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Earth Hour, a global mass effort coordinated to show concern for green
urban construction and sustainable development, was first organized by the
World Wildlife Fund in Australia in 2007 with a growing trend of participation
worldwide. However, analysis of participation in Earth Hour based on a large
population are sparse, with only a few studies reporting details in positive results
without a clear pattern that explains the potential low participation. This study
focuses on the non-participants and analyzed the reasons for low participation
in Earth Hour using a questionnaire with 401 college students based on the
socio-ecological model. Two aspects are explored: (1) social-demographic
features; (2) psychosocial traits (environmental awareness, acceptance for
law, social support from family and friends and knowledge about the event).
Barriers toward participation are included as mediators to explain how these
basic features change students’ decision on joining large-scale environmental
campaign. A participation analysis method using binary logistic regression and
one-way MANOVA is applied in data analysis. This study highlights that the
irrelevance between students’ belief and practice on environmental protection
should not be overlooked, and that college students are inclined to join in
groups in relevant activities—conversely, herd effect could greatly reduce their
willingness to participation. The findings of this study have wider implications for
school educators, practitioners and organizations involved in pro-environmental
career. This paper highlights that, from an international perspective, the essence
of collective action with a similar nature to Earth Hour and contributes to a
global dialogue on fostering sustainable behaviors.

KEYWORDS

socio-ecological model, Earth Hour, participation, college students,
pro-environmental behavior

1 Introduction

Organized by the World Wildlife Fund and partners as a symbolic lights-out event in
Sydney in 2007, Earth Hour is now one of the largest grassroots movements for the
environment (Chan et al., 2020). Held every year on the last Saturday of March, Earth Hour
engages millions of people in more than 180 countries and territories, calling for switching off
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non-essential electric lights for a single hour of 1day every year to
show support for our planet under climate change (Jechow, 2019).
Apart from its significant contribution to raise public awareness of
environmental issues, Earth Hour has reduced electricity consumption
an average of 4% from 2008 to 2014, leading a fashion of low carbon
lifestyle worldwide (Olexsak and Meier, 2014).

Earth Hour was first introduced to China in 2009, with Baoding
being the first city to participate officially (Feng, 2009). By 2013, this
annual lights-out event took place in 127 cities, including landmarks
of more than 4 first-tier cities (e.g., Bird-nest in Beijing, Oriental Pearl
TV Tower in Shanghai), eastern China (Environmental Protection
Publicity and EDU Center of Canton, 2013). Nonetheless, it remains
doubtful whether this event had been put into practice among Chinese
citizens, or simply limited to a false image built by local institutions.
An investigation by HuiCong D&B Market Research company spoke
highly of the positive feedback from the public in Earth Hour (an
estimate of 67.3% individual participation rate with a total sample of
4,408 in PRC) (2011), which was believed to be the result of the
effective top-down measures. However, when it comes to individual
participation, a totally converse picture was shown in Wang’s study
(2012). Nearly 90% of the respondents heard of Earth Hour, but 2 out
of 3 are non-participants among a smaller sample featuring the
participation in suburban area (Wang, 2015).

Certain research has reached an agreement on a relatively low
participation rate of Earth Hour in China in recent years, indicating a
descending trend of individual participation with the change of time.
Compared with the positive feedback in 2011, an average participation
rate of 2.7 times (out of 8 times) by 2015 was found in Chinese
citizens, with 24.2% of them never participated in this event; citizens
aged above 55 or with a higher education level outweighed their
counterparts in long-term participation (Wang, 2015). Among
non-participants, the effect of reducing electricity consumption in
Earth Hour was controversial (Solomon, 2008; Vuong et al., 2020), not
to mention the insufficient generation requirements and potential grid
failure triggered by sharp drops and peaks of electricity use (Olexsak
and Meier, 2014). Given the ambiguous findings in both individual
participation and citizens” three-minute passion for this activity, it
remains essential to carry out this classic research 15 years later since
the first launch of Earth Hour.

One of the difficulties in conducting this research is that there is
no valid standardized set of reasons accounting for low participation
associated with environmental protection nationwide and most results
end up in the form of details, adding up obstacles to discover a regular
pattern. Given the limited evidence available, we could not predict the
respondents’ feedback but applied the bottom-up approach. To ensure
the validity of the study, social-ecological participation analyzing
model (Van Dyck et al., 2017) were used as reference in methodology,
with a more accurate sample aiming at college students only.

However, existing academic works are not yet sufficient to explain
the potential mechanism leading to the non-participation in Earth
Hour, especially the case unique to PRC. Relevant studies mostly focus
on small samples and case analysis, ignoring the fact that they are
looking into a large-population-based event. By including more
respondents in the sample, this study has adopted more quantitative
methods which are known to be common in empirical research. Also,
it is the first time that socio-ecological model is used in analyzing the
participation of pro-environmental events in Asian context, where
local regulations and the interplay between different social groups are
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concerned. Distinguished from other general reports, this paper focus
on the respondents who are more likely to underperform based on
their extreme scores on certain social psychological features, to figure
out more specific reasons indicating low participation rate.

The present study addresses four research questions:

(1) whether there are more non-participants than participants
among Chinese college students in Earth Hour?

(2) which socio-ecological factors are related to participation in
earth hour event?

(3) how do barriers vary between different subgroups of gender,
family income, living environment and educational level?

(4) what are the most prevalent barriers toward participation in
the total sample and in students with psychosocial characteristics
associated with extreme odds?

2 Literature review
2.1 Conflict between belief and practice

The conflict between belief and practice does exist and has been
extensively explored in literature (Desforges and Cockburn, 1987;
Farrell and Lim, 2005; Yang, 2019; Lei and Medwell, 2021). Belief was
referred to as messy constructs by Pajares (1992), inconsistent with the
observed practices in studies concerning teaching behaviors (Duffy
and Anderson, 1984).

Likewise, a problem in large-scale environmental protection
campaigns unique to China could be the imbalance between its good
will and low efficiency to carry out (Liu and Diamond, 2008; Jin et al.,
2023). Particularly, the lack of a meaningful institutional framework
to allow public participation deserves a bit more reflection in
environmental protection (Li et al., 2012). For one thing, the publicity
of Earth Hour has been ramping up nationwide, with 127 cities joining
this campaign in 2013 which quadrupled the number three years ago
(Gu, 2017). With a rapid surge of bus advertisements and celebrity
endorsement in the past decade, MCI (i.e., Media Communication
Index) for Earth Hour has hit a new record high of 79.9% via printed
and online media (HuiCong D&B Research, 2011; Gu, 2017). For
another, a few critics have pointed out that some of the college
students might place their passion for environmental protection on
the “wrong” side, resorting to enterprises and media for funds and
fame before they ensure the feasibility and social benefits of their
projects (Zhang, 2001; Jin et al., 2023). Despite that the existing
research set a solid theoretical foundation for our study, few studies
investigate the conflict between belief and practice among college
students nationwide in this matter.

2.2 Socio-ecological model

2.2.1 Definition and development

The Socio-ecological Model (SEM) was a concept first suggested
by Bronfenbrenner (1977) as an ecological systems theory for human
development and was later redefined by McLeroy et al. (1988) as a
framework to promote health-related behavioral change. Socio-
ecological models were introduced to urban studies by sociologists
associated with the Chicago School after the First World War as a
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reaction to the narrow scope of most research conducted by
developmental psychologists. These models bridge the gap between
that
anthropological theories.

behavioral theories focus on small settings and

The initial theory by Bronfenbrenner was illustrated by nesting
circles that place the individual (sex, age, etc.) in the center surrounded
by various systems: microsystem (family, peers, school, church),
mesosystem (interplay inside of microsystem), exosystem (industry,
mass media, social services, neighbors, local politics) and macrosystem
(attitudes and ideologies of the culture). The SEM stated that health is
affected by the interaction between the characteristics of the
individual, the community, and the environment that includes the
physical, social, and political components (Kilanowski, 2017). The
model was developed to further the understanding of the dynamic
interrelations among various personal and environmental factors, and
their impact on a specific type of individual’s behavior. Generally, it
contained four dimensions: Individual, Interpersonal/Relationship,

Organizational/Community and Societal (see Figure 1).

