows that
the influence of environmental education/knowledge, though positive, is not sig-
nificant at all. This may result from such factors as the educational content avail-
able in Australia, the methods of relevant information dissemination, and the re-
spondents’ environmental knowledge.

Finally, it is shown in this study that acculturation does not significantly influ-
ence recycling behaviours or result in related behavioural changes markedly,

though it is often regarded or treated as an important variable in cross-cultural
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settings (Schwartz et al., 2010). This finding suggests that Chinese international
students’ adaptation to recycling behaviours may depend more on external social

and educational influences rather than on the cultural adaptation process itself.

4.3. Limitations and Future Research

This study explores the recycling attitudes and behaviours of Chinese interna-
tional students in Australia, identifying key social-psychological and experien-
tial factors such as social norms, nature exposure, environmental education/
knowledge, and acculturation. The related findings offer valuable insights into
designing and implementing effective recycling interventions, particularly by
leveraging the influence of social norms. Promoting visible recycling behaviours
and fostering peer influence may enhance the effectiveness of sustainability in-
itiatives.

However, the study has some limitations. Firstly, the relatively small sample size
and voluntary participation limit the generalizability of the findings. Future stud-
ies, therefore, should include larger, more diverse samples to enhance the external
validity. Secondly, this study relies on self-reported data, which may introduce
biases, such as over-reporting socially desirable behaviours. To obtain a more ac-
curate assessment of recycling practices, researchers should consider using more
objective measures, such as observational data or behavioural tracking, to com-
plement self-reports in their future studies. Thirdly, while demographic data such
as age and length of stay in Australia were collected, these variables were not in-
cluded in the statistical and regression analysis due to the study’s focus on specific
social-psychological and experiential factors, as well as limitations in sample size.
However, these demographic characteristics may play an important role in shap-
ing recycling attitudes and behaviours. Future studies should, therefore, consider
incorporating such variables to examine their potential moderating or mediating
effects. Additionally, while the study has identified key social-psychological and
experiential factors influencing recycling attitudes and behaviours, it does not well
establish causal relationships involved. And, the absence of control variables may
limit the ability to isolate the effects of specific factors. Future studies, therefore,
should incorporate control variables and employ more rigorous analyses to ex-
plore underlying causal mechanisms. Moreover, this study did not differentiate
between types of social relationships when assessing friends as a source of social
norms influencing recycling attitudes and behaviours, such as distinguishing close
friends, classmates, or general peers. Hopefully, therefore, future studies may ben-
efit from examining how different types of peer relationships distinctly affect re-
cycling attitudes and behaviours.

Overall, future studies should strengthen empirical foundations by using larger
samples and more refined methodologies. These efforts can shed insights into how
psycho-social and experiential factors influence the recycling practices and offer

guidance for more targeted recycling interventions.
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