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Metro travelers’ travel experience is highly influenced by fellow passengers’ misbehaviors such as eating or littering in the carriage
and sound blaster, which are common in the metro carriage. Although operators have implemented various regulations to reduce
misbehavior, little theoretical research has investigated such behavior motivators to provide targeted guidelines for specific
passenger segments. To this end, this study explores how demographic and perceived social norms of university students affect
their misbehaviors, i.e., eating in the carriage, public display of affection, sound blaster, cross-legged sitting, leaning against the
pole, and littering, in the metro carriage of Shanghai, China. With the structural equation model, it is revealed that both injunctive
and descriptive norms impose significant impacts on passengers’ inappropriate behaviors, with the effect of the former generally to
a greater degree. Gender heterogeneity in passenger misbehavior is also observed, where males significantly perform better in
eating in the carriage and cross-legged sitting. (ese findings may decode the underlying motivation of passenger misbehaviors
and provide guidelines for effective intervention with targeted policy design and implementation.

1. Introduction

Metro passengers may travel a long or short distance with
many others in the same carriage, where social interactions
are inevitable and may significantly affect trip experience [1].
Besides the physical attributes of service quality, the social
atmosphere in metro transit also has great importance in
achieving passengers’ high satisfaction, a critical issue of
enhancing public transport attraction and promoting transit
ridership [2, 3]. More importantly, a frequent appearance of
unruly passengers onboard may also imply a higher likeli-
hood of being the victim of a crime while traveling by transit.
Even though a sound blaster may not be an actual threat, it
could label the system’s code of conduct not being enforced.
(us, it is necessary to reduce passenger misbehavior that
may degrade the metro service’s social environment and lead
to its lousy image for current and potential passengers.

Previous studies have sufficiently considered the dys-
functional passenger’s fare evasion behavior to secure the
operating revenue [4, 5]. However, misbehaviors in transit
services can cause more consequences than fare evasion,
as widely reported in social media. For example, BBC
news magazine found that playing songs loud in public
transport, mostly by young adults, can be irritating to
trigger passenger conflicts [6]. A news report in Brisbane,
Australia, has emphasized more passenger misbehaviors,
including eating and drinking on the trains, feet/bags on
seats, noise in the quiet carriage, and occupying priority
seats [7]. Talking loudly on the phone, snoring, putting
makeup on, eating on the train, and staring at others’
phones were also observed by Jakarta’s Mass Rapid Transit
[8]. Chinese media highlights the misbehaviors of
scrambling for seats [9], spreading false information [10],
and smoking [11]. Transportation agencies are launching
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media campaigns to address the increasing number of
incidents related to passengers’ misbehavior, such as the
courtesy campaign by CTA [12] and Enjoy and Respect
campaign in Amsterdam, Netherlands [13]. Likewise, the
Ministry of Transport in China regulates that eating and
drinking on a subway train is uncivilized [14].

It is expensive and probably unrealistic to stop every
misbehavior with penalties or other enforcement measures
as metro passenger’s misbehavior is sparsely distributed
both spatially and temporally. Moreover, such a phenom-
enon can be reasonably expected to be reduced under proper
guidance and regulation. In this endeavor, a thorough un-
derstanding of misbehavior’s psychological determinants
will help identify the underlying factors of such an idea’s
feasibility and may enlighten the development of effective
policy plans for better public transport.

(e remainder of this paper is arranged as follows:
Section 2 reviews the existing literature on misbehavior and
the factors in transportation and some other fields. Section 3
illustrates how the research is conducted, including the
conceptual model, data collection, and analytical procedure.
Section 4 reports the descriptive details of measures and
results of structural equation modeling. (e last section
summarizes the findings and discusses the implications for
public transport misbehavior regulation.

2. Literature Review

2.1. Misbehavior in Public Transport. Started with a negative
prefix (mis-), misbehavior refers to wrong behavior, im-
proper, or not normal and thus is not acceptable by others
[15, 16]. (e discussion of the misbehavior should be set
under specific contexts. For example, in economics, mis-
behavior mainly refers to actions that are not rational
enough to maximize the player’s utility [17], while in the
consumer behavior field, where misbehavior is intensively
discussed, consumer misbehavior can be broadly defined as
behavioral acts by consumers that violate the generally
accepted norms of conduct in consumption situations and
disrupt the order expected in such situations [18, 19]. Some
scholars use the term antisocial behavior to refer to mis-
behavior in a general context from a criminology perspec-
tive. One legal meaning of antisocial behavior is defined by
London-based Crime and Disorder Act (1998) as the action
in a manner that causes or is likely to cause harassment,
alarm, or distress to one or more people not of the same
household as the defendant [20]. (ese various definitions
refer to the demonstration of the individual’s conduct, which
contravenes the norms acknowledged by the general public
in a specific setting such as consumption and traveling.

In public transport, since passengers from different
backgrounds share the vehicle for travel, improper interaction
among crowds may lead to disharmony and sometimes re-
sults in physical or verbal abuse [21]. Hence, the negative
impacts of passenger’s misbehavior in public transport are
much likely to be inevitable. Studies have explored various
types of misbehaviors in public transport settings. Salo-
monson and Fellesson [22] explicitly identified misbehaviors
such as physical abuse, verbal abuse, threats, and violence, and

the practical strategies have been adapted by staff to tackle
such negative situations in Sweden. (e improvement of
service quality was further suggested to mitigate misbehavior
issues. Moore [23] summarized issues related to passenger
misbehavior in the United Kingdom-based public transport
and listed misbehaviors frommost annoying to less annoying
and from intentional to inadvertent. Later, Moore’s [20] study
revealed several misbehavior types from the public transport
perspective, such as shouting/swearing at the driver or others,
not paying the fare, smoking, spitting, dropping litter, and
pushing others. Chicago Transit Authority (CTA) prepared a
well-formatted list of thirteen most observed commuter’s
misbehaviors from top registered complaints submitted to the
transit agency via social media, calls, and emails. Besides, CTA
personnel observation, together with the social media pooling
responses of 5,000 urbanities, was also implied in forming a
list of troublesome behaviors in public transport. (e list
includes not moving to the middle of a train car, sitting on the
train before others get off, blocking the doors, not standing
right, walking left on escalators, not moving down the
platform and using all doors, eating on the train or bus, not
yielding priority seats for pregnant women or disabled people
or seniors, littering, playing loud music, placing bags on seats,
and talking loudly on phones [24]. After that, CTA started a
courtesy campaign to control the passenger’s misbehavior to
make the ride more comfortable and worthy [12, 25].

Among all types of misbehavior related to the public
transport industry, fare evasion, directly related to public
transport operators’ revenue, received extensive attention
[5]. (e Australian study categorized fare evaders into four
types: the accidental evader, the “It is not my fault” evader,
calculated risk-taker, and career evaders [26]. Socioeco-
nomic determinants of fare evasion were also influential in a
study conducted in Belgium [27]. (at study highlighted the
youngster’s involvement in fare evasion as higher than other
age groups and suggested that the campaigning focus group
be young. Given that, literature studies gave extensive at-
tention to fare evasion and negligible focus on low-level
misbehaviors, including eating in the carriage, sound blaster,
and littering. (is situation caused the imbalance in the
transport literature dealing with passenger’s misbehaviors.
(e recent decade brought the academicians’ attention to
find ways to analyze and deal with troublesome travelers in
public transport [22, 28]. However, the study on the de-
terminants of motivating low-level misbehaviors, which are
necessary to prepare effective mitigating strategies to prevent
their occurrence, remained scarce.

2.2. Social Norms and Behaviors. (e consistency with the
publicly accepted conduct code is a golden standard for
misbehavior identification. Social norms, laws, and traditions
are the three principal codes [29]. As a social psychology
construct, Rimal and Lapinski [29] argued that social norms
originate from social negotiation and are highly context-
dependent. In contrast, laws are explicitly coded prescriptions
that link violations with punishments. Traditions are similar
to social norms since they are both socially negotiated, though
traditions are more stable. (ough no generally
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acknowledged definition of social norms exists, they can be
described as the behavioral influence of others. To be detailed,
social norms refer to rules and standards that are understood
by a group of individuals, though, unlike the law system, they
influence behavior through interaction with others [30, 31].

We have noted different taxonomies of social norms
employed in the parallel literature [31, 32]. We preferably
adopted the one by (øgersen [33] because of its simple
hierarchical description. (øgersen [33] proposed the the-
oretical segmentation of social norms by extending the
traditional taxonomy of social norms into its subtypes.
Firstly, the proposed extended taxonomy categorizes social
norms into descriptive norms (DNs) and injunctive norms
(INs). DN denotes the perception of what is normal to
others, that is to say, what most people do. Comparatively,
IN refers to the beliefs and social principles that constitute
the moral approval or disapproval of one behavior, i.e., what
should be done. Secondly, the IN in the extended taxonomy
of (øgersen [33] can be further divided into subjective
norms (SNs) and personal norms (PNs). SN refers to the
perception of social pressure where important people (peers,
parents, etc.) motivate a person to deny or accomplish a
behavior [34]. On the contrary, PN is defined as the self-
expectation of accomplishing or denying a specific behavior
in a specific situation. To sum up, the definitions of social
norms adopted in the current study are as follows:

(i) Subjective norms are norms that are enforced by the
expectations of people that are important to an
individual. For example, what friends/parents ex-
pect an individual to do [31, 33–35].

(ii) Personal norms are self-expectations of a specific
action in a particular situation, experienced as a
feeling of moral obligation. For example, what is
right or wrong to do [31, 33].

(iii) Injunctive norms refer to the beliefs and social
principles that constitute the moral approval or
disapproval of one behavior. For example, what
should be done [32, 33]. Subjective norms and
personal norms are subclasses of injunctive norms.

(iv) Descriptive norms are the perceptions of normal
behavior. For example, what is normal to others or
what most people do [31–33].

(e literature has widely discussed that social norms
have demonstrable impacts on actions or behaviors [32].
Notably, in the transportation arena, the impacts of social
norms have been investigated and confirmed in various
topics. For example, in the context of environmentally
friendly mode adoption behavior, SN has been discussed as
one of the influencing factors affecting behavioral intentions
to adopt low-carbon modes of transportation, including
battery electric vehicles and hybrid electric vehicles [36–39].