2.2.2 Applications of SEM in pro-environmental
studies

Previous studies have proved that SEM can be applied to a variety
of pro-environmental engagement analysis. Environmentally
sustainable behavior (ESB) was interpreted as involving the way that
we interact with environmentally relevant things (e.g., automobiles,
trashcans, lawn sprinklers, lights, and home heating systems) around
us in our everyday lives (Hormuth, 1999). Kurz suggested a social-
ecological framework for promoting ESB (2002) to understand and
change ESB. It combines Hormuth (1999) ecopsychological approach
to ESB and Baron and Misovich (1993) social-ecological framework
of attitude and behavioral change. A study of pro-environmental
behavior (PEB) among wildscape gardeners (Jones et al., 2021) has
shown that applied factors from SEM concerning individual, social
environment, physical environment, and policy level would provide a
robust result in logistic regression. Smith et al. (2021) research
explained how individuals’ attachment to community affect their
perceived social norms and thus, changing their perception of climate

10.3389/fpsyg.2024.1288711

change risk and subsequent willingness to engage in pro-environmental
behavior, in a context which is closer to Earth Hour.

According to McLeroy et al. (1988), SEM assumes that appropriate
changes in the social environment will produce changes in individuals,
and that the support of individuals in the population is essential for
implementing environmental changes. Earth Hour operates on the
premise that by orchestrating a globally synchronized hour of reduced
energy consumption, it can induce a shift in social norms regarding
energy usage. Furthermore, the success of Earth Hour relies heavily
on the active participation and support of individuals worldwide.
Therefore, Earth Hour aligns with the foundational assumptions of
SEM, making it a fitting subject for research within the
SEM framework.

2.2.3 Socio-ecological factors unique to earth
hour

Socio-ecological models of health behavior posit that socio-
demographic, psychological, social, and environmental characteristics
are all important determinants of health behaviors (Sallis et al., 2015),
and can impact participation in pro-environmental events as well
(Kurz, 2002).

Some evidence is available regarding the socio-demographic
profile of participants, compared with non-participants. Female
presented as a more pro-environmental gender in China (Li et al.,
2022), since females were more concerned with environmental
problems and more supportive of plastic-ban policies; however, the
gender gap of PEB is not so apparent among university students
(Vicente-Molina et al., 2018). Specifically, in PRC, living environment
played a significant role in Earth Hour public engagement. Wang
(2015) mentioned that fewer participants were found in rural area
where publicity of Earth Hour was rather low; while lately more active
and frequent participants were found in third-tier and fourth-tier
cities with an extra 13% growth rate compared with metropolitans
(Zhuang, 2023). Zhou and Fan (2020) stated that the average income
was positively associated with educational level throughout the past
two decades in PRC, however, the participation rate for low-income
individuals have been increasing in recent years.

Societal

Policies, laws &
cultural norms
composing
environment

FIGURE 1
The socio-ecological model for general purposes.

Relationship

Friends, family,
teachers or others
affecting decisions

Individual

Sex, age, personal attitudes,
belief & knowledge leading

behaviors
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Psychological aspects like perceived barriers and motivation, and
social aspects can be framed within the Identity Theory (Stryker and
Burke, 2000) and Theory of Planned Behavior (TPB) (Ajzen, 1985).
Studies have shown that individuals who have a stronger environmental
self-identity express stronger pro-environmental intention and
perform pro-environmental actions more frequently (Barbarossa et al.,
2015; Yang and Li, 2021), thus environmental awareness was
introduced to our model. Chan et al. (2020) was established on TPB
and suggested that Earth Hour participation is determined by
intention, that is in its turn determined by attitude (individuals
favorable/unfavorable evaluation of the behavior), behavioral control
(perceived ease or barriers to perform the behavior) and subjective
norms (perceived pressure from important others). In specific, “social
support from family and friends” was measured as subjective norms,
due to its significant boost on pro-environmental behaviors in Yang
and Li (2021) and college students’ engagement in group events
(Limniou et al., 2022). “Similarities with other events” was included as
behavioral control, given that participants tend to become less
motivated and underestimate the importance of an event when it
shares a high proximity with other events in PEB studies (Margetts and
Kashima, 2017; Chatelain et al., 2018). “Disappointment/doubts in
effectiveness” was quired as attitude since existing studies (Solomon,
2008; Vuong et al., 2020) mentioned the controversial effect of energy
saving in Earth Hour, and it is believed that such controversy could
reduce people’s passion to engage.

3 Methodology
3.1 Procedure and participants

This study involved administrating a questionnaire to 401 college
students in the PRC. The study was approved to be within the Code of
Ethics followed by the collaborators’ universities. College students in
the PRC were asked to complete an online questionnaire, 372 of the
401 questionnaires distributed were returned (a very high return rate
0f 93%). The questionnaire had four parts. The first part aimed to sort
students by their frequency of participation within 5years and
separate non-participants from the total sample. The second part and
third part aimed to capture respondents demographics and
psychosocial features, respectively. The fourth part of the questionnaire
examined the significance of each barrier toward participation
perceived by respondents. The systematic design and analysis were
based on a study concerning various factors as correlates of
non-participation in running events (Van Dyck et al., 2017).

The online questionnaires were distributed through an online
platform (Wenjuanxing website) to college students within 12
prefecture-level cities across the PRC. The items and format were pilot
tested with 43 college students (not involved in the main study) and
revised based on their comments and suggestions. A cluster sampling
technique was used to select the respondents whose educational
backgrounds range from first-class universities to vocational schools,
and to include a representative proportion of rural, suburban, and
urban schools nationwide. Additional respondents were recruited
through snowball sampling. The researchers shared the questionnaire
links with currently enrolled research participants and encouraged
them to spread the project on social media platforms such as WeChat,
QQ, and Weibo to capture a growing chain of participants.
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The online questionnaire was available from the end of April to
mid-May in 2022 and it took 139s to complete on average. All
personal  information  in  the

questionnaires were

collected anonymously.

3.2 Modifications to the model

The study was inspired by Van Dyck et al. (2017) who applied the
social-ecological model to non-participation analysis of running
events in Belgium. In this paper, several modifications were made
regarding that the features of sample are unique to Chinese college
students and environment-related activities.

For socio-demographic variables, age was excluded from the
initial model since a four-year-range among undergraduates was short
enough to be neglected in this matter. Monthly family income was
added to demonstrate how students’ main economic sources affected
their choice in participation. Educational level was further divided
into undergraduate and junior college for college students. For
psycho-social variables, social support from family and from friends
were merged into one factor (“social support from family and
friends”), with factors related to personal character introduced
(Larson and Lach, 2008). Factors unique to running events were not
considered, to name a few, bad physical condition, annoyance
spectators and insufficient challenging among barriers toward
participation; and min/week MVPA among activity-related variables.

It is worth mentioning that psychosocial factors were assessed in
separate questionnaires in the previous research, these questionnaires
were adapted to one question using five-point Likert scale, respectively,
for each factor in this study.

3.3 Measures

3.3.1 An overview of the socio-ecological model
The basic idea of this research is shown as follows (see Figure 2).

3.3.2 Socio-demographic characteristics

The following socio-demographic characteristics were assessed:
gender, monthly family income (low, moderate, high, Zhou and Fan,
2020), educational level and living environment.

