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Abstract: This study addresses students’ perceptions of using urban green spaces (UGSs) after the
easing of COVID-19 lockdown in China. We questioned whether they are still mindful of the risks
from the outdoor gathering, or conversely, starting to learn the restoration benefits from the green
spaces. Online self-reported surveys were distributed to the Chinese students aging from 14 to 30
who study in Hunan and Jiangsu Provinces, China. We finally obtained 608 complete and valid
questionnaire forms from all participants. Their intentions of visiting UGSs were investigated based
on the extended theory of planned behavior model. Structural equation modeling was employed to
test the hypothesized psychological model. The results have shown good estimation performance on
risk perception and perceived knowledge to explain the variances in their attitudes, social norms, and
perceived behavior control. Among these three endogenous variables, the perceived behavior control
owns the greatest and positive influence on the behavioral intention, inferring that controllability is
crucial for students to make decisions of visiting green spaces in a post-pandemic context.

Keywords: COVID-19; theory of planned behavior; perceived knowledge; risk perception; structural
equation modeling; urban green space

1. Introduction

A novel coronavirus disease (COVID-19) has received worldwide attention since its
first emergence in Wuhan at the end of 2019. The COVID-19 outbreak was then drastically
escalated as a pandemic [1,2]. As of March 2021, no fewer than 115,250,000 COVID-19 cases
had been confirmed in the world, including 2,560,000 deaths according to the statistics
released by the World Health Organization. The considerable transmission brought severe
public health crises for almost every country due to its hyper infectivity [3]. According to
clinical evidence, respiratory droplets and personal contact are the primary transmission
channels [4]. Given its nature of asymptomatic transmission, people are advised to be
precautions to protect themselves and others, such as keeping social distancing, frequent
hand washing, wearing face coverings in public, etc. [5]. Many national governments also
issued a variety of policies and guidelines to require people to stay at home for protecting
the national health institutes from service overload as the pandemic escalated [6].

Under the first wave of COVID-19, students had experienced uncertainty in their aca-
demic success, future careers, and social life change [7]. The uncertainty and its bearings on
students’ academic progress could also influence students’ psychological well-being [8–10].
Students have been found more vulnerable in combating mental stress than the general
population even before the pandemic, which increased varying degrees of psychosomatic
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problems, such as anxiety, burnout, depressive moods, lack of self-esteem, substance abuse,
and suicidality [11–14]. Studies have reported high detection rates of mental problems
in Chinese adolescents and students, ranging from 5.9% to 10.7% [15,16]. Most of the
educational institutions around the world were shut down or transformed to online edu-
cation during the pandemic, leading to great disruption in students’ study and outdoor
activities [17,18]. Studies showed that longer durations of quarantine were associated with
poorer mental health, avoidance behaviors, and anger [19–21]. A study on the psycho-
logical pressure of Chinese students during the COVID-19 pandemic found that out of
7143 students studied, 0.9% had severe anxiety, 2.7% had moderate anxiety, and 21.3% had
mild anxiety [22].

In recent years, interest has grown in the positive benefits that might be gained from
natural environments and time spent outdoors [23–25]. Nature exposure, including park
playing, bird watching, and sporting activities in natural environments can keep people
mentally active and healthy [26–28]. However, restrictions on the use of public green
spaces, quarantine, and social distancing as effective measures implemented to tackle the
COVID-19 and protect public health during the pandemic. Countries across the world
have introduced policies such as stay-at-home lockdowns, restrictions on public events,
social gatherings, and public transport, and the closure of schools. Students had no chance
to conduct leisure activities in public spaces. During the post-pandemic era, the role of
public green space may become important for mental recovery [29,30].

The purpose of this study is to estimate the impact of the COVID-19 on students’ men-
tal health and their decisions to revisit UGSs after the easing of the lockdown. Moderated
by their attitudes, social norms, and perceived control, their motivations and reluctance
upon the traveling decision were proposed for measurement. We utilized the theory of
planned behavior (TPB) model in environmental behavioral studies [31–33] and extended
the structure of the basic TPB model by adding two additional components, risk percep-
tion, and perceived knowledge, which enabled us to access students’ decisions on visiting
outdoor UGSs.

In this regard, we intend to (1) predict the impact of the COVID-19 pandemic on
students’ perception of using the greenspaces after the COVID-19 lockdown; (2) test the
validity and reliability of each hypothesis; (3) examine the estimation performance of
the extended TPB model; (4) inform schools and parents of the restoration benefits from
visiting UGSs and convince relevant administrative agencies that the UGSs can satisfy
students with a variety of needs.

2. Literature Review

In recent years, many studies have explored the pandemic impact on individual
mental health and their behavior pattern change. During the SARS epidemic, Hawryluck
et al. (2004) pointed out a high incidence of psychological distress among quarantined
individuals in Toronto [19]. Saadatian et al. (2010) put forward a self-report approach to
evaluate how much the knowledge of infectious diseases would contribute to alleviating
anxiety in the USA, showing that 20% of respondents familiar with avian influenza had
changed their travel behaviors during the epidemic [34]. Novelli et al. (2018) studied
the Ebola-induced tourism crisis in Gambia [35]. Bi et al. (2019) examined how the
epidemic prevalence and the information on community behavior-change affect people’s
emotions [36]. A psychological study found that 53.8% of respondents rated “moderate” or
“severe” when asked about the pandemic disturbance in their daily lives, while 16.5% have
reported moderate to severe depressive symptoms [37]. Another study has demonstrated
the biggest change in people’s daily life is to avoid visiting crowded places as much as
possible [30].

University students make up a significant part of mental-health victims due to the
one-size-fits-all lockdown regulations in China [38–40]. The lockdown had led to the devel-
opment of irregular daily routines when students are asked to self-isolate in their dormitory
buildings, which undermined their mental health to a large extent. There was evidence
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in the past showing that students who are more likely to experience anxiety, depression,
and emotional fluctuations may, in turn, affect their plans of behavior during the epidemic
period. For example, some students must reduce social activities to avoid poor sleeping
quality induced by psychological stress [36,41–43]. Odriozola-González et al. (2020) had
sampled the data of psychological well-being of Spanish university students during the
COVID-19 pandemic and found 34.19% of respondents showed moderate to extremely
severe depression symptoms, 21.34% showed extremely severe anxiety symptoms, and
28.14% had exhibited moderate to extremely severe stress symptoms [44]. A list of key
stressors has been identified to cause anxiety among students during the lockdown, such
as the lack of financial support, unexpected educational disruptions [22], the uncertainties
in their future career paths [8,45], and the massive spread of astounding and inaccurate
news in the social media [46].