Behavior change can occur through a change in social
norms [40]. From the perspective of safety-related behav-
iors, DN is found to affect the drivers to be involved in
distracting behaviors such as using phones and talking with
other passengers [41] and pedestrians’ intentions to violate
the rules for road crossing [42]. (erefore, Kim [43]

suggested using moral norms and legal enforcement to
activate the safe behavior among young college students in
preventing texting while driving in the United States. For the
illegal parking behavior of free-floating bike-sharing users in
China, SN was discussed as an effective measure to control
such misbehavior [44]. (us, the transportation literature
supports the influence of normative effects on a wide range
of behaviors. Besides previously discussed behaviors, studies
have incorporated various types of social norms for policy
acceptance behaviors. For instance, Zhang et al. [31], Liu
et al. [45], and Nordfjærn and Rundmo [46] all found
empirical evidence that personal norms could be used to
design a policy to shift private car drivers to public trans-
portation in China and Norway, respectively. Likewise,
Hopkins et al. [47], Keizer et al. [48], and Jakovcevic and Steg
[49] suggested that the normative considerations enhance
the acceptance of policies, including travel demand man-
agement policies and transport pricing policies.

We have also noticed that cultural differences and the
development of the local transportation system may impose
heterogeneity in the social norms in the transportation field.
For instance, Belgiawan et al. [50] compared the association
of two types of social norms with car ownership motivation
among youngsters in seven regions globally. (ey found a
significant correlation between DN and car purchasing
likelihood in Utrecht, Japan, and Taiwan, China, while the
SN was observed to be significantly associated with the
intention in Berkeley, Taiwan, China, and Beirut.

In conclusion, plenty of previous research studies have
witnessed social norms as an essential determinant of var-
ious individual behaviors in transportation and other cross-
disciplinary topics. However, little attention has been paid to
finding the relationship between social norms and passen-
gers’ misbehavior in public transport. (us, we argue that
passenger’s misbehavior in public transportation may also
have the potential to be predicted by social norms, which
may enhance the current understanding of low-level mis-
behavior in the transport literature. In a previous study, we
have applied an ordinal logistic regression to explore the
relationship of subjective norms, descriptive norms, and
injunctive norms with the likelihood of passengers’ mis-
behavior in public transport [51]. (e present study was
conducted to extend the previous research findings [51] and
provide a better understanding of the social norms and
sociodemographic features affecting passenger’s misbehav-
ior in public transportation.

3. Methods

3.1. Conceptual Model and Hypotheses. Based on the litera-
ture review, two preliminary hypothetical conceptual models
are proposed, as displayed in Figure 1, with SN, PN, DN, and
IN. Figure 1(a) includes the three constructs of social norms
(i.e., SN, PN, and DN, labeled as SN-PN-DN specification),
while Figure 1(b) combines SN and PN to be IN that is parallel
to DN, labeled as IN-DN specification [41]. Considering the
segmentation of norm constructs, we have proposed four
norm-oriented hypotheses that are explained as follows:
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H1. SN perception contributes to decreasing misbe-
havior tendency
H2. PN perception contributes to decreasing misbe-
havior tendency
H3. IN perception contributes to decreasing misbe-
havior tendency
H4. DN perception contributes to decreasing misbe-
havior tendency

H1 to H4 share one philosophy that in case one perceives
it is not acceptable to conduct a specific behavior, he/she is
less likely to do such behavior, whether because it is against
the public’s expectation (SN) or his own value (PN) or both
(IN) or because it is different from what others around him/
her do (DN).

Relationships of sociodemographics to social norm
perception and misbehavior, as stated by Chen et al. [41], are
reflected in hypotheses H5 and H6:

H5. Sociodemographic variables affect social norm
perception
H6. Sociodemographic variables affect misbehavior
tendency

3.2. Questionnaire and Measures. We have taken the metro
carriage as the study context. A well-formatted list of
misbehaviors in the metro carriage from Régie Autonome
desTransports Parisiens (RATP) [52] and a UK-based study
[20] has been found helpful to collect the potential mis-
behaviors. Scholars in travel behavior studies in China have
been consulted to amend the list to reflect the cultural
heterogeneity better. (e initial list involves 15 candidate
misbehaviors, including fare evasion, shouting or swearing
at others, spitting, drinking alcohol, smoking, littering,
pushing or shoving, taking up priority seats, taking more

than one seat, being a sound blaster, eating, public display of
affection, begging, cross-leg sitting, and leaning against the
pole. Fifty passengers in Shanghai have been randomly
intercepted and interviewed in metro stations to rank the
most frequent misbehaviors according to their travel ex-
perience. Each candidate misbehavior has the rank as a
weight in one response, i.e., if one interviewee ranked lit-
tering the most common, then the behavior would get a
weight of 1.(e fifty weights for each misbehavior have been
summed up. (e six most common misbehaviors (i.e., with
the least weight sum) have been picked out as eating in the
carriage (especially food with strong smell), public display of
affection (i.e., acts of physical intimacy in the view of others),
sound blaster (i.e., listening to music or talking on the phone
loudly), cross-legged sitting, leaning against the pole, and
littering in the carriage.