3.3.3 Psycho-social factors and attitude variables

Four categories of subjective factors were included in the
questionnaire: environmental awareness, acceptance for law and
regulations, social support from family and friends and knowledge
about the Earth Hour event. While the first two factors were concerned
with attitude variables depending on personal character (Larson and
Lach, 2008), the last two factors were psychosocial which showed how
personal choice was influenced by social environment. Detailed
standards for selecting these variables have been discussed above (see
section 2.2.3).

All factors except knowledge about the Earth Hour event were
assessed on a five-point Likert scale from strongly disagree to strongly
agree (environmental awareness, acceptance for law and regulations)
and from never to very often (social support from family and friends).

Knowledge about the Earth Hour event was assessed by presenting
the students an earth hour quiz (CTVNews.ca Staff, 2015) which
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FIGURE 2
Overview of the present research.

— et

contained four questions, including the specific time, originated city,
organization, and geographic reasons for earth hour. Scores for
“knowledge” could range between 0 and 4.

3.3.4 Participation in the Earth Hour event

Participation in the Earth Hour event was assessed by one
question: “How often do you participate in the Earth Hour event in
the past 5 years?” Due to the convenience of switching indoor lights
for an hour, the quality and thoroughness was not considered. Those
who gave an answer would be sorted into three levels, non-participants
(never participated), occasional participants (participated for 1-2
times) and regular participants (participated for 3-5 times). For the
analysis this variable was dichotomized into non-participation (never
participated in 5year) versus participation (at least one time in
5years).

3.3.5 Barriers toward participation

Participants were asked about potential barriers preventing
participation, except for those individuals that did participate for
more than two times in this event in the past 5years. A list of 10
potential barriers was compiled during an expert meeting with two
behavioral research scientists and two psychologists and was based on
previous research on perceived barriers toward physical activity (De
Bourdeaudhuij and Sallis, 2002; Deforche et al., 2004). With minor
modifications, these barriers were catered to better fulfill the topic of
an environmental protection activity in this paper (see sections 2.2.3
and 3.2).

The following 7 barriers were queried: lack of interest, lack of
time, financial barriers, lack of company/encouragement,
disappointment and doubts in the effectiveness, low familiarity with

the event, too many similarities compared to other environmental
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protection events. All items were assessed on a five-point Likert scale
ranging from impossible to very likely.

3.4 Data analysis

Before analysis, all variables with scale data were under
preprocessing. Item that contains a Cronbachs o above 0.7 would
be accepted. The results in Table | had made it clear that the following
items had passed the test and were to be analyzed.

The analysis of the reliability and validity of the data was
completed using the Statistical Package of Social Science (SPSS
28.0) and all figures presented through excel. To examine the
socio-demographic and psychosocial correlates of participation
in Earth Hour, a binary logistic regression analysis was
conducted. Participation in the Earth Hour event during the past
5years (yes/no) was included in the model as the dependent
variable; four socio-demographic factors (i.e., gender, monthly
family income, educational level, living environment) and four
psychosocial variables (i.e., knowledge, social support from
family and friends, environmental awareness, acceptance for
regulations) were included as independent variables. Descriptive
statistics were used to describe the barriers toward participation
present in the overall sample and in those students with
characteristics related to lower odds of participation in Earth
Hour. To examine the differences in barriers toward participation
depending on gender (men versus women), monthly family
income (low, moderate, high), living environment (urban,
suburban, rural) and educational level (undergraduate, junior
college), four one-way MANOVA analyses were conducted.
Statistical significance was set at p <0.05 for all analyses.
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TABLE 1 Reliability analysis on scale data.

Variable Correlation between Cronbach's a Reliability
the deleted item and
the total
1 Environmental awareness 0.562 0.856 High
Acceptance for law and
2 0.54 0.835 High
regulations
Social support from family and
3 0.573 0.836 High
friends
4 Lack of interest 0.534 0.836 High
5 Lack of time 0.576 0.832 High
6 Lack of company 0.746 0.813 High
Disappointment/doubts in
7 0.516 0.838 High
effectiveness
8 Familiarity with event 0.659 0.823 High
9 Similarities with other events 0.681 0.82 High

4 Results

4.1 Descriptive characteristics of the
sample

4.1.1 Socio-demographic and psychosocial
features in sample

In total, 401 students completed the questionnaire, of which 372
responded effectively to all the questions and were included in the
sample. The socio-demographic and psychosocial characteristics of
the total sample are listed in Table 2. Among the sample, 174 (46.77%)
never participated in this event and 198 (53.23%) participated in Earth
Hour for at least one time.

Overall, 69.09% of the sample was female, 60.48% had a bachelor’s
degree, 23.12% lived in urban area and 50.27% shared a rural dwelling,
nearly a half of the respondents were from low-income families.

The overall environmental awareness was relatively high, with a
per capita score of over 4 among the total sample, participant, and
non-participant groups. However, the overall level of knowledge about
Earth Hour was low, with an average score of less than 1, indicating
that most students had not answered almost one of the four questions
correctly and had insufficient knowledge about this activity.

4.1.2 Interval estimation of low-frequency
participation ratio

Participants who participate less than 3 times within 5years are
defined as low-frequency participants. Since the low-frequency
participation ratio is a dichotomy variable, there is a normal
approximation in the case of a large sample, corresponding to a
two-point distribution. Therefore, the confidence interval for the
overall ratio at the 95% confidence level can be obtained:

p(1-p)

PEZoons

In total, 401 students completed the questionnaire, among which
the non-participants and occasional participants of the Earth Hour
event take up 92.77% (i.e., p=92.77%, n=401) (see Figure 3). As of
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2022, the 95% confidence interval of the proportion of
non-participants among all Chinese college students in the past 5years
is therefore (38.54, 48.24%), which is above 24.2% non-participation
found in previous research by 2015. In this way, it’s safe to draw the
conclusion that college students in China share a low participation in
Earth Hour in the past 5years.

4.2 Socio-demographic and psychosocial
correlates of participation in Earth Hour
event

4.2.1 Spearman coefficients between
socio-ecological factors

Spearman coefficients were applied for rank correlation between
discrete variables (i.e., all socio-demographic and psychosocial
characteristics) in our research (see Figure 4). Odds for multicollinearity
are very low since no coefficient is larger than 0.5 among significant
correlation, which makes it possible for logistic regression.

Acceptance for law is positively related to social support (p=0.47,
p<0.01) and environmental awareness (p=0.33, p<0.01). However, a
higher level of knowledge is linked with a lower social support
(p=—0.2, p<0.01); and better-educated students were found to be less
tolerant with relevant law (p=—0.15, p<0.01). A more urbanized
dwelling is relevant to higher income and educational level, which is
in accordance with common sense.

4.2.2 Binary logistic regression

Since the number of the sample is 10-15 times larger than that of
the independent variables (ie., 372>15*8), the binary logistic
regression was applied.

Results of the binary logistic regression analysis are shown in
Table 3. The analysis revealed that social support from family and
friends was significantly associated with participation in Earth Hour
event. Students perceiving more social support from family and
friends (OR=1.790, 95% CI=1.462, 2.192) were more likely to have
participated in Earth Hour for at least one time during the past 5years
than their counterparts. For the socio-demographic and the other
psycho-social factors, no significant results were found.
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TABLE 2 Descriptive characteristics of the study sample.