Seeking solutions for mental restoration, researchers have demonstrated the benefits
gained from natural environments and time spent outdoors [2,23,24]. There is increas-
ing evidence concerning the positive effects of frequent exposure to natural environ-
ments [28,47,48]. For example, some have found that the increase of views toward nature
can restore people from mental stress and fatigue and potentially improve their health and
well-being [49,50], and this gives rise to additional benefits, such as attention restoration,
sense of connectedness, companionship, and self-esteem [51]. The biodiversity and sports
infrastructures contribute to positive experiences in UGSs. Taking notice of the wildlife
and physical exercises are both important aspects of keeping physically healthy [2,26,27].
In the education sector, studies have highlighted the importance of nature and outdoor
activities to students [18,52–54]. Compared to indoor settings, frequent engagements in
nature will contribute to the alleviation of tension, confusion, anger, and depression. A
survey among 523 American students by Coon et al. (2011) has demonstrated a strong
relationship between students attending outdoor activities and the likelihood of efficient
mental recovery. They have also discussed the approaches to nudge positive attitudes to-
wards physical exercise [27]. Another study in Canada has investigated student’s activities
in the natural environment and found its association with inhibiting positive emotions [55].

In the context of COVID-19, visiting UGSs has been greatly compromised even af-
ter the easing of the lockdown in most areas in China. This phenomenon requires a
deeper understanding of the reasons behind the travel intention to these restorative places.
Through reviewing the travel intention-related literature, we have located TPB, one of the
widely practiced theories in social psychology, which aims to predict behavioral decision-
making [31]. The high applicability of the TPB model has been proved for studying a variety
of human behavior, especially in education [56], tourism [57], consumption behavior [58],
environmental protection [59], etc. It is also widely used by epidemiological studies on the
relationship between individual decision making and consequential behavior during the
vast spread of contagious diseases. For example, Prasetyo et al. (2020) evaluated people’s
perception of the preventive measures during the lockdown of COVID-19 by integrating
the protection motivation theory (PMT) and the TPB model [60], which explained the
behavioral intention of wearing face coverings during the spread of seasonal influenza.
Moreover, the TPB model is considered efficient in predicting behavioral change such as
panic buying due to the uncertainty of the lockdown [61], the habituation of frequent hand
sanitization [62], the changes in dining behavior [63], and the choice of safer travel destina-
tions during the epidemic. In addition to estimating the changes in behaviors patterns, the
TPB model can also quantify the causal effects of the motivation for vaccination [64,65].

The three principal components of TPB are the attitude toward the behavior, the
subjective norm, and the perceived behavioral control [31]. However, the basic TPB model
requires further strength in its explanatory adequacy. Previous findings indicated that
other potential predictors, such as perceived knowledge and risk perception can optimize
the basic TPB model with only three predictors [66,67]. They also contribute to directing
behavioral decision-making during epidemics [19,34,61,62]. Other studies have revealed
that the level of knowledge about COVID-19 will affect people’s perceived vulnerability
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and their behavior [60]. The risk perception has shown a significant correlation with the
preventive health measures during the epidemic [68], primarily taken by the governments,
people at workplaces, and family members [42]. The ongoing COVID-19 situation has left a
tremendous shadow on students who are overly cautious of the health risks when planning
to be outside [69,70]. Cao et al. (2020) investigated 7143 Chinese college students during
the period of COVID-19 and revealed students’ anxiety varying in severe, moderate, and
mild levels. When people sense the risks from their travels before departures, their plans
are more likely to be put off or canceled [71]. Based on these previous findings, we have
hypothesized that students’ perceived knowledge and their risk perception of COVID-19
would drive their subjective norms and behavioral attitudes, respectively, and that the
explanatory adequacy on their travel intentions would increase by including perceived
knowledge and risk perception in the basic TPB model.

3. Research Questions and Hypotheses
3.1. Theory of Planned Behavior

We question the key psychological moderators that significantly affect students’ per-
ception of visiting UGSs after the easing of the COVID-19 lockdown. Their motivations
and hesitancies upon the travel decisions are critical to their behavioral intentions, as well
as the actions on making the visits. The stronger their motivations are, the more likely they
would take the actions [72]. According to the TPB model, individual behavioral actions
are directly influenced by behavioral intention, which can be measured by their attitude,
subjective norm, and perceived behavioral control, three key psychological constructs in
our study contexts.

Attitude is the first psychological construct in the TPB model associated with the
travel decisions by the individuals, which measures the degree of the positive or negative
tendencies toward the target behavior and can also effectively predict the frequency of
behavioral intentions [73]. According to the literature, forming a positive attitude towards
visiting green spaces is based on the assumption that the natural environment would afford
sufficient green exposure and alleviate the anxiety and loneliness of travelers, which, in
turn, gives rise to the arousal of positive perceptions [73].

Subjective norms are defined as those beliefs of what important rules to comply with,
and about the behavior that other persons or parties would encourage you to follow or
not [74]. In this study, we attempt to test if the subject’s intention of visiting the greenspaces
will change due to any social norms or pressure, for example, the discouragement from
other individuals or social relations, e.g., his or her own family, classmates, friends, and
neighbors, etc.

The third psychological construct in the TPB model is the perceived behavior control.
It assesses the subject’s perception concerning how difficult the target behavior could be
handled and performed, or whether he is able to participate in the target behavior. In the
context of this study, if students hesitate to visit green spaces, a trading-off process would
occur in their minds on whether the resources such as time and energy are enough to make
their trips happen. The interpersonal differences of the perceived behavioral controls will
either facilitate or hinder their travel intentions.

Therefore, five hypotheses are proposed in line with the basic TPB model as follows:

Hypothesis 1 (H1). Students’ attitude (ATT) influences behavioral intention (BI) of visit-
ing UGSs;

Hypothesis 2 (H2). Students’ perceived behavior control (PBC) influences BI of visiting UGSs;

Hypothesis 3 (H3). The subjective norms (SNs) of students influence BI of visiting UGSs;

Hypothesis 4 (H4). ATT influences PBC;

Hypothesis 5 (H5). SNs influence PBC.
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3.2. Expanding the Theory of Planned Behavior

The basic TPB model comprises only three principal psychological constructs that are
inadequate to cover other contributory factors such as the perceived risk and knowledge.
Nevertheless, the basic TPB model provides an adaptable framework for various research
backgrounds. Ajzen also claimed that the basic TPB is a user-friendly model allowing
further expansion of the model to meet a variety of research needs [31]. Therefore, we incor-
porated two additional moderators in the model-risk perception and perceived knowledge,
which have been already tested in other studies in the literature [57,75,76].

Firstly, risk perception is closely related to subjective norms. Studies have revealed that
risk perception has significant negative effects on individuals’ decision-making processes
and their consequential behaviors [76–79]. Choosing a destination with less perceived
risk will have a positive influence on tourists’ behavioral intention and confidence in
making their travels [80]. In comparison with other social groups, students are more
cautious about their health-related risks when going out. In the context of COVID-19,
risk perception is also associated with government measures, people at their workplaces,
personal acquaintances, and other social relations [42,68].

Secondly, we added another variable-perceived knowledge moderating one’s behav-
ioral attitude. The psychologist Kaplan once pointed out that gaining the knowledge of a
problem will significantly affect a person’s decision making [81], which was also empir-
ically validated in the area of tourism [81,82]. In this study, the perceived knowledge of
COVID-19 has been specified as students’ familiarity with the knowledge of the COVID
transmission channels and the preventative methods against catching the disease.