A questionnaire has been prepared to collect the data for
quantitative modeling. (e questionnaire consists of two
modules. Typical sociodemographic information (e.g.,
gender and age) is required to be reported in the first
module. (e second module is consistent with the previous
research design [53, 54] with translation into Chinese by
scholars from transportation research and linguistics. (is
part includes the following: (1) all the statements to measure
SN, PN, and DN for each selected misbehavior (see Table 1),
measured with a five-point Likert scale for the degree to
which a participant agrees to a normative statement (1 and 5
being strongly agree and disagree, respectively); (2) a
question on the misbehavior frequency of the respondent,
tested with a four-point scale where 1 and 4 being often and
never, respectively.

3.3. Structural Equation Modeling. Structural equation
modeling (SEM) is a set of multivariate analysis techniques
to test the theoretical hypotheses with empirical data [35].

Descriptive Norm
(DN_i)

Subjective Norm
(SN_i)

Misbehavior_i

Socio-
demographics

SN_i_1

SN_i_2

PN_i_1

PN_i_2

DN_i_1

DN_i_2

Personal Norm
(PN_i)

(a)

Descriptive Norm
(DN_i)

Injunctive Norm
(IN_i)

Misbehavior_i

IN_i_1

IN_i_2

IN_i_3

IN_i_4

DN_i_1

DN_i_2

Socio-
demographics

(b)

Figure 1: (a) Conceptual model with SN, PN, and DN; (b) conceptual model with IN and DN. Note: to distinguish the six selected
misbehaviors, we use a subscript i ∈ {1, 2, . . ., 6}, where 1� eating in the carriage, 2� public display of affection, 3� sound blaster, 4� cross-
legged sitting, 5� leaning against the pole, and 6� littering in the carriage. For each Misbehavior_i, DN_i is the descriptive norm and
measured with two manifest variables, i.e., DN_1_i and DN_2_i. SN and PN in (a) and IN in (b) are similarly measured. Misbehavior_i
indicates the frequency of the respondents’ tendency to do the ith misbehavior.
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SEM can simultaneously handle several endogenous and
exogenous variables to measure hypothetical latent con-
structs and to examine the underlying relationships between
or in endogenous and exogenous latent variables, respec-
tively [35, 55, 56]. SEM outperforms the multiple linear
regression to reject the false null hypothesis [54]. (e
textbook by Kline [57] provides an excellent reference to the
theoretical and practical aspects of SEM.

(e SEM approach fits the present study well, given that
it involves both latent variables (i.e., types of social norms)
and multiple interrelated dependencies (i.e., the socio-
demographic features and the actual behavior of the re-
spondents). As a confirmatory method, SEM is guided by a
priori theory, which is then empirically tested.(us, we have
proposed our preliminary conceptual models according to
the literature review. (e full model of the preliminary
hypotheses with both measurement and path parts is dis-
played in the schematic diagram (see Figure 1). (e con-
nections are then tested with the SEM approach.

Various software tools are available to conduct structural
equation modeling, but R statistical software, with its open
access availability, is potentially beneficial for the analysis. R
project can be downloaded free from its website (https://
www.r-project.org). (e lavaan package, with its unique
features for SEM [58, 59], is used in R project with its latest
updated version to get the desirable results. For detailed
information about lavaan package [60], readers are rec-
ommended to visit the website of lavaan (https://lavaan.org).

3.4. Data Collection. Bucciol et al. [61] found that younger
adults are more likely to misbehave in public transport, such
as fare evasion. Following this, a random sample from
students at Tongji University, Shanghai, China, in the year
2014, was set as the targeted sample. A total of 350 college
students were asked to fill in a paper-based questionnaire.
(eir response was then entered into an electronic format by
two students and cross-checked to avoid any entry mistakes.
A 300-valid-response sample was obtained after the data
screening procedure and used in the following analysis. (e

deletion of 43 cases was due to data integrity (i.e., unfinished
questionnaire), while the 7 responses were distinguished as
unengaged responses (i.e., answers lack variation for Likert
scale questions) and dropped. (e minimum sample size
required for parameter values of medium anticipated effect
size (0.5) and desired statistical power of 0.9 was 200 for two
latent variables at six observed variables at a 0.05 level of
significance. (e minimum sample size to detect the effect is
30. (us, the sample size is justified as acceptable to estimate
the structure and compare differences across demographical
groups [62, 63]. No outlier was detected for the cleaned
dataset.

4. Results

4.1. Sociodemographic Profiles of the Respondents. Table 2
provides the profile of the participants. Boys dominantly
participated in the survey with 72% as compared to girls
with 28%. (e sample represents the gender-based dis-
tribution of students at Tongji University, considering the
newly enrolled students’ official gender composition in
2019 to be male : female � 63.4% : 36.6% [64], which is
steady over the years. (e survey involved most young
adults around the age of 20, with the adult participants
over 20 years old being 57.7%. Among all validated re-
spondents, 78% were undergraduates, 19.3% were master
students, and 2.7% were pursuing a doctorate. Most of the
sampled students were studying in their third year of
university education, constituting a percentage of 44%.
On the contrary, only 1% was studying in the fifth year of
university education. (e study year distribution implied
that over 80% of the participants should have stayed in
Shanghai for more than one year when surveyed; they
should be metro users, considering Shanghai’s developed
public transportation network.