10.3389/fpsyg.2024.1288711

Variable Total sample Non-participants Participants
(n=372) (n=174) (n=198)

Socio-demographic variables

Gender (%)

Men 3091 32.76 29.29

Women 69.09 67.24 70.71

Educational level (%)

Undergraduate 60.48 62.64 58.59

Junior college 39.52 37.36 41.41

Living environment (%)

Urban 23.12 21.26 24.75

Suburban 26.61 29.89 23.74

Rural 50.27 48.85 51.52

Monthly family income' (%)

Low income 51.34 53.45 49.49

Moderate income 36.02 35.63 36.36

High income 12.63 10.92 14.14

Psychosocial variables [mean (SD)]

Environmental awareness’ 4.54(0.83) 4.56(0.88) 4.53(0.97)

Acceptance for law and regulations® 3.72(0.94) 3.59(0.99) 3.83(0.88)

Social support from family and friends® 3.02(1.31) 2.56(1.39) 3.42(1.08)

Knowledge about the Earth Hour

event* 0.78(0.97) 0.80(0.94) 0.77(1.01)

SD =standard deviation. 1: measured by CNY, Low&[0,5000], moderate€(5000,10000], high€(10000,+e); 2: five-point Likert scale from strongly disagree to strongly agree; 3: five-point Likert

scale from never to very often; 4: minimum 0, maximum 4.

With a Hosmer significant level below 0.6, however, it remains
doubtful whether these correlates were well-explained by the fitting
results. Thereby, a further test was taken to investigate the correlation
between participation and social support, which suggested a
significant result (Pearson Chi-Square=61.940, p<0.01).

4.3 Differences in barriers toward
participation depending on gender, family
income, living environment, and
educational level

Descriptive statistics of the barriers toward participation
depending on gender, family income, living environment and
educational level are presented in Table 4. One-way MANOVA
analyses revealed differences in perceived barriers between men and
women (multivariate F=3.232, p=0.002) and between the different
income groups (multivariate F=2.122, p=0.041). Regarding gender,
univariate analyses showed that lack of interest was rather perceived
as a barrier in men than in women (F=9.029, p=0.003), while
perceiving financial barriers was more prevalent in women than in
men (F=4.584, p=0.033). Regarding monthly family income,
univariate differences between income groups were found for
financial barriers (F=5.218, p=0.006), familiarity with the event
(F=4.398, p=0.013) and similarities with other events (F=5.596,
p=0.004).
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FIGURE 3
Participation of the original sample (n = 401).

Post-hoc analyses showed that similarities with other events was
rather perceived as a barrier in students from extreme income groups
(low: p=0.039, high: p=0.007) than students with moderate monthly
family income. Low familiarity with the event was more prevalent in
students from moderate-income families than in those from high-
income families (p=0.01). Furthermore, low-income group was less
likely to be affected by financial barriers regarding this event than
moderate income group (p=0.007). For educational level and living
environment, the multivariate model was non-significant (F=1.168,
p=0.321 and F=1.032, p=0.418 respectively). However, univariate
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analyses showed that lack of company was more prevalent in
undergraduates than in junior college students (F=4.885, p=0.028);
and univariate differences concerning living environment were found
for familiarity with the event (F=3.264, p=0.039) and similarities with
other events (F=3.285, p=0.039).

4.4 Ranking of perceived barriers toward
participation in the total sample and in
students with characteristics associated
with extreme odds of participating in Earth
Hour event

Table 5 shows a ranking based on the importance (i.e., average
item scores) of each potential barrier preventing participation in the
different subgroups. In the total sample (n=372), the top three of
perceived barriers toward participation consisted to similarities with
other events, financial barriers, and lack of company. This stands true
for students who participated in Earth Hour for at least one time
during the past 5years and those who never participated as well. In
non-participants, lack of company or encouragement was relatively
prior to financial barriers compared with the participants.
Furthermore, just like in the total sample, lack of time, doubts in
effectiveness and lack of interest completed the last three barriers,
except in participants who believe that low familiarity with the event
was less important than lack of time.

Based on the results of the binary logistic regression analysis
(study aim 1), participants scoring “low” on social support associated
with participation were selected as our focus on low participation
analysis. This was done using a median split (i.e., selection of
participants scoring lower than the median score) for all psycho-social
factors. Compared with the total sample, non-participant group and
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participant group, students gaining low support from family and
friends were more likely to be baffled by inadequate familiarity with
the event than excessive similarity with other events in the low social
support group. In other words, lower support from family or friends
might prevent college students from knowing this event, which
enhanced the negative impact of this barrier on participation.

5 Discussion

Initial sociological studies on Earth Hour participation in PRC
focused on cities and institutions, suggesting a high (i.e., above 60% in
1year) participation rate (HuiCong D&B Research, 2011). More recent
work based on a smaller sample, in contrast, demonstrated that
individuals’ practice in this event is less active than expected (Wang,
2015). Our data establish that more occasional participants were found
than regular participants during the past 5years among Chinese college
students, with a lower level of average participation frequency (i.e., 1.03:
5) compared with the previous investigation (i.e., 2.7: 8) (Wang, 2015).
Notably, this finding is in line with the existing statistics which has implied
a descending trend of participation in Earth Hour nationwide, however,
applying a new research method that is more theoretical based (Ajzen,
1985; Van Dyck et al., 2017; Chan et al., 2020).

The findings in this study are in accordance with Van DycK’s study
(Van Dyck et al,, 2017) when it comes to socio-demographic factors,
as no significant differences in participation were found according to
gender, monthly family income, educational level and living
environment. This is a positive trend and denies the results that rural
residents are less inclined to participate in Earth Hour due to its
limited exposure in the countryside (Wang, 2015); the finding also
supports the latest statistics regarding a rapid surge in participants
from third-tier and fourth-tier cities since the gap is no longer
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TABLE 3 Binary logistic regression analysis of socio-demographic and psycho-social correlates of participation in Earth Hour event.

Dependent variable: participation in Earth Hour: 0 = no participation during the past 5years, 1 = participation for at
least one time during the past 5years

Correlate SE P-value Odds ratio 95%ClI
Environmental awareness —0.164 0.151 0.279 0.849 0.631 1.142
Acceptance for law —0.033 0.146 0.821 0.967 0.726 1.289
Social support 0.582 0.103 0.000 1.790 1.462 2.192
Knowledge about event! 0.068 0.119 0.566 1.071 0.848 1.351
Gender (ref: male) —0.383 0.250 0.127 0.682 0.417 1.115
Monthly family income low —-0.259 0.387 0.503 0.771 0.361 1.648
Monthly family income moderate 0.184 0.382 0.631 0.832 0.393 1.761
Living environment suburban —-0.229 0.280 0.413 0.795 0.460 1.376
Living environment urban 0.083 0.302 0.782 1.087 0.602 1.964
Educational level undergraduate —0.069 0.241 0.776 0.934 0.582 1.498
Constant —0.468 0.930 0.615 0.626 - -

SE, standard error; 95%ClI, 95% confidence interval. 'Range from 1 to 5 with a linear variation.

significant (Zhuang, 2023). Besides, this also indicates a narrowing
gender disparity in domestic environmental participation, contrasting
with Li et al. (2022) findings that contemporary Chinese women are
more actively engaged in PEB activities compared with men. It also
validates the conclusion that gender differences are not significant in
college students’ environmental participation activities (Vicente-
Molina et al., 2018). Among non-participants, the top three barriers
were similarities with other events, financial barriers, and lack of
company. However, it’s doubtful whether financial barrier is a credible
enough to measure students participation since students with
different levels of monthly family income were rather similar in all
barrier ratings. Despite the doubts in effect of reducing electricity
consumption in Earth Hour being one of the main reasons for
non-participation overseas (Vuong et al., 2020), no clear evidence
supportive of this finding was found in our study since disappointment
or doubts in effectiveness ranked second to last in the total sample,
non-participants and students with characteristics associated with
extreme odds of participation (see section 3.4).

No previous studies examined the mismatch between respondents’
belief and practice in relevant activities nationwide, particularly,
among college students whose behaviors is yet likely to be influenced
by higher education. Distinguished from Yang and Li (2021),
environmental awareness which is commonly known as a booster for
environmental protection activities was not found to be positively
related to students’ participation. One possible explanation is that the
environmental protecting education in China might not be effective
enough to make a difference in students’ behaviors for schools have
put excessive emphasis on plain theoretical education without giving
specific instructions or useful advice on how to put it into practice.