Therefore, we added two hypotheses regarding perceived risk and knowledge, fol-
lowing the previous five hypothetical paths in the basic TPB model.

Hypothesis 6 (H6). Risk perception (RP) impacts SN;

Hypothesis 7 (H7). Perceived knowledge (PK) impacts ATT.

To recapitulate the above definitions of our seven hypotheses, we built the extended
TPB model to study student’s intention of visiting UGSs after the easing of COVID-19
lockdown (see Figure 1).
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4. Methodology
4.1. Data Collection

The online questionnaire was designed based on the basic TPB model [31,59,83]. In
total, 25 question items were included in the online questionnaire, of which the first part
is related to respondents’ demographical characteristics, socioeconomic status, dwelling
conditions, and the frequency of visiting UGSs. The second part of the questionnaire
is made up of five principal constructs of items for collecting the data of respondents’
attitudes, subjective norms, perceived behavior control, the COVID-19 related knowledge,
and their risk perception while visiting UGSs. These five psychological constructs were
evaluated with two or three question items on a Likert scale from 1 (strongly disagree) to
7 (strongly agree). The order between question items was slightly modified according to
the feedback from the small samples test before the mass online distribution. The online
data collection was finished before October 2020 mostly for Chinese students studying
in Hunan and Jiangsu Provinces, China. The qualified respondents are required to be
elder than 10 years and have the UGSs experience for at least one time in the past 3 years.
The respondent spent about 9 min on average completing the questionnaire (see Table A1
Appendix A). Finally, we obtained 608 effective samples, which was considered sufficient
to conduct data analysis [84,85].

4.2. Structural Equation Modeling

Structural equation modeling (SEM) is a general statistical modeling method widely
used in social and behavioral science to test and evaluate multiple causalities [86–88]. It is
generally expressed by a linear equation system, divided into a measurement model and a
structural model. The measurement model reflects the relationship between the potential
variables and the observed variables, and the former can be defined by the combinations
of the latter. The structural model provides an estimate of the relationship between each
latent variable. The specific expression of the model is as follows:

X = Λxξ + δ (1)

Y = Λyη + ε (2)

η = Bη + Γξ + ζ (3)

where Formulas (1) and (2) are the expression of the measurement model, X is the vector
composed of exogenous variables, and Y is the vector composed of endogenous variables;
Λx is the factor load matrix of exogenous variables on exogenous latent variables, and
Λy is the factor load matrix of endogenous variables on endogenous latent variables; ξ is
exogenous latent variables and η is endogenous latent variables; δ and ε are the measure-
ment standard errors of exogenous variable X and endogenous variable Y, respectively.
Equation (3) is the structural model expression, B and Γ represent the relationship matrix
between endogenous latent variables and the influence matrix of exogenous latent variables
on endogenous latent variables, and ζ is the unexplained part of η in the model.

A couple of goodness-of-fit indexes have been used in this study to examine how
well the hypothesized model fits the observation datasets. The root means squared error
of approximation (RMSEA) [89] is a measure of the estimated discrepancy between the
actual population and the model-implied population, scaled by the number of degrees of
freedom in covariance matrices. According to the literature [90], the model fit is considered
acceptable when its RMSEA value is ranging from 0.05 to 0.08, compared to a satisfactory
model fit with that less than 0.05. Secondly, the discrepancy between the observation and
hypothesized model is examined by the comparative fit index (CFI), which provides a
measure of complete covariance in the data ranging from 0 to 1. The advantages of CFI lie
in the ability to penalize complex models without affecting the sample size. The higher CFI
value indicates a better fit. A satisfactory fit requires a reference value of CFI no less than
0.90 [91]. The range of incremental index (IFI) and Tucker–Lewis index (TLI) is between 0
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and 1, and the closer it is to 1, the better is the fitting. Generally, a statistical result with
these two values greater than 0.9 indicates that the model fits the observed data well.

5. Results and Discussion
5.1. Descriptive Statistics

The sociodemographic characteristics of the respondents (N = 608) are shown in
Table 1. Accordingly, 55.92% (N = 341) are male respondents and 44.08% (N = 268) are
female. Most of them are younger than 35 years old with an average age of 17. About
55.05% of the respondents have achieved an undergraduate degree or above, followed by
the group of high school graduates (42.68%). As for their ethnic backgrounds, the majority
were made up of Han (95.58%) (see Figure 2). Regarding the frequency of visiting, 6.44%
went to UGSs almost every day, whereas 12.12% made their travels every week, and the
rest of the vast majority occasionally visited the UGSs in the past year (56.69%).

Table 1. Socio-demographic profiles of respondents.

Variable Category Proportion

Gender
Male 55.92%

Female 44.08%

Age

≤15 5.58%
16–18 44.49%
19–24 49.42%
≥25 0.49%

Province of hometown

Jiangsu 67.92%
Hunan 22.69%
Beijing 4.93%

Shanghai 3.61%
Others 0.82%

Education level

Junior school and below 2.27%
Senior high school 42.68%

Undergraduate 48.23%
Graduate 6.82%

Ethnic group

Han 95.58%
Tujia 1.80%
Hui 1.31%

Zhuang 0.82%
Others 0.49%

Frequency of visiting
urban green park

Almost every day 6.44%
Several times a week 12.12%

Several times a month 24.75%
Several times a year 27.02%

Rarely 29.67%

5.2. SEM Estimation Results

We utilized a maximum likelihood estimation (MLE) algorithm in the SEM process
to assess the estimation performance of the hypothesized model based on the theory of
planned behavior. As shown in Table 2, the indexes for goodness to fit indicate that the test
results are significant.
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Table 2. Indexes for model goodness to fit.

TLI CFI RMSEA

0.919 *** 0.931 *** 0.075 ***
***: p ≤ 0.01.

The estimation results by the SEM have been integrated into Figure 3. Three hypothe-
sized paths toward the behavioral intention were assessed in the central, originating from
the attitudes, the subjective norm, and the perceived behavioral control. The loadings
between all measured variables and corresponding latent constructs demonstrate signifi-
cant causal effects (see Table 3). Seven hypothetical paths (see Table 4) have shown good
estimation performance, inferring that attitude, subjective norms, and perceived behavioral
control have a positive impact on students’ behavioral intention to visit green spaces after
the easing of the COVID-19 lockdown. Therefore, H1, H2, and H3 are verified.

Table 3. Estimation results of the SEM.

Variables Estimate p-Value

Attitude toward the green
park
ATT1 0.872 0.000
ATT2 0.925 0.000
ATT3 0.817 0.000

Perceived behavior control
PBC1 0.731 0.000
PBC2 0.752 0.000
PBC3 0.783 0.000
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Table 3. Cont.

Variables Estimate p-Value

Subjective norms
SN1 0.608 0.000
SN2 0.678 0.000
SN3 0.726 0.000

Perceived knowledge of
COVID-19

PK1 0.906 0.000
PK2 0.821 0.000
PK3 0.945 0.000
PK4 0.852 0.000

Risk perception
RP1 0.728 0.000
RP2 0.834 0.000
RP3 0.788 0.000
RP4 0.788 0.000

Behavioral intention
BI1 0.706 0.000
BI2 0.934 0.000
BI3 0.834 0.000
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Table 4. The modeling results on seven hypothetical paths.