4.2. Descriptive Statistics of Measures. Table 3 presents the
descriptive statistics for the behavioral and social norm
measures. (e three items for DN and actual behavior are

Table 1: Statements used to measure the latent constructs.

Constructs Manifest
variables Statements

Subjective norms (SNs) SN_i_1 My classmates and friends around me think that misbehavior i in the rail carriage is not good
SN_i_2 People in the surrounding area will despise when I do misbehavior i in the carriage

Personal norms (PNs) PN_i_1 I am very disgusted with misbehavior i in the rail carriage since it is against my value
PN_i_2 When I have to do misbehavior i in the rail carriage, I feel ashamed

Injunctive norms (INs)

IN_i_1 My classmates and friends around me think that misbehavior i in the rail carriage is not good
IN_i_2 People in the surrounding area will despise when I do misbehavior i in the carriage
IN_i_3 I am very disgusted with misbehavior i in the rail carriage since it is against my value
IN_i_4 When I have to do misbehavior i in the rail carriage, I feel ashamed

Descriptive norms
(DNs)

DN_i_1 You can often see someone do misbehavior i in the rail carriage
DN_i_2 (ere are many people who do misbehavior i in the rail carriage

Actual behavior Actual behavior How often do you do misbehavior i in the rail car?
Note: i ∈ {1, 2, . . ., 6}, where 1� eating in the carriage, 2� public display of affection, 3� sound blaster, 4� cross-legged sitting, 5� leaning against the pole, and
6� littering in the carriage. (e present study follows the social norm taxonomy by (øgersen [33], injunctive norms (INs) could be divided into subjective
norms (SNs) and personal norms (PNs), so the statements adopted for IN are the union of those for SN and PN, though recoded.
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reversely coded to be consistent with the PN and SN
statements. After being recoded, a smaller value for the norm
statements means the respondents more strongly perceived
that they are expected not to misbehave. A larger value for

the behavior question means that the respondent is more
likely to misbehave.

According to Table 3, sufficient variation has been de-
tected in the respondent’s actual behavior and perceived

Table 2: (e respondents’ profile.

N % Cumulative N Cumulative %
Gender
Male 216 72 216 72
Female 84 28 300 100
Age (mean� 21.24; min� 18; max� 31)
≤20 127 42.3 127 42.3
>20 173 57.7 300 100
Education level
Undergraduates 234 78 234 78
Masters 58 19.3 292 97.3
Doctors 8 2.7 300 100
Year of study
First year 44 14.7 44 14.7
Second year 98 32.7 142 47.4
(ird year 132 44 274 91.4
Fourth year 23 7.6 297 99
Fifth year and above 3 1 300 100

Table 3: Descriptive details of all indicators used to measure the latent constructs.

Behaviors Indicators Mean SD Skewness Kurtosis Behaviors Indicators Mean SD Skewness Kurtosis

Eating in the
carriage

SN_1_1 2.557 0.943 0.385 −0.206

Cross-legged
sitting

SN_4_1 3.187 0.970 −0.157 −0.350
SN_1_2 2.920 0.860 −0.069 −0.309 SN_4_2 3.423 0.990 −0.344 −0.256
PN_1_1 2.893 1.019 0.006 −0.499 PN_4_1 3.273 1.050 −0.353 −0.299
PN_1_2 2.830 1.032 0.233 −0.566 PN_4_2 3.290 1.103 −0.454 −0.470
DN_1_1 3.150 0.893 0.266 −0.550 DN_4_1 3.520 0.927 −0.196 −0.413
DN_1_2 2.597 0.814 0.559 0.274 DN_4_2 3.280 0.962 0.049 −0.624
Frequency 2.143 0.720 0.103 −0.425 Frequency 2.533 0.962 0.142 −0.988

Multivariate skewness: 159.804
Multivariate kurtosis: 3.544

P value<0.001

Multivariate skewness: 248.181
Multivariate kurtosis: 17.085

P value<0.001

Public display of
affection

SN_2_1 2.520 0.934 0.592 0.116

Leaning against the
pole

SN_5_1 3.487 0.969 −0.588 −0.022
SN_2_2 2.810 0.918 0.176 −0.305 SN_5_2 3.640 0.931 −0.620 0.068
PN_2_1 2.740 0.895 0.029 −0.138 PN_5_1 3.457 1.035 −0.470 −0.275
PN_2_2 2.837 0.963 0.217 −0.474 PN_5_2 3.620 0.993 −0.496 −0.285
DN_2_1 3.230 0.816 0.036 −0.013 DN_5_1 3.897 0.830 −0.752 0.958
DN_2_2 2.82 0.817 0.259 0.120 DN_5_2 3.797 0.831 −0.583 0.446
Frequency 2.053 0.765 0.267 −0.461 Frequency 3.093 0.787 −0.697 0.229