A highlight of findings regarding the psychosocial correlates of
participation would be the positive relation between participation and
social support with a considerable level of significance found (p<0.01),
verifying the results from Yang and Li (2021). To be more specific,
participation rate increased by 76.32% with each additional unit of social
support from family and friends. Sadly, the participation rate in Earth
Hour remains low nationwide (see section 3.1), which makes it harder for
participants to maintain their passion for this event. In other words, the
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herd effect has led to a vicious cycle that worsens this issue. To some
extent, this is partly due to the immature build of local NGO (i.e.,
Non-government Organization) concerning environmental protection,
in other words, bottom-up attempts are to be taken seriously besides other
top-down approach mentioned in previous studies that investigated the
institutional framework to allow public participation (Li et al.,, 2012).

When it comes to potential impact on barriers toward
participation by socio-demographic variables, the experienced
barriers were relatively similar across subgroups concerning gender,
income, educational level and living environment, with some
exceptions. For women, having a poor economic condition was more
important while men rather considered this event dull, which agreed
with the domestic finding that females exhibited a greater propensity
for environmental concerns (Li et al., 2022). Furthermore, financial
barriers and being unfamiliar to the event were mainly present in
individuals with moderate income while boredom caused by
similarities to other events had a greater impact on extreme income
subgroups. This finding supported existing PEB studies (Margetts and
Kashima, 2017; Chatelain et al., 2018) by explaining how similarities
with other events applied to specific populations as one of the
perceived barriers in Earth Hour. College students better educated
were more likely to be affected by people around them. Those who
lived in rural area shared a higher level of exposure to this event and
named less similar events, which indicated that its publicity could
be greatly improved in countryside despite less attention it had raised
in cities during the past decade (Wang, 2015).

Finally, an overview of the event-specific barriers preventing
participation was given in both the total sample and students with
characteristics associated with lower odds for participation. In the
overall sample, the main three barriers were similarities to other
events, financial barriers, and lack of company. Except for students
with lower social support from family and friends, similarities to other
events completed the top. When looking specifically at the main
barriers in students who are less likely to participate in Earth Hour,
lack of company and low familiarity with the event were more
prevalent, and results were rather similar as for barriers ranked the
bottom three.
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TABLE 4 Perceived barriers toward participation in the Earth Hour event: descriptive statistics and differences between socio-demographic subgroups
(gender, family income, educational level, living environment).

Monthly family income

Barriers toward Total sample

participation (n =372) Moderate High
Mean (SD) n=134 n=47
Lack of time 3.56(0.92) 3.62(0.89) 3.54(0.93) 3.57(0.90) 3.49(0.90) 3.72(1.05)
Lack of interest 4.03(0.87) 3.83(0.89) 4.12(0.85) 3.99(0.89) 4.01(0.80) 4.21(0.94)
Lack of company/

3.31(1.00) 3.30(1.04) 3.32(0.98) 3.35(1.02) 3.19(0.92) 3.55(1.07)
encouragement
Disappointment or doubts

3.62(0.96) 3.62(0.98) 3.61(0.96) 3.62(1.04) 3.52(0.82) 3.85(0.99)
in effectiveness
Financial barriers 3.29(1.10) 3.47(1.07) 3.21(1.11) 3.42(1.07)% 3.04(1.08)* 3.45(1.13)
Familiarity with the event 3.44(0.97) 3.51(1.02) 3.41(0.94) 3.47(0.97) 3.29(0.90)% 3.77(1.04)%
Similarities with other

5 2.71(1.00) 2.58(1.05) 2.77(0.97) 2.64(1.00)% 2.92(0.97)%Y 2.40(1.00)"

events

Barriers toward

Educational level

Living environment

part|C|pat|<1)n Undergraduate Junior college Suburban
Mean (SD) n =225 n =147 n=99
Lack of time 3.55(0.94) 3.59(0.89) 3.59(1.05) 3.44(0.83) 3.61(0.90)
Lack of interest 4.01(0.91) 4.05(0.81) 3.91(0.98) 4.01(0.90) 4.09(0.79)
Lack of company/

3.22(1.00) 3.46(0.98) 3.24(1.08) 3.26(0.97) 3.37(0.98)
encouragement
Disappointment or doubts in

3.63(0.98) 3.60(0.95) 3.56(1.02) 3.59(0.92) 3.66(0.96)
effectiveness
Financial barriers 3.22(1.11) 3.39(1.07) 3.22(1.14) 3.20(0.96) 3.36(1.15)
Familiarity with the event 3.37(0.99) 3.54(0.93) 3.43(0.99) 3.24(0.84) 3.55(1.00)
Similarities with other events® 2.78(1.05) 2.61(0.92) 2.76(1.04) 2.91(0.94) 2.59(1.00)

SD = standard deviation. 'All barriers were scored on a five-point Likert scale from impossible to very likely. Higher index stands for less likelihood to be negatively affected by barriers,

including similarities with other events. Bold results represent significant differences between groups (gender, monthly family income, educational level or living environment); post hoc tests

for income group: same superscript characters (X,Y) = significant difference between groups.

TABLE 5 Ranking of perceived barriers toward participation in the total sample and in students with characteristics associated with extreme odds of
participating in Earth Hour event.

Barriers toward

participation®

Total sample
(n =372)
Rank (Mean [SD])

Non-participants

(n =174)

Rank (Mean [SD])

Participants

(n =198)

Rank (Mean [SD])

Low social support

from family and
friends?
(n =132)

Rank (Mean [SD])

Similarities with other events? 1(2.71[1.00]) 1(2.93[1.03]) 1(2.53[0.94]) 4(3.25[0.84])
Financial barriers 2(3.29[1.10]) 3(3.22[1.09]) 2(3.34[1.10]) 3(3.00[1.04])
Lack of company/encouragement 3(3.31[1.00]) 2(3.06[1.04]) 3(3.54[0.90]) 1(2.72[0.85])
Familiarity with the event 4(3.44[0.97]) 4(3.24[0.99]) 5(3.62[0.91]) 2(2.95[0.89])
Lack of time 5(3.56[0.92]) 5(3.53[0.89]) 4(3.59(0.95]) 5(3.27[0.90])
Disappointment or doubts in

effectiveness 6(3.62[0.96]) 6(3.60[0.98]) 6(3.63[0.95]) 6(3.37[1.00])
Lack of interest 7(4.03[0.87]) 7(3.95[0.92]) 7(4.10[0.81]) 7(3.81[1.00])

SD = standard deviation. 'All barriers were scored on a five-point Likert scale from impossible to very likely. Higher index stands for less likelihood to be negatively affected by barriers,

including similarities with other events; A median split was used to define groups scoring “low/high” on the respective psychosocial variables.

This study gives insights to researchers working on participation
analysis of large-scale event in broader socio-ecological context. It
highlights the dual nature of interplay between individual and social
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environment in group activities held with a large population. Being
indifferent and less motivated to participate in such events would
cause a herd effect among participants, thus reducing the participation
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rate in overall. On the other hand, boosting social support would
be the key to end the negative feedback and create a virtuous
circle instead.

Although this study focused on PRC college students, it has
wider implications for many school educators, practitioners and
organizations involved in pro-environmental career. The conflict
between students’ belief and practice in Earth Hour indicates a lack
of efficiency in local pro-environmental education, leading
curriculum planners’ reflection on how to motivate students to
engage in PEB via innovative lessons. An effective approach to tackle
this problem was mentioned by Jin et al. (2023), where a whole set
of adapted curricula covering green perspective was highly
recommended rather than separate thematic lectures. For
pro-environmental institutes, reinforcing the NGO construction and
encouraging the current participants to join in groups is the key to
reducing the non-participants since a strong positive correlation was
found between social support and participation. Given the high
priority of similarities with other events, features unique to Earth
Hour are expected to be emphasized to raise public awareness; for
local male participants, extra new forms should be advocated in
relevant pro-environmental activities as an effort to cater to
their interest.