Hypothetical Paths Coefficients p-Value

H1: Behavioral intention ← Attitude 0.284 0.000
H2: Behavioral intention ← Perceived Behavior control 0.448 0.000
H3: Behavioral intention ← Subjective norms 0.239 0.000
H4: Perceived Behavior control ← Attitude 0.567 0.000
H5: Perceived Behavior control ← Subjective norms 0.379 0.000
H6: Subjective norms ← Risk perception 0.706 0.000
H7: Attitude ← Perceived knowledge 0.398 0.000

Among the three principal constructs, the perceived behavioral control has the greatest
influence on behavioral intention, suggesting that controllability has a relatively strong
impact on the decision making on risky events. If people know their ability to handle
an event, their perceived behavioral control can effectively encourage or discourage their
behavioral intention. Most respondents traveled to UGSs every day before the pandemic
outbreak, which contributes to their control while making visits after the lockdown. Sec-
ondly, people may believe that the medical resources provided by the government are
sufficient and reliable enough so that they would have a stronger sense of control over the
whole process of traveling.

We also revealed a positive and significant effect of attitude on behavioral intention.
The more positive the attitude toward the green spaces that students may have, the more
motivated they will feel to make the visit. Prior to the pandemic, UGSs are known by
students for its healing and restorative effects that significantly contribute to their stress
recovery and to improving their ability of concentration [92–94]. After a long-term quar-
antine during the lockdown, many students desire to be back outdoors for any potential
restorative and social opportunities, which forms a positive attitude. A previous investi-
gation showed that having study breaks in green areas, especially larger ones, improved
the well-being and cognitive performance of adolescents [25]. In recent years, with the
increasing green area designated within and nearby the school teaching grounds [95,96],
Chinese students have been benefited by using these pocked parks within walking distance.
As an essential part of their daily routines at school, the positive experiences in these green,
restorative places were added to their memory, which plays an incentive role in their
intention to enjoy the green spaces again after the easing of the COVID lockdown.

Bock et al. (2005) had captured the link between subjective norms and behavioral
intention [97]. Likewise, our research also proves that subjective norm is an important
determinant of behavioral intention, yet weaker than that from attitude. Subjective norms
are related to the social pressure and certain regulations to comply with, possibly from
the communications and living experiences with their families and peers. Their plans of
behaviors are also influenced by vast and dynamic social–cultural information through
frequent verbal or behavioral interactions. In a study on the cultural influence on self-
protection behavior during the H1N1 flu pandemic [98], Cho et al. (2015) found that
subjective norms had a stronger power to predict the self-protection behavior in the
Korean context than that in America, two countries typically known as individualistic and
collectivistic national cultures. This implies that the local culture can have great influences
on the formation of subjective norms. Living in a common culture of collectivism [99],
Chinese students tend to live with the social norms everywhere from schools to homes.
Most of them are willing to comply with the expectations of their families and peers to
acquire positive feelings and a sense of belonging. Traveling to green spaces combines
the risks from the social gathering of which the concerns vary among families situated
in different physical and social environments. Other influences from social media are
considered minor to their personal communities but still have obvious effects on their
travel intentions. For example, many students mentioned in the questionnaires that after
the pandemic, they are happy with visiting the nearest UGSs rather than the suburban
forest parks. This result is consistent with the most up-to-date national traveling guidance
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and the disseminated information in Chinese mainstream social media, such as Weibo,
TikTok, etc. [100].

The coefficients of the hypothetical paths H4 and H5 suggest that subjective norms
have a positive impact on perceptual behavior control; the effect of attitude on perceived
behavioral control is also positive and significant. This is consistent with previous studies
that people with a more positive attitude would have a stronger ability of perceived
behavior control toward a particular behavior [32,101].

The effect of risk perception on subjective norms and the effect of perceived knowledge
on attitude have proved the validity of H6 and H7. They are associated with perceived
behavior control and attitude in the extended TPB model. The perceived risk in an event
will affect the controllability and their intention for taking action. The perceived knowledge
serves as a long-term moderator in one’s attitude toward a behavior. Adequate knowledge
of the pros and cons of visiting green spaces would enable rational thinking and mindsets,
which positively guide the decision-making process.

6. Conclusions

This study aims to investigate students’ intention of visiting UGSs after the easing of
the COVID-19 lockdown. We developed a holistic framework by extending the basic TPB
model. Two additional variables—the perceived knowledge and risk perception—were
incorporated in the basic TPB model made up of three focal psychological constructs—
attitude, subjective norms, and perceived behavioral control. SEM was used to analyze
the data collected online from Chinese students mainly in Hunan and Jiangsu Provinces.
The statistical results proved the validity and reliability of seven hypothetical paths in the
extended TPB model. Among three focal psychological constructs, perceived behavioral
control shows the greatest and positive effect on behavioral intention, whereas attitude and
subjective norms share similar factor loadings of estimation. The reliability of these three
estimations on behavioral intention is stronger than those of the other four hypothetical
paths, where risk perception owns the highest coefficient value to explain the perceived
behavioral control. The findings suggest that controllability is vital in moderating the
decision-making process, which balances the judgments between the foreseen benefits and
risks in an event.

Meanwhile, this study urges that the related administrative agencies should pay
particular attention to the physical and psychological well-being of Chinese students after
the peak of the pandemic. Firstly, education institutions play a fundamental role in guiding
students to cope with any pressing situations during the pandemic. They can provide
remote counseling services to mitigate the mental distress of students, especially those
isolated at home or in dormitory buildings. The education sectors and local authorities
need to learn a variety of personal needs from student bodies. It is never too late to inform
the general public of the restoration benefits from the limited natural resources in the urban
area. For example, the local schools can hold lectures to inform students of the benefits of
having daily exercise in the outdoor area nearby home, apart from the mainstream topics
on the preventative measures against the COVID during the lockdown. More importantly,
they should provide students with more opportunities to access UGSs kept in good control
and management, such as regular disinfection, real-time monitoring, social distancing, and
face coverings. The local planning authorities need to reconsider the ongoing massive
development of large-scale green infrastructures. Conversely, they should spare the limited
spatial resources for pocket parks and vertical greening [102,103], especially in hyperdense
urban areas. There are still a number of students feeling the nearest green spaces are too
far to access on foot. Reusing the leftover urban spaces and retrofitting them into small
green spaces can effectively reduce the additional travel budget to UGSs and lower the risk
perception of those students who do not live nearby large or medium green infrastructures.

There are limitations in this study and space for further improvement. First of all,
the five psychological constructs connected by the extended TPB model are limited to
encompassing all triggers of the behavioral intention, which could be either from the
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external environment or from the personal background. Another limitation lies in the
lack of considering confounding factors. Other studies are suggesting that the emotional
factors [66], perceived accessibility [104], and past behavior [59] also play important roles
in the decision-making process of social and environmental behaviors. Though these
factors would contribute to greater comprehensiveness, we have excluded them to lower
the complexity of the estimation model in this study. Nonetheless, the extended TPB model
provides an efficient workflow and valid estimates to answer our research question on
the motivations versus hesitancies of Chinese students to visit UGSs after the easing of
COVID-19 lockdown.
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Appendix A

Table A1. Measurement items for research constructs in questionnaire.