Multivariate skewness: 255.562
Multivariate kurtosis: 12.194

P value<0.001

Multivariate skewness: 597.104
Multivariate kurtosis: 25.705

P value<0.001

Sound blaster

SN_3_1 1.983 0.738 0.623 0.770

Littering in the
carriage

SN_6_1 1.423 0.540 0.750 −0.590
SN_3_2 2.193 0.803 0.412 0.005 SN_6_2 1.573 0.637 0.885 0.776
PN_3_1 2.080 0.866 0.401 −0.576 PN_6_1 1.560 0.633 1.153 2.762
PN_3_2 2.040 0.817 0.624 0.067 PN_6_2 1.543 0.629 1.121 1.948
DN_3_1 3.393 0.872 −0.094 −0.370 DN_6_1 2.907 0.928 0.435 −0.096
DN_3_2 3.003 0.860 0.151 −0.116 DN_6_2 2.697 0.939 0.585 −0.083
Frequency 1.757 0.706 0.494 −0.487 Frequency 1.293 0.537 1.779 2.953

Multivariate skewness: 266.044
Multivariate kurtosis: 7.244

P value<0.001

Multivariate skewness: 1021.207
Multivariate kurtosis: 36.962

P value<0.001
SN: subjective norms; PN: personal norms; DN: descriptive norms.(e indicators are labeled in the Norms_i_j format, where i ∈ {1, 2, . . ., 6}, 1� eating in the
carriage, 2� public display of affection, 3� sound blaster, 4� cross-legged sitting, 5� leaning against the pole, and 6� littering in the carriage, and j is the jth
measure of the corresponding normative construct of behavior i. For example, SN_5_1 is the first measure of the subjective norms for the leaning against the
pole behavior.
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norms. (e mean value for the misbehavior frequency
statement is between 1.29 (between never and rare) and 3.09
(slightly larger than occasionally), with littering in the
carriage and sound blaster to be most rare, leaning against
the pole to be the most frequent, and cross-legged sitting and
public display of affection to be comparatively equal in the
reported frequency. Compared with the other five behaviors,
littering in the carriage also has the smallest standard de-
viation (SD), indicating that the data are mostly intensively
distributed and further confirm the lower frequency of the
behavior. On the contrary, leaning against the pole, the
largest mean, together with mediate SD indicates that it is
more frequent for the respondents to lean against the pole. It
may be due to the crowdedness in the carriage, especially
during peak hours, when leaning against the pole can reduce
physical fatigue at least to some extent.

(e normative statements also show sufficient variation
in intra- and interbehaviors. With 3 points as the middle
point of the 5-point Likert scale, all six norm statements for
littering in the carriage below 3 indicate that such behavior is
mostly not accepted by the public. For cross-legged sitting
and leaning against the pole, all the mean scores of the
statements are between 3 and 4, i.e., such behaviors are
regarded as acceptable to some extent. (e other three
behaviors (i.e., eating in the carriage, public display of af-
fection, and sound blaster) witnessed a conflict between the
IN and the DN. Taking sound blaster as an example, all SN
and PN statements have a mean score around 2, indicating
that, on average, respondents perceived a normative pres-
sure not to be a sound blaster, while the DN with a mean
score equal to or larger than 3 means that it is not un-
common to see many sound blasters in the carriage.

Structural equation modeling most commonly adopts a
standard maximum likelihood (ML) estimation, which as-
sumes multivariate normality [57]. Both univariate and
multivariate normalities of the variables are tested prior to
the estimation. According to the descriptive statistics in
Table 3, the responses to each item are intuitively skewed.
(e Shapiro–Wilk test is applied to further test the uni-
variate normality of each item and concludes that every
distribution is nonnormal. (e joint distributions of all
variables for each behavior are tested with Mardia’s mul-
tivariate skewness and kurtosis tests [65]. (e multivariate
normality test results are listed in Table 3 for each behavior,
from which we can verify that the distribution of the re-
sponses is against the assumption that they are joint nor-
mally distributed [65]. A special estimation technique is
needed to manage the failure of multivariate normal dis-
tribution, which will be discussed in Section 4.4.

4.3. Reliability and Validity of Latent Constructs. (e reli-
ability of the latent constructs is assessed with Cronbach’s
alpha and composite reliability. Cronbach’s alpha value
ranges from 0 to 1.(e closer the value of alpha near to 1, the
greater the internal consistency of the item in the construct
[42, 66]. As another measure of internal consistency reli-
ability, composite reliability (CR) does not assume equally
weighted indicator loadings, which is different from

Cronbach’s alpha. According to [36], CR should be above
0.70 as a general guideline.

(e convergent reliability is evaluated by calculating the
average variance extracted (AVE, also referred to as com-
munality). AVE measures the average percentage of varia-
tion explained among the construct items, with a threshold
value of 0.5 [67]. Discriminant validity is the degree to which
measures of different traits are unrelated. If the AVE’s square
root for one construct is higher than all its correlations with
other constructs, appropriate discriminant validity is
reached [68]. (e correlation among constructs was cal-
culated with the heterotrait-monotrait ratio of correlations
(HTMT) approach [69, 70]. Convergent reliability and
discriminant validity are both tested with SmartPLS.

Reliability and validity results for the two model spec-
ifications are reported in Tables 4 and 5, respectively. For the
SN-PN-DN specification, the construction of the normative
traits is acceptable except for the composite reliability of the
DN for cross-legged sitting (larger than 1) and the AVE of
the SN for eating in the carriage (less than 0.5). However, the
discriminant validity principle is severely violated between
the SN and PN, which means SN and PN cannot be dis-
criminated according to statistics. As for the IN-DN spec-
ification, all reliability and validity indicators are well
followed, except for the AVE of the SN for eating in the
carriage, which is marginally below the threshold value of
0.5. Hence, the following analysis would be conducted under
the IN-DN specification.