From an international perspective, this paper shed light on the
essence of pro-environmental collective action similar to Earth
Hour, which is to convert unconcerned members in the general
public into active members in the environmental endeavors. The
research not only elucidated local dynamics but also contributed to
a global dialogue on fostering sustainable behaviors, crucial in
mitigating climate change’s adverse effects and safeguarding our
planet for future generations.

6 Conclusion

In conclusion, this study confirmed the low participation among
Chinese college students in Earth Hour event. Despite that no
significant mismatch was shown between students’ belief and practice
on environmental protection, the irrelevance warned that the effect of
publicity and education involved were far from ideal. It also showed
that low levels of social support were associated with a lower likelihood
of participating in the earth hour. Furthermore, similarity with other
events, financial barriers and lack of company were the three main
barriers preventing Chinese college students from participation.
Finally, with a few exceptions, perceived barriers were relatively
similar across socio-demographic subgroups.

This study has limitations, naturally. Perhaps the most general
limitation arose during the analysis of the questionnaires, that respondents
might overstate their engagement. Similar cases were discussed in a study
on Earth Hour participation among Sydney residents (Solomon, 2008),
which suggested a 36% overstated participation rate potentially triggered
by moral cost and pressure from scrutiny according to the model
elaborated by Levitt and List (2007). A minor problem would be the error
caused by the misconduct in sample collection. Most regular participants
(29 out of 401) were excluded from the total sample, which undermined
the accuracy of analysis. In addition, the failure to compare respondents’
engagement in Earth Hour with that in other types of environmental
protection activities is a limitation, otherwise, problems unique to Earth
Hour might have been better noticed.

Frontiers in Psychology

11

10.3389/fpsyg.2024.1288711

For future studies, an ambiguous question is that whether the
herd effect found in our research was a matter unique to the event
or to the local population size. Thus, the relation between social
support and participation rate is recommended to be analyzed
separately under the following two situations: (1) same activity on
sparsely populated area; (2) less population-based activities with a
similar sample included in this study. In addition, measuring
participation in a quantitative way with other methods (if
necessary), such as the lasting time for switching lights off,
continuity of annual participation or the alternative ways
participants take part in this event would be an interesting extension
to this study.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by the Shanghai
Normal University. The studies were conducted in accordance
with the local legislation and institutional requirements. The
participants provided their written informed consent to
participate in this study. Written informed consent was obtained
from the individual(s) for the publication of any potentially
identifiable images or data included in this article.

Author contributions

KY: Visualization, Software, Resources, Methodology,
Investigation, Formal analysis, Data curation, Conceptualization,
Writing - original draft, Writing - review & editing. YW: Writing -
review & editing. HX: Writing - review & editing. ML: Supervision,
Validation,

Conceptualization, Writing — original draft, Writing - review &

Resources, Methodology, Project administration,

editing.

Funding

The author(s) declare that financial support was received for
the research, authorship, and/or publication of this article. This
research was supported by the research project “The Idea and
Path of Compiling Professional English Textbooks for Normal
College Students in the New Era” (Grant No. 2023SHO0015),
which was sponsored by Institute for Language Materials
Development, Shanghai International Studies University; and the
funding project “Humin English Inspirational Scholarship,”
which was sponsored by Humin, alumnus of Shanghai Normal
University and CEO of New Channel International Education
Group Limited. The funders were not involved in the study
design, collection, analysis, interpretation of data, the writing of
this article or the decision to submit it for publication.

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1288711
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Yinetal.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

Ajzen, I. (1985). “From intentions to actions: a theory of planned behavior” in Action
control: from cognition to behavior. eds. J. Kuhl and J. Beckmann (Berlin: Springer Berlin
Heidelberg), 11-39.

Barbarossa, C., Beckmann, S. C., De Pelsmacker, P, Moons, 1., and Gwozdz, W. (2015).
A self-identity based model of electric car adoption intention: a cross-cultural
comparative study. J. Environ. Psychol. 42, 149-160. doi: 10.1016/j.jenvp.2015.04.001

Baron, R. M., and Misovich, S. J. (1993). An integration of Gibsonian and Vygotskian
perspectives on changing attitudes in group contexts. Br. J. Soc. Psychol. 32, 53-70. doi:
10.1111/j.2044-8309.1993.tb00985.x

Bronfenbrenner, U. (1977). Toward an experimental ecology of human development.
Am. Psychol. 32, 513-531. doi: 10.1037/0003-066X.32.7.513

Chan, H. W, Pong, V., and Tam, K. P. (2020). Explaining participation in earth hour:
the identity perspective and the theory of planned behavior. Clim. Chang. 158, 309-325.
doi: 10.1007/s10584-019-02554-y

Chatelain, G., Hille, S. L., Sander, D., Patel, M., Hahnel, U. J. J., and Brosch, T. (2018).
Feel good, stay green: positive affect promotes pro-environmental behaviors and
mitigates compensatory “mental bookkeeping” effects. J. Environ. Psychol. 56, 3-11. doi:
10.1016/j.jenvp.2018.02.002

CTVNews.ca Staff. (2015). Earth Hour quiz: test your knowledge. CTV News. Available

at: https://www.ctvnews.ca/5-things/earth-hour-quiz-test-your-knowledge-1.2299822

De Bourdeaudhuij, I, and Sallis, J. (2002). Relative contribution of psychosocial
variables to the explanation of physical activity in three population-based adult samples.
Prev. Med. 34, 279-288. doi: 10.1006/pmed.2001.0979

Deforche, B., De Bourdeaudhuij, I, Tanghe, A., Hills, A. P,, and De Bode, P. (2004).
Changes in physical activity and psychosocial determinants of physical activity in
children and adolescents treated for obesity. Patient Educ. Couns. 55, 407-415. doi:
10.1016/j.pec.2003.07.012

Desforges, C., and Cockburn, A. (1987). Understanding the mathematics teacher: a
study of practice in first schools: Taylor & Francis Available at: https://lccn.loc.

gov/87015593.

Duffy, G. G., and Anderson, L. (1984). Editorial comment: guest commentary
teachers' theoretical orientations and the real classroom. Readi. Psychol. 5, 97-104. doi:
10.1080/0270271840050112

Environmental Protection Publicity and EDU Center of Canton (2013). Zhongguo
127 chengshi jiaru "diqiu yixiaoshi". [127 cities in China joined Earth Hour].
Environment 4:62. Available at: https://kns.cnkinet/kems2/article/abstract?v=IILC1c-
FiAF]2zetVCOBCJImVDS1_OuA-TWIIL3tInhjZFkI-yQEh21-KtCtOlAp9fqurwTOayt
wqr8Sxt6Nnf52g111g6duoblg]bR_7wVKv7ywVZeaER5AJqAP4J9N&uniplatform=NZ
KPT&language=CHS

Farrell, T. S., and Lim, P. C. P. (2005). Conceptions of grammar teaching: a case study of
teachers' beliefs and classroom practices. Tesl-Ej 9:n2. Available at: https://scholar.google.
com/scholar_lookup?&title=Conceptions+of+grammar+teaching%3A+a+case+study+o
f+teachers’+beliefs+and+classroom+practices%2E&journal=TESL+E]&author=Farrell+
T.+S.&author=Lim+P.+C.+P.&publication_year=2005&volume=9&pages=1-13

Feng, J. (2009). Bao jiaru "diqiu yixiaoshi" gongyi huodong [Baoding Claims to Join
"Earth Hour" Public Welfare Activity]. China Econ. Herald A03, 51-52. (Chinese news
website): http://www.xinhuanet.com/energy/20230326/fba9d4cb351341ebaeebl61d146
4{£29/c.html