Attitude toward the behavior

ATT1 I will often go to the surrounding greenspace to relax and relieve the
pressure after the epidemic.

ATT2 I think that visiting urban green space can increase my contact with the
outside world and have more social opportunities.

ATT3 I would like to recommend people around me visit urban green space after
the epidemic.

Perceived behavioral control

PBC1 Whether I visit urban green space is entirely up to me.

PBC2
Even if the number of tourists in the urban green parks is limited every day
and need an appointment in advance, I would like to visit urban green
space after the epidemic.

PBC3 I have sufficient resources, time, and opportunities to visit urban green
space after the end of the epidemic.

Subjective norms

SN1 My family and friends hope that I can visit the surrounding urban green
parks for relaxation after the epidemic.

SN2 I will choose the urban green space with relatively few people to play after
the epidemic.

SN3 I only want to go to the nearest urban green space, not to the suburbs,
outside the city or other provinces after the epidemic.
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Table A1. Cont.

Perceived knowledge

PK1 I understand the source of COVID-19.

PK2 I know how to take measures to prevent COVID-19.

PK3 I often receive information about COVID-19 and health advice through the
Internet and other media.

PK4 Compared with the average person, I know more facts about COVID-19.

Psychological Risk

RP1 After the epidemic, I will worry about the risk of virus infection when I
visit the surrounding urban green space.

RP2 After the epidemic, when I go to the urban green space, I will worry about
safety because there are few people.

RP3 I am worried that the environmental quality and sanitation of green parks
in surrounding cities are not ideal after the epidemic.

RP4 After the epidemic, I am worried that it will take a lot of time for the
relevant health examination before entering the park.

Behavioral intention for safer destinations

BI1 I plan to visit urban green space in the recent week.

BI2 I will exert effort to visit urban green space in the recent mouth.

BI3 I am willing to visit urban green space this year.
Note: All measurement items were evaluated with a seven-point scale, from “strongly disagree” (1) to “strongly
agree” (7).
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33. Şimşekoğlu, O.; Lajunen, T. Social psychology of seat belt use: A comparison of theory of planned behavior and health belief

model. Transp. Res. Part F Traffic Psychol. Behav. 2008, 11, 181–191. [CrossRef]
34. Saadatian-Elahi, M.; Facy, F.; Del Signore, C.; Vanhems, P. Perception of epidemic’s related anxiety in the General French

Population: A cross-sectional study in the Rhone-Alpes region. BMC Public Health 2010, 10, 1–10. [CrossRef]
35. Novelli, M.; Burgess, L.G.; Jones, A.; Ritchie, B.W. ’No Ebola...still doomed’—The Ebola-induced tourism crisis. Ann. Tour. Res.

2018, 70, 76–87. [CrossRef]
36. Bi, K.; Chen, Y.; Zhao, S.; Ben-Arieh, D.; Wu, C.-H. Modeling learning and forgetting processes with the corresponding impacts

on human behaviors in infectious disease epidemics. Comput. Ind. Eng. 2019, 129, 563–577. [CrossRef]
37. Wang, C.; Pan, R.; Wan, X.; Tan, Y.; Xu, L.; Ho, C.S.; Ho, R.C. Immediate Psychological Responses and Associated Factors during

the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int. J. Environ.
Res. Public Health 2020, 17, 1729. [CrossRef]

38. Xu, Q.; Mao, Z.; Wei, D.; Liu, P.; Fan, K.; Wang, J.; Wang, X.; Lou, X.; Lin, H.; Wang, C.; et al. Prevalence and risk factors for
anxiety symptoms during the outbreak of COVID-19: A large survey among 373216 junior and senior high school students in
China. J. Affect. Disord. 2021, 288, 17–22. [CrossRef] [PubMed]

39. Cheng, S.; An, D.; Yao, Z.; Liu, J.J.-W.; Ning, X.; Wong, J.P.-H.; Fung, K.P.-L.; Vahabi, M.; Poon, M.K.-L.; Yamada, J.; et al.
Association between Mental Health Knowledge Level and Depressive Symptoms among Chinese College Students. Int. J. Environ.
Res. Public Health 2021, 18, 1850. [CrossRef]

40. Yang, K.; Wang, L.; Liu, H.; Li, L.; Jiang, X. Impact of coronavirus disease 2019 on the mental health of university students in
Sichuan Province, China: An online cross-sectional study. Int. J. Ment. Health Nurs. 2021, 30, 875–884. [CrossRef]

http://doi.org/10.1007/s10803-014-2351-z
http://doi.org/10.1111/cch.12101
http://www.ncbi.nlm.nih.gov/pubmed/23952583
http://doi.org/10.1016/j.jad.2008.03.013
http://doi.org/10.15826/umj.2016.106.066
http://doi.org/10.3389/fvets.2020.594261
http://www.ncbi.nlm.nih.gov/pubmed/33134368
http://doi.org/10.3201/eid1007.030703
http://www.ncbi.nlm.nih.gov/pubmed/15324539
http://doi.org/10.1017/S0950268807009156
http://www.ncbi.nlm.nih.gov/pubmed/17662167
http://doi.org/10.1016/j.ijnurstu.2006.02.012
http://doi.org/10.1016/j.psychres.2020.112934
http://www.ncbi.nlm.nih.gov/pubmed/32229390
http://doi.org/10.1021/acs.est.8b01781
http://doi.org/10.1021/es305019p
http://www.ncbi.nlm.nih.gov/pubmed/23590163
http://doi.org/10.3390/ijerph15061205
http://doi.org/10.1016/j.tourman.2020.104169
http://www.ncbi.nlm.nih.gov/pubmed/32834313
http://doi.org/10.1136/jech.2011.143586.85
http://doi.org/10.3390/ijerph18031287
http://doi.org/10.1016/j.scitotenv.2020.143984
http://doi.org/10.3390/ijerph17249571
http://doi.org/10.1080/08870446.2011.613995
http://www.ncbi.nlm.nih.gov/pubmed/21929476
http://doi.org/10.1016/j.ijhm.2013.09.006
http://doi.org/10.1016/j.trf.2007.10.001
http://doi.org/10.1186/1471-2458-10-191
http://doi.org/10.1016/j.annals.2018.03.006
http://doi.org/10.1016/j.cie.2018.04.035
http://doi.org/10.3390/ijerph17051729
http://doi.org/10.1016/j.jad.2021.03.080
http://www.ncbi.nlm.nih.gov/pubmed/33839554
http://doi.org/10.3390/ijerph18041850
http://doi.org/10.1111/inm.12828


Int. J. Environ. Res. Public Health 2021, 18, 8601 15 of 17

41. Liu, X.; Luo, W.-T.; Li, Y.; Li, C.-N.; Hong, Z.-S.; Chen, H.-L.; Xiao, F.; Xia, J.-Y. Psychological status and behavior changes of the
public during the COVID-19 epidemic in China. Infect. Dis. Poverty 2020, 9, 1–11. [CrossRef]