4.4. Path Analysis. We have followed the R lavaan package
guide to estimate each behavior’s structural equation model
[58]. As revealed in Section 4.2, the items are suffering from
nonnormality. Even though the parameter estimate values
are generally not affected [71], the large chi-square and small
standard error issue due to the assumption of nonnormality
violation needing corrections to avoid the likelihood of
models are easily rejected or a large type I error [72, 73]. In
the present study, the correction is conducted via a maxi-
mum likelihood estimation with robust standard errors and
a Satorra–Bentler scaled test statistic (namely, MLM esti-
mator in lavaan), which is regarded as a good general ap-
proach to treat nonnormality [58, 74, 75].(e routine model
fit indicators and the unstandardized and standardized
robust estimates are reported in Tables 6 and 7, respectively.
According to the recommended cutoff values [49, 57], all the
models fit the data well.

As our sample consists of the young population and
most of them are students, it is not surprising to find only the
influence of gender as one sociodemographic feature was
successfully incorporated in our model. Nevertheless, this
study suggests incorporating other sociodemographic dif-
ferences in the model for future studies on a more general
passenger population. We found the significant effect of
gender only for eating in the carriage and cross-legged sitting
behaviors.

As displayed in Table 7 and Figure 2, we have identified
two types of structures, i.e., with or without gender.
Comparing the two models, a significant effect of gender is
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observed concerning two of the six misbehaviors, i.e., eating
in the carriage and cross-legged sitting.

(e proposed hypothesis (H1) and hypothesis (H2)
assuming the influence of SN/PN perception onmisbehavior
cannot be accepted due to SN and PN’s higher interde-
pendence and the construct’s validity issues explained in

Table 3. Consistent with hypothesis (H3), IN was signifi-
cantly affecting the frequency of conducting misbehavior by
the passengers in a carriage (see the P values for the
IN⟶misbehavior links in Table 7). Likewise, the results in
Table 7 suggest that hypothesis (H4) cannot be rejected as
DN was found to influence the frequency of conducting

Table 4: Reliability and validity test results for the SN-PN-DN specification.

Cronbach’s alpha Composite reliability AVE Discriminant validity
Eating in the carriage SN1 PN1 DN1
SN1 0.6 0.61 0.44 0.66 0.98 0.12
PN1 0.73 0.74 0.58 0.98 0.76 0.14
DN1 0.78 0.78 0.66 0.12 0.14 0.81
Public display of affection SN2 PN2 DN2
SN2 0.7 0.71 0.60 0.78 0.86 0.12
PN2 0.75 0.76 0.76 0.86 0.87 0.14
DN2 0.76 0.76 0.62 0.12 0.14 0.78
Sound blaster SN3 PN3 DN3
SN3 0.74 0.74 0.59 0.77 0.89 0.24
PN3 0.76 0.77 0.64 0.89 0.80 0.21
DN3 0.82 0.84 0.70 0.24 0.21 0.84
Cross-legged sitting SN4 PN4 DN4
SN4 0.84 0.83 0.72 0.85 0.96 0.28
PN4 0.9 0.90 0.81 0.96 0.90 0.25
DN4 0.89 1.00 0.80 0.28 0.25 0.90
Leaning against the pole SN5 PN5 DN5
SN5 0.87 0.87 0.77 0.88 0.90 0.15
PN5 0.87 0.88 0.78 0.90 0.88 0.13
DN5 0.78 0.78 0.63 0.15 0.13 0.79
Littering in the carriage SN6 PN6 DN6
SN6 0.80 0.80 0.71 0.84 0.87 0.09
PN6 0.76 0.76 0.62 0.87 0.79 0.07
DN6 0.88 0.91 0.84 0.09 0.07 0.91
(e bold values on the diagonal of the discriminant validity columns are the squared root of AVE of the corresponding normative construct; the off-diagonal
values are its correlation coefficients with other normative constructs.

Table 5: Reliability and validity test results for the IN-DN specification.

Latent constructs Cronbach’s alpha Composite reliability AVE Discriminant
validity

Eating in the carriage IN1 DN1
IN1 0.80 0.80 0.49 0.70 0.13
DN1 0.78 0.79 0.66 0.13 0.81
Public display of affection IN2 DN2
IN2 0.81 0.81 0.52 0.72 0.14
DN2 0.76 0.79 0.62 0.14 0.78
Sound blaster IN3 DN3
IN3 0.83 0.84 0.56 0.75 0.24
DN3 0.82 0.83 0.70 0.24 0.84
Cross-legged sitting IN4 DN4
IN4 0.92 0.92 0.74 0.86 0.27
DN4 0.89 0.90 0.80 0.27 0.89
Leaning against the pole IN5 DN5
IN5 0.91 0.91 0.72 0.85 0.15
DN5 0.78 0.80 0.63 0.15 0.79
Littering in the carriage SN6 DN6
IN6 0.85 0.85 0.59 0.76 0.08
DN6 0.88 0.88 0.84 0.08 0.91
(e bold values on the diagonal of the discriminant validity columns are the squared root of AVE of the respective normative construct; the off-diagonal
values are its correlation coefficients with other normative constructs.
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Table 6: (e goodness-of-fit statistics.