Gu, J. Q. (2017). "Digiu yixiaoshi" zai zhongguo de chuanbomoshi yanjiu [Research
on the dissemination model of earth hour in China]. J. Knowl. 9, 72-75. doi: 10.3969/j.
issn.1003-3629.2017.09.023

Hormuth, S. E. (1999). Social meaning and social context of environmentally relevant
behavior: shopping, wrapping, and disposing. J. Environ. Psychol. 19, 277-286. doi:
10.1006/jevp.1999.0134

HuiCong D&B Research. (2011). SINA. Survey on the effect of the Earth Hour activity
in 2011: more participation than in previous years. Available at: https://green.sina.com.
cn/news/roll/2011-04-21/150822334200.shtml

Frontiers in Psychology

10.3389/fpsyg.2024.1288711

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1288711/
full#supplementary-material

Jechow, A. (2019). Observing the impact of WWF earth hour on urban light pollution:
a case study in Berlin 2018 using differential photometry. Sustain. For. 11:750. doi:
10.3390/su11030750

Jin, S. D., Chen, B. B., Zhou, Q., Zhu, K. Q., and Wei, Q. (2023). Jiyu jihuaxingwei
lilun de ditanxiaoyuan APP sheji yanjiu. [A study of low-carbon campus app design
based on the theory of planned behaviour]. Sustain. Dev. 13:1695. doi: 10.12677/
$D.2023.135192

Jones, M. S., Teel, T. L., Solomon, J., and Weiss, J. (2021). Evolving systems of pro-
environmental behavior among wildscape gardeners. Landsc. Urban Plan. 207:104018.
doi: 10.1016/j.Jlandurbplan.2020.104018

Kilanowski, J. E. (2017). Breadth of the socio-ecological model. J. Agromedicine 22,
295-297. doi: 10.1080/1059924x.2017.1358971

Kurz, T. (2002). The psychology of environmentally sustainable behavior: fitting
together pieces of the puzzle. Anal. Soc. Issues Publ. Policy 2, 257-278. doi:
10.1111/j.1530-2415.2002.00041.x

Larson, K. L., and Lach, D. (2008). Participants and non-participants of place-based
groups: an assessment of attitudes and implications for public participation in water
resource management. J. Environ. Manag. 88, 817-830. doi: 10.1016/j.jenvman.2007.
04.008

Lei, M., and Medwell, J. (2021). Impact of the COVID-19 pandemic on student
teachers: how the shift to online collaborative learning affects student teachers learning
and future teaching in a Chinese context. Asia Pac. Educ. Rev. 22, 169-179. doi: 10.1007/
512564-021-09686-w

Levitt, S. D., and List, J. A. (2007). What do Laboratory experiments measuring social
preferences reveal about the real world? J. Econ. Perspect. 21, 153-174. doi: 10.1257/
jep.21.2.153

Li, W, Liu, J., and Li, D. (2012). Getting their voices heard: three cases of public
participation in environmental protection in China. J. Environ. Manag. 98, 65-72. doi:
10.1016/j.jenvman.2011.12.019

Li, Y., Wang, B., and Saechang, O. (2022). Is female a more pro-environmental gender?
Evidence from China. Int. J. Environ. Res. Public Health 19:8002. doi: 10.3390/
ijerph19138002

Limniou, M., Sedghi, N., Kumari, D., and Drousiotis, E. (2022). Student engagement,
learning environments and the COVID-19 pandemic: a comparison between psychology
and engineering undergraduate students in the UK. Educ. Sci. 12:671. doi: 10.3390/
educscil2100671

Liu, J., and Diamond, J. (2008). Revolutionizing China's environmental protection.
Science 319, 37-38. doi: 10.1126/science.1150416

Margetts, E. A., and Kashima, Y. (2017). Spillover between pro-environmental
behaviours: the role of resources and perceived similarity. J. Environ. Psychol. 49, 30-42.
doi: 10.1016/j.jenvp.2016.07.005

McLeroy, K. R., Bibeau, D., Steckler, A., and Glanz, K. (1988). An ecological
perspective on health promotion programs. Health Educ. Q. 15, 351-377. doi:
10.1177/109019818801500401

Olexsak, S. J., and Meier, A. (2014). The electricity impacts of earth hour: an
international comparative analysis of energy-saving behavior. Energy Res. Soc. Sci. 2,
159-182. doi: 10.1016/j.erss.2014.04.014

Pajares, M. F. (1992). Teachers’ beliefs and educational research: cleaning up a messy
construct. Rev. Educ. Res. 62, 307-332. doi: 10.3102/00346543062003307

Sallis, J. E, Owen, N., and Fisher, E. (2015). “Ecological models of health behavior” in
Health behavior: theory, research, and practice. eds. K. Glanz, B. K. Rimer and K.
Viswanath (San Francisco, CA, US: Wiley), 43-64.

Smith, C. ], Dupré, K. E., McEvoy, A., and Kenny, S. (2021). Community perceptions
and pro-environmental behavior: the mediating roles of social norms and climate
change risk. Can. J. Behav. Sci. 53, 200-210. doi: 10.1037/cbs0000229

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1288711
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1288711/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1288711/full#supplementary-material
https://doi.org/10.1016/j.jenvp.2015.04.001
https://doi.org/10.1111/j.2044-8309.1993.tb00985.x
https://doi.org/10.1037/0003-066X.32.7.513
https://doi.org/10.1007/s10584-019-02554-y
https://doi.org/10.1016/j.jenvp.2018.02.002
https://www.ctvnews.ca/5-things/earth-hour-quiz-test-your-knowledge-1.2299822
https://doi.org/10.1006/pmed.2001.0979
https://doi.org/10.1016/j.pec.2003.07.012
https://lccn.loc.gov/87015593
https://lccn.loc.gov/87015593
https://doi.org/10.1080/0270271840050112
https://kns.cnki.net/kcms2/article/abstract?v=IILC1c-FiAFJ2zetVCOBCJlmVDS1_OuA-TWlIL3tlnhjZFkI-yQEh21-KtCtOlAp9fqurwTOaytwqr8Sxt6Nnf52g1l1g6duoblgJbR_7wVKv7ywVZeaER5AJqAP4J9N&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=IILC1c-FiAFJ2zetVCOBCJlmVDS1_OuA-TWlIL3tlnhjZFkI-yQEh21-KtCtOlAp9fqurwTOaytwqr8Sxt6Nnf52g1l1g6duoblgJbR_7wVKv7ywVZeaER5AJqAP4J9N&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=IILC1c-FiAFJ2zetVCOBCJlmVDS1_OuA-TWlIL3tlnhjZFkI-yQEh21-KtCtOlAp9fqurwTOaytwqr8Sxt6Nnf52g1l1g6duoblgJbR_7wVKv7ywVZeaER5AJqAP4J9N&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=IILC1c-FiAFJ2zetVCOBCJlmVDS1_OuA-TWlIL3tlnhjZFkI-yQEh21-KtCtOlAp9fqurwTOaytwqr8Sxt6Nnf52g1l1g6duoblgJbR_7wVKv7ywVZeaER5AJqAP4J9N&uniplatform=NZKPT&language=CHS
https://scholar.google.com/scholar_lookup?&title=Conceptions+of+grammar+teaching%3A+a+case+study+of+teachers’+beliefs+and+classroom+practices%2E&journal=TESL+EJ&author=Farrell+T.+S.&author=Lim+P.+C.+P.&publication_year=2005&volume=9&pages=1–13
https://scholar.google.com/scholar_lookup?&title=Conceptions+of+grammar+teaching%3A+a+case+study+of+teachers’+beliefs+and+classroom+practices%2E&journal=TESL+EJ&author=Farrell+T.+S.&author=Lim+P.+C.+P.&publication_year=2005&volume=9&pages=1–13
https://scholar.google.com/scholar_lookup?&title=Conceptions+of+grammar+teaching%3A+a+case+study+of+teachers’+beliefs+and+classroom+practices%2E&journal=TESL+EJ&author=Farrell+T.+S.&author=Lim+P.+C.+P.&publication_year=2005&volume=9&pages=1–13
https://scholar.google.com/scholar_lookup?&title=Conceptions+of+grammar+teaching%3A+a+case+study+of+teachers’+beliefs+and+classroom+practices%2E&journal=TESL+EJ&author=Farrell+T.+S.&author=Lim+P.+C.+P.&publication_year=2005&volume=9&pages=1–13
http://www.xinhuanet.com/energy/20230326/fba9d4cb351341ebaeeb161d1464ff29/c.html
http://www.xinhuanet.com/energy/20230326/fba9d4cb351341ebaeeb161d1464ff29/c.html
https://doi.org/10.3969/j.issn.1003-3629.2017.09.023
https://doi.org/10.3969/j.issn.1003-3629.2017.09.023
https://doi.org/10.1006/jevp.1999.0134
https://green.sina.com.cn/news/roll/2011-04-21/150822334200.shtml
https://green.sina.com.cn/news/roll/2011-04-21/150822334200.shtml
https://doi.org/10.3390/su11030750
https://doi.org/10.12677/SD.2023.135192
https://doi.org/10.12677/SD.2023.135192
https://doi.org/10.1016/j.landurbplan.2020.104018
https://doi.org/10.1080/1059924x.2017.1358971
https://doi.org/10.1111/j.1530-2415.2002.00041.x
https://doi.org/10.1016/j.jenvman.2007.04.008
https://doi.org/10.1016/j.jenvman.2007.04.008
https://doi.org/10.1007/s12564-021-09686-w
https://doi.org/10.1007/s12564-021-09686-w
https://doi.org/10.1257/jep.21.2.153
https://doi.org/10.1257/jep.21.2.153
https://doi.org/10.1016/j.jenvman.2011.12.019
https://doi.org/10.3390/ijerph19138002
https://doi.org/10.3390/ijerph19138002
https://doi.org/10.3390/educsci12100671
https://doi.org/10.3390/educsci12100671
https://doi.org/10.1126/science.1150416
https://doi.org/10.1016/j.jenvp.2016.07.005
https://doi.org/10.1177/109019818801500401
https://doi.org/10.1016/j.erss.2014.04.014
https://doi.org/10.3102/00346543062003307
https://doi.org/10.1037/cbs0000229

Yinetal.

Solomon, D. (2008). How effective are individual lifestyle changes in reducing electricity
consumption? Measuring the impact of earth hour. [Master's thesis, University of
Chicago]. Available at: https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&
doi=cfc8ea80261c5b844e8f7dfc504922aea3c49d3c

Stryker, S., and Burke, P. J. (2000). The past, present, and future of an identity theory.
Soc. Psychol. Q. 63, 284-297. doi: 10.2307/2695840

Van Dyck, D., Cardon, G., De Bourdeaudhuij, I., De Ridder, L., and Willem, A. (2017).
Who participates in running events? Socio-demographic characteristics, psychosocial

factors, and barriers as correlates of non-participation—a pilot study in Belgium. Int. J.
Environ. Res. Public Health 14:1315. doi: 10.3390/ijerph14111315

Vicente-Molina, M. A., Ferndndez-Sainz, A., and Izagirre-Olaizola, J. (2018). Does
gender make a difference in pro-environmental behavior? The case of the Basque
Country university students. . Clean. Prod. 176, 89-98. doi: 10.1016/j.jclepro.2017.12.079

Vuong, Q. H,, La, V. P, Trang, V. T., and Ho, M. T. (2020). Earth hour in Vietnam: a
perspective from the electricity industry. Nature 2020, 1-9. doi: 10.31219/osf.io/kdv4p

Wang, L. G. (2015). Earth hour public participation survey. Youth J. 13:23. doi:
10.15997/j.cnki.qnjz.2012.13.014

Frontiers in Psychology 13

10.3389/fpsyg.2024.1288711

Yang, J. (2019). Understanding Chinese language teachers' beliefs about themselves
and their students in an English context. System 80, 73-82. doi: 10.1016/j.
system.2018.10.014

Yang, G. Y., and Li, S. M. (2021). Huanjing ziworentong dui daxuesheng ditanxingwei
de yingxiang. [the influence of environmental self-identity on low-carbon behaviours of
university  students].  Stud.  Psychol. =~ Behav. 19:410. doi:  10.3969/j.
issn.1672-0628.2021.03.018

Zhang, K. J. (2001). A brief discussion on the misconceptions of environmental
protection activities among college students. Environ. Educ. 6, 21-22. doi: 10.3969/j.
issn.1007-1679.2001.06.008

Zhou, L. E, and Fan, Y. X. (2020). Income class division and income inequality in urban
areas of China from 1986 to 2009-- based on the calculation of finite mixture model.
Shanghai Economy Available at: https://m.fx361.com/news/2020/1021/17763645 html.

Zhuang, Z. H., (2023). Yi xidengzhiju wei ziran fasheng——Xingye Yinhang Jining
Fenhang kaizhan "Diqiu yixiaoshi" huodong. [Taking the action of turning off lights as a
natural voice-industrial Bank Jining branch launches the "earth hour” activity]. Jining
news. Available at: https://m.jnnews.tv/p/963340.html

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1288711
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=cfc8ea80261c5b844e8f7dfc504922aea3c49d3c
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=cfc8ea80261c5b844e8f7dfc504922aea3c49d3c
https://doi.org/10.2307/2695840
https://doi.org/10.3390/ijerph14111315
https://doi.org/10.1016/j.jclepro.2017.12.079
https://doi.org/10.31219/osf.io/kdv4p
https://doi.org/10.15997/j.cnki.qnjz.2012.13.014
https://doi.org/10.1016/j.system.2018.10.014
https://doi.org/10.1016/j.system.2018.10.014
https://doi.org/10.3969/j.issn.1672-0628.2021.03.018
https://doi.org/10.3969/j.issn.1672-0628.2021.03.018
https://doi.org/10.3969/j.issn.1007-1679.2001.06.008
https://doi.org/10.3969/j.issn.1007-1679.2001.06.008
https://m.fx361.com/news/2020/1021/17763645.html
https://m.jnnews.tv/p/963340.html

	Socio-ecological model as a framework to understand the low participation of Earth Hour among Chinese college students: conflict between belief and practice
	1 Introduction
	2 Literature review
	2.1 Conflict between belief and practice
	2.2 Socio-ecological model
	2.2.1 Definition and development
	2.2.2 Applications of SEM in pro-environmental studies
	2.2.3 Socio-ecological factors unique to earth hour

	3 Methodology
	3.1 Procedure and participants
	3.2 Modifications to the model
	3.3 Measures
	3.3.1 An overview of the socio-ecological model
	3.3.2 Socio-demographic characteristics
	3.3.3 Psycho-social factors and attitude variables
	3.3.4 Participation in the Earth Hour event
	3.3.5 Barriers toward participation
	3.4 Data analysis

	4 Results
	4.1 Descriptive characteristics of the sample
	4.1.1 Socio-demographic and psychosocial features in sample
	4.1.2 Interval estimation of low-frequency participation ratio
	4.2 Socio-demographic and psychosocial correlates of participation in Earth Hour event
	4.2.1 Spearman coefficients between socio-ecological factors
	4.2.2 Binary logistic regression
	4.3 Differences in barriers toward participation depending on gender, family income, living environment, and educational level
	4.4 Ranking of perceived barriers toward participation in the total sample and in students with characteristics associated with extreme odds of participating in Earth Hour event

	5 Discussion
	6 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