42. Brooks, S.K.; Webster, R.; Smith, L.E.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J. The psychological impact of quarantine
and how to reduce it: Rapid review of the evidence. Lancet 2020, 395, 912–920. [CrossRef]

43. Cellini, N.; Canale, N.; Mioni, G.; Costa, S. Changes in sleep pattern, sense of time and digital media use during COVID-19
lockdown in Italy. J. Sleep Res. 2020, 29, e13074. [CrossRef]

44. Odriozola-González, P.; Planchuelo-Gómez, A.; Irurtia, M.J.; de Luis-García, R. Psychological effects of the COVID-19 outbreak
and lockdown among students and workers of a Spanish university. Psychiatry Res. 2020, 290, 113108. [CrossRef] [PubMed]

45. Cornine, A. Reducing Nursing Student Anxiety in the Clinical Setting: An Integrative Review. Nurs. Educ. Perspect. 2020,
41, 229–234. [CrossRef]

46. Ayittey, F.K.; Ayittey, M.K.; Chiwero, N.B.; Kamasah, J.S.; Dzuvor, C. Economic impacts of Wuhan 2019-nCoV on China and the
world. J. Med. Virol. 2020, 92, 473–475. [CrossRef] [PubMed]

47. Miller, J.M.; Sadak, K.T.; Shahriar, A.A.; Wilson, N.J.; Hampton, M.; Bhattacharya, M.; Towle, A.; Turcotte, L.M. Cancer survivors
exercise at higher intensity in outdoor settings: The GECCOS trial. Pediatr. Blood Cancer 2020, 68, e28850. [CrossRef]

48. Marselle, M.R.; Hartig, T.; Cox, D.T.; de Bell, S.; Knapp, S.; Lindley, S.; Triguero-Mas, M.; Böhning-Gaese, K.; Braubach, M.;
Cook, P.A.; et al. Pathways linking biodiversity to human health: A conceptual framework. Environ. Int. 2021, 150, 106420.
[CrossRef]

49. Hendker, A.; Eils, E. A Group-Based 8-Week Functional Interval-Type Outdoor Training Program Improves Physical Performance
in Recreationally Active Adults. Front. Sports Act. Living 2021, 3, 627853. [CrossRef]

50. Wilczynska, M.; Lubans, D.R.; Plotnikoff, R.C. The effects of the eCoFit RCT on depression and anxiety symptoms among adults
with or at risk of Type 2 Diabetes. Psychol. Health Med. 2021, 16, 1–10. [CrossRef]

51. Schweitzer, R.D.; Glab, H.; Brymer, E. The Human–Nature Experience: A Phenomenological-Psychoanalytic Perspective.
Front. Psychol. 2018, 9, 969. [CrossRef]

52. Hipp, J.A.; Gulwadi, G.B.; Alves, S.; Sequeira, S. The Relationship Between Perceived Greenness and Perceived Restora-Tiveness
of University Campuses and Student-Reported Quality of Life. Environ. Behav. 2016, 48, 1292–1308. [CrossRef]

53. Dirani, M.; Tong, L.; Gazzard, G.; Zhang, X.; Chia, A.; Young, T.L.; Rose, K.; Mitchell, P.; Saw, S.-M. Outdoor activity and myopia
in Singapore teenage children. Br. J. Ophthalmol. 2009, 93, 997–1000. [CrossRef]

54. Haug, E.; Torsheim, T.; Sallis, J.F.; Samdal, O. The characteristics of the outdoor school environment associated with physical
activity. Health Educ. Res. 2008, 25, 248–256. [CrossRef] [PubMed]

55. McCormick, R. Does Access to Green Space Impact the Mental Well-being of Children: A Systematic Review. J. Pediatr. Nurs.
2017, 37, 3–7. [CrossRef]

56. Liñán, F.; Chen, Y.-W. Development and Cross-Cultural Application of a Specific Instrument to Measure Entrepreneurial
Intentions. Entrep. Theory Pract. 2009, 33, 593–617. [CrossRef]

57. Han, H.; Al-Ansi, A.; Chua, B.-L.; Tariq, B.; Radic, A.; Park, S.-H. The Post-Coronavirus World in the International Tourism
Industry: Application of the Theory of Planned Behavior to Safer Destination Choices in the Case of US Outbound Tourism. Int. J.
Environ. Res. Public Health 2020, 17, 6485. [CrossRef]

58. Jiang, X.; Ding, Z.; Li, X.; Sun, J.; Jiang, Y.; Liu, R.; Wang, D.; Wang, Y.; Sun, W. How cultural values and anticipated guilt matter
in Chinese residents’ intention of low carbon consuming behavior. J. Clean. Prod. 2019, 246, 119069. [CrossRef]

59. Han, H.; Hsu, L.-T.; Sheu, C. Application of the Theory of Planned Behavior to green hotel choice: Testing the effect of
environmental friendly activities. Tour. Manag. 2010, 31, 325–334. [CrossRef]

60. Prasetyo, Y.T.; Castillo, A.M.; Salonga, L.J.; Sia, J.A.; Seneta, J.A. Factors affecting perceived effectiveness of COVID-19 prevention
measures among Filipinos during Enhanced Community Quarantine in Luzon, Philippines: Integrating Protection Motivation
Theory and extended Theory of Planned Behavior. Int. J. Infect. Dis. 2020, 99, 312–323. [CrossRef] [PubMed]

61. Lehberger, M.; Kleih, A.-K.; Sparke, K. Panic buying in times of coronavirus (COVID-19): Extending the theory of planned
behavior to understand the stockpiling of nonperishable food in Germany. Appetite 2021, 161, 105118. [CrossRef] [PubMed]

62. Foà, C.; Tura, G.A.; Camelli, C.; Silingardi, R.; Malavolti, M.; Kuenzer, E.; Carraro, G.; De Paolis, B.; Sarli, L. Hand hygiene in
health care settings: The citizens’ point of view. Acta BioMed. Atenei Parm. 2017, 88, 40–53. [CrossRef]

63. Kothe, E.J.; Sainsbury, K.; Smith, L.; Mullan, B.A. Explaining the intention–behaviour gap in gluten-free diet adherence: The
moderating roles of habit and perceived behavioural control. J. Health Psychol. 2015, 20, 580–591. [CrossRef]

64. Kok, G.; Van Essen, G.A.; Wicker, S.; Llupià, A.; Mena, G.; Correia, R.; Ruiter, R.A. Planning for influenza vaccination in health
care workers: An Intervention Mapping approach. Vaccine 2011, 29, 8512–8519. [CrossRef] [PubMed]

65. de Wit, J.B.F.; Vet, R.; Schutten, M.; van Steenbergen, J. Social-cognitive determinants of vaccination behavior against hepatitis B:
An assessment among men who have sex with men. Prev. Med. 2005, 40, 795–802. [CrossRef]

66. Perugini, M.; Bagozzi, R.P. The role of desires and anticipated emotions in goal-directed behaviours: Broadening and deepening
the theory of planned behaviour. Br. J. Soc. Psychol. 2001, 40, 79–98. [CrossRef] [PubMed]

67. Kim, J.J.; Hwang, J. Merging the norm activation model and the theory of planned behavior in the context of drone food delivery
services: Does the level of product knowledge really matter? J. Hosp. Tour. Manag. 2020, 42, 1–11. [CrossRef]

68. Dryhurst, S.; Schneider, C.R.; Kerr, J.; Freeman, A.L.J.; Recchia, G.; van der Bles, A.M.; Spiegelhalter, D.; van der Linden, S. Risk
perceptions of COVID-19 around the world. J. Risk Res. 2020, 23, 994–1006. [CrossRef]

http://doi.org/10.1186/s40249-020-00678-3
http://doi.org/10.1016/S0140-6736(20)30460-8
http://doi.org/10.1111/jsr.13074
http://doi.org/10.1016/j.psychres.2020.113108
http://www.ncbi.nlm.nih.gov/pubmed/32450409
http://doi.org/10.1097/01.NEP.0000000000000633
http://doi.org/10.1002/jmv.25706
http://www.ncbi.nlm.nih.gov/pubmed/32048740
http://doi.org/10.1002/pbc.28850
http://doi.org/10.1016/j.envint.2021.106420
http://doi.org/10.3389/fspor.2021.627853
http://doi.org/10.1080/13548506.2021.1883684
http://doi.org/10.3389/fpsyg.2018.00969
http://doi.org/10.1177/0013916515598200
http://doi.org/10.1136/bjo.2008.150979
http://doi.org/10.1093/her/cyn050
http://www.ncbi.nlm.nih.gov/pubmed/18936270
http://doi.org/10.1016/j.pedn.2017.08.027
http://doi.org/10.1111/j.1540-6520.2009.00318.x
http://doi.org/10.3390/ijerph17186485
http://doi.org/10.1016/j.jclepro.2019.119069
http://doi.org/10.1016/j.tourman.2009.03.013
http://doi.org/10.1016/j.ijid.2020.07.074
http://www.ncbi.nlm.nih.gov/pubmed/32768695
http://doi.org/10.1016/j.appet.2021.105118
http://www.ncbi.nlm.nih.gov/pubmed/33450299
http://doi.org/10.23750/abm.v88i1-S.6283
http://doi.org/10.1177/1359105315576606
http://doi.org/10.1016/j.vaccine.2011.09.008
http://www.ncbi.nlm.nih.gov/pubmed/21939722
http://doi.org/10.1016/j.ypmed.2004.09.026
http://doi.org/10.1348/014466601164704
http://www.ncbi.nlm.nih.gov/pubmed/11329835
http://doi.org/10.1016/j.jhtm.2019.11.002
http://doi.org/10.1080/13669877.2020.1758193


Int. J. Environ. Res. Public Health 2021, 18, 8601 16 of 17

69. Sundarasen, S.; Chinna, K.; Kamaludin, K.; Nurunnabi, M.; Baloch, G.M.; Khoshaim, H.B.; Hossain, S.F.A.; Sukayt, A. Psychologi-
cal Impact of COVID-19 and Lockdown among University Students in Malaysia: Implications and Policy Recommendations.
Int. J. Environ. Res. Public Health 2020, 17, 6206. [CrossRef]

70. Browning, M.H.E.M.; Larson, L.R.; Sharaievska, I.; Rigolon, A.; McAnirlin, O.; Mullenbach, L.; Cloutier, S.; Vu, T.M.; Thomsen, J.;
Reigner, N.; et al. Psychological impacts from COVID-19 among university students: Risk factors across seven states in the United
States. PLoS ONE 2021, 16, e0245327. [CrossRef]

71. Chien, P.M.; Sharifpour, M.; Ritchie, B.W.; Watson, B. Travelers’ Health Risk Perceptions and Protective Behavior: A Psychological
Approach. J. Travel Res. 2016, 56, 744–759. [CrossRef]

72. Zheng, J.; Cheng, Y.; Ma, G.; Han, X.; Yu, L. Feasibility Analysis of Green Travel in Public Transportation: A Case Study of Wuhan.
Sustainability 2020, 12, 6531. [CrossRef]

73. Wan, C.; Shen, G.Q.; Choi, S. The moderating effect of subjective norm in predicting intention to use urban green spaces: A study
of Hong Kong. Sustain. Cities Soc. 2018, 37, 288–297. [CrossRef]

74. Guo, J.; Wang, T.; Liao, J.; Huang, C. Efficacy of the theory of planned behavior in predicting breastfeeding: Meta-analysis and
structural equation modeling. Appl. Nurs. Res. 2015, 29, 37–42. [CrossRef] [PubMed]

75. Yao, M.; Fang, Y.; Tang, W.; Zhou, J. Study on safety behavior planning theory and control strategies for coal chemical workers.
Saf. Sci. 2020, 128, e104726. [CrossRef]

76. Al-Ansi, A.; Olya, H.G.T.; Han, H. Effect of general risk on trust, satisfaction, and recommendation intention for halal food. Int. J.
Hosp. Manag. 2019, 83, 210–219. [CrossRef]

77. Hsieh, P.-J. Physicians’ acceptance of electronic medical records exchange: An extension of the decomposed TPB model with
institutional trust and perceived risk. Int. J. Med. Inform. 2015, 84, 1–14. [CrossRef]

78. Liao, C.; Lin, H.-N.; Liu, Y.-P. Predicting the Use of Pirated Software: A Contingency Model Integrating Perceived Risk with the
Theory of Planned Behavior. J. Bus. Ethics 2009, 91, 237–252. [CrossRef]

79. Simpson, P.M.; Siguaw, J. Perceived travel risks: The traveller perspective and manageability. Int. J. Tour. Res. 2008, 10, 315–327.
[CrossRef]

80. Lepp, A.; Gibson, H. Sensation seeking and tourism: Tourist role, perception of risk and destination choice. Tour. Manag. 2008,
29, 740–750. [CrossRef]

81. Kitano, S.; Yamamoto, N. The role of consumer knowledge, experience, and heterogeneity in fish consumption: Policy lessons
from Japan. J. Retail. Consum. Serv. 2020, 56, 102151. [CrossRef]

82. Herruzo, C.; Pino, M.J.; Lucena, V.; Herruzo, J. Perceptual Styles and Cannabis Consumption Prediction in Young People. Int. J.
Environ. Res. Public Health 2020, 17, 288. [CrossRef]

83. Pavlou, P.A.; Fygenson, M. Understanding and Predicting Electronic Commerce Adoption: An Extension of the Theory of
Planned Behavior. MIS Q. 2006, 30, 115–143. [CrossRef]

84. Iacobucci, D. Structural equations modeling: Fit Indices, sample size, and advanced topics. J. Consum. Psychol. 2010, 20, 90–98.
[CrossRef]

85. Hong, S.; Kim, S. Comparisons of Multilevel Modeling and Structural Equation Modeling Approaches to Actor–Partner
Interdependence Model. Psychol. Rep. 2018, 122, 558–574. [CrossRef]

86. Dasborough, M.T. Latent variable models: An introduction to factor, path, and structural equation analysis. Pers. Psychol. 2005,
58, 577–580.

87. Chen, G. Latent Variable Models: An Introduction to Factor, Path, and Structural Equation Analysis, 4th ed.; Psychology Press: London,
UK, 2003.

88. Singh, K. Book Review: Latent Variable Models: An Introduction to Factor, Path, and Structural Equation Analysis (4th ed.).
Appl. Psychol. Meas. 2006, 30, 256–258. [CrossRef]

89. Reise, S.P.; Scheines, R.; Widaman, K.F.; Haviland, M.G. Multidimensionality and Structural Coefficient Bias in Structural Equation
Modeling: A Bifactor Perspective. Educ. Psychol. Meas. 2013, 73, 5–26. [CrossRef]

90. Henseler, J.; Ringle, C.M.; Sarstedt, M. A new criterion for assessing discriminant validity in variance-based structural equation
modeling. J. Acad. Mark. Sci. 2014, 43, 115–135. [CrossRef]

91. Wolf, E.J.; Harrington, K.M.; Clark, S.L.; Miller, M.W. Sample Size Requirements for Structural Equation Models: An Evaluation
of Power, Bias, and Solution Propriety. Educ. Psychol. Meas. 2013, 73, 913–934. [CrossRef] [PubMed]

92. Li, D.; Sullivan, W. Impact of views to school landscapes on recovery from stress and mental fatigue. Landsc. Urban. Plan. 2016,
148, 149–158. [CrossRef]

93. Tsantopoulos, G.; Petkoy, D.; Tampakis, S.; Andrea, V.; Liapi, D. students perceptions on greening urban schoolyards: The case of
primary education in eastern thessaloniki, greece. J. Environ. Ment. Prot. Ecol. 2014, 15, 293–302.

94. Sugiyama, N.; Hosaka, T.; Takagi, E.; Numata, S. How do childhood nature experiences and negative emotions towards nature
influence preferences for outdoor activity among young adults? Landsc. Urban Plan. 2021, 205, 103971. [CrossRef]

95. Nita, M.R.; Anghel, A.M.; Banescu, C.; Munteanu, A.M.; Pesamosca, S.S.; Zetu, M.; Popa, A.M. Are Romanian urban strategies
planning for green? Eur. Plan. Stud. 2018, 26, 158–173. [CrossRef]

96. Liu, B.; Wang, S.; Lu, F.; Wang, X.; Marina Bergen, J.; Zheng, S.; Liu, L.; Shan, M.; Zhao, K. Roof greening in urban area of Beijing
during 2005–2015: Development trends, distribution patterns and policy promotion. Chin. J. Ecol. 2018, 37, 1509–1517.

http://doi.org/10.3390/ijerph17176206
http://doi.org/10.1371/journal.pone.0245327
http://doi.org/10.1177/0047287516665479
http://doi.org/10.3390/su12166531
http://doi.org/10.1016/j.scs.2017.11.022
http://doi.org/10.1016/j.apnr.2015.03.016
http://www.ncbi.nlm.nih.gov/pubmed/26856486
http://doi.org/10.1016/j.ssci.2020.104726
http://doi.org/10.1016/j.ijhm.2018.10.017
http://doi.org/10.1016/j.ijmedinf.2014.08.008
http://doi.org/10.1007/s10551-009-0081-5
http://doi.org/10.1002/jtr.664
http://doi.org/10.1016/j.tourman.2007.08.002
http://doi.org/10.1016/j.jretconser.2020.102151
http://doi.org/10.3390/ijerph17010288
http://doi.org/10.2307/25148720
http://doi.org/10.1016/j.jcps.2009.09.003
http://doi.org/10.1177/0033294118766608
http://doi.org/10.1177/0146621605280602
http://doi.org/10.1177/0013164412449831
http://doi.org/10.1007/s11747-014-0403-8
http://doi.org/10.1177/0013164413495237
http://www.ncbi.nlm.nih.gov/pubmed/25705052
http://doi.org/10.1016/j.landurbplan.2015.12.015
http://doi.org/10.1016/j.landurbplan.2020.103971
http://doi.org/10.1080/09654313.2017.1382446


Int. J. Environ. Res. Public Health 2021, 18, 8601 17 of 17

97. Bock, G.-W.; Zmud, R.W.; Kim, Y.-G.; Lee, J.-N. Behavioral Intention Formation in Knowledge Sharing: Examining the Roles of
Extrinsic Motivators, Social-Psychological Forces, and Organizational Climate. MIS Q. 2005, 29, 87–111. [CrossRef]

98. Cho, H.; Lee, J.-S. The influence of self-efficacy, subjective norms, and risk perception on behavioral intentions related to the
H1N1 flu pandemic: A comparison between Korea and the US. Asian J. Soc. Psychol. 2015, 18, 311–324. [CrossRef]

99. Wang, G.; Liu, Z.-B. What collective? Collectivism and relationalism from a Chinese perspective. Chin. J. Commun. 2010, 3, 42–63.
[CrossRef]

100. Dai, L.; Toanoglou, M.; Zhang, B. The Impact of Social Media on Travel Intentions of International Students: The Evidence of an
Empirical Study from China. Int. J. Tour. Manag. Sci. 2021, 36, 103–128. [CrossRef]

101. Paul, J.; Modi, A.; Patel, J. Predicting green product consumption using theory of planned behavior and reasoned action. J. Retail.
Consum. Serv. 2016, 29, 123–134. [CrossRef]

102. Li-min, C.A.I.; Da-ming, S.U.N.; You-wei, W. Discussion of Building Vertical Greening. Urban Environ. Urban Ecol. 2009, 22, 16.
103. Peschardt, K.K.; Stigsdotter, U.K.; Schipperrijn, J. Identifying Features of Pocket Parks that May Be Related to Health Promoting

Use. Landsc. Res. 2014, 41, 79–94. [CrossRef]
104. Yen, Y.; Wang, Z.; Shi, Y.; Xu, F.; Soeung, B.; Sohail, M.T.; Rubakula, G.; Juma, S.A. The predictors of the behavioral intention

to the use of urban green spaces: The perspectives of young residents in Phnom Penh, Cambodia. Habitat Int. 2017, 64, 98–108.
[CrossRef]

http://doi.org/10.2307/25148669
http://doi.org/10.1111/ajsp.12104
http://doi.org/10.1080/17544750903528799
http://doi.org/10.21719/ijtms.36.3.6
http://doi.org/10.1016/j.jretconser.2015.11.006
http://doi.org/10.1080/01426397.2014.894006
http://doi.org/10.1016/j.habitatint.2017.04.009

	Introduction 
	Literature Review 
	Research Questions and Hypotheses 
	Theory of Planned Behavior 
	Expanding the Theory of Planned Behavior 

	Methodology 
	Data Collection 
	Structural Equation Modeling 

	Results and Discussion 
	Descriptive Statistics 
	SEM Estimation Results 

	Conclusions 
	
	References