GFI AGFI NFI NNFI CFI SRMR TLI df

Chi-square RMSEA

Value P value Value

90%
confidence

level P value

Lower Upper
Eating in the carriage 0.978 0.953 0.964 0.981 0.989 0.054 0.981 17 22.627 0.162 0.034 0.000 0.068 0.699
Public display of affection 0.961 0.910 0.930 0.908 0.947 0.050 0.908 12 28.560 0.005 0.083 0.044 0.123 0.009
Sound blaster 0.971 0.933 0.958 0.955 0.974 0.039 0.955 12 25.845 0.011 0.067 0.031 0.103 0.119
Cross-legged sitting 0.966 0.928 0.974 0.976 0.986 0.087 0.976 17 31.279 0.018 0.058 0.023 0.089 0.204
Leaning against the pole 0.950 0.882 0.955 0.939 0.965 0.029 0.939 12 36.714 <0.001 0.099 0.064 0.137 0.001
Littering in the carriage 0.971 0.933 0.964 0.960 0.977 0.033 0.960 12 24.582 0.017 0.067 0.027 0.104 0.100
GFI: goodness of fit index, ≥0.95; AGFI: adjusted goodness of fit, ≥0.95; NFI: normed fit index, ≥0.95; NNFI: nonnormed fit index, ≥0.95; CFI: comparative fit
index, ≥0.90; SRMR: standardized root of the mean-square residual, <0.08; TLI: Tucker–Lewis index, ≥0.95; df: degree of freedom; RMSEA: root-mean-square
error of approximation, <0.08.

Table 7: Path analysis results for all behaviors.

Behavior Latent constructs’ paths
Unstandardized estimates Standardized estimates

Coefficients Z-
value P value Coefficients Z-

value P value

With gender effect

Eating in the carriage

IN⟶misbehavior 0.564 6.510 <0.001 0.423 7.746 <0.001
DN⟶misbehavior 0.346 5.308 <0.001 0.351 5.875 <0.001

Gender⟶ IN −0.183 −2.482 0.013 −0.150 −2.645 0.008
Gender⟶DN −0.237 −2.235 0.025 −0.144 −2.290 0.022

Gender⟶misbehavior −0.260 −3.327 0.001 −0.160 −3.348 0.001

Cross-legged sitting

IN⟶misbehavior 0.704 10.382 <0.001 0.568 13.150 <0.001
DN⟶misbehavior 0.283 4.640 <0.001 0.235 4.530 <0.001

Gender⟶ IN −0.303 −3.210 0.001 −0.180 −3.234 0.001
Gender⟶DN −0.464 −4.346 <0.001 −0.267 −4.880 <0.001

Gender⟶misbehavior 0.198 2.081 0.037 0.095 2.084 0.037

Without gender
effect

Public display of
affection

IN⟶misbehavior 0.379 3.952 <0.001 0.286 4.437 <0.001
DN⟶misbehavior 0.366 4.366 <0.001 0.293 4.786 <0.001

Sound blaster IN⟶misbehavior 0.570 6.107 <0.001 0.403 6.821 <0.001
DN⟶misbehavior 0.148 2.764 0.006 0.179 3.027 0.002

Leaning against the pole IN⟶misbehavior 0.645 10.266 <0.001 0.646 15.020 <0.001
DN⟶misbehavior 0.198 2.637 0.008 0.159 2.983 0.003

Littering in the carriage IN⟶misbehavior 0.529 7.164 <0.001 0.418 8.082 <0.001
DN⟶misbehavior 0.094 2.304 0.021 0.115 2.385 0.017

IN: injunctive norms; DN: descriptive norms. Gender is dichotomous, with 0 to be female and 1 to be male. Only significant links are reported in the table for
the sake of clarity.

Descriptive
Norm

Injunctive Norm

Eating in the trainGender

-0.183**/-0.150**

-0.237**/-0.144**

-0.260**/-0.160**

0.564***/0.423***

0.346***/0.351***

(a)

Descriptive Norm

Injunctive Norm

PDA

0.379***/0.286***

0.366***/0.293***

(b)

Figure 2: Examples of the estimated path structures: (a) structure with gender and (b) structure without gender. Note: for each path, we
show unstandardized coefficient/standardized coefficient, ∗∗∗significant at the 0.001 level and ∗∗significant at the 0.01 level. (e dashed line
indicates a negative effect, while the solid line is for a positive effect.
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misbehaviors by the passengers significantly. Interestingly,
this study found that hypothesis (H5) and hypothesis (H6)
assuming the gender-based significant influence on mis-
behaviors cannot be rejected for at least two misbehaviors
(i.e., eating in the carriage and cross-legged sitting) con-
sidered in the present study, as shown in Table 7 (see the P

values for the gender⟶misbehavior links). However, H5
and H6 cannot be accepted for the other four misbehaviors
(i.e., public display of affection, sound blaster, leaning
against the pole, and littering in the carriage) considered in
the present study.

Both unstandardized and standardized coefficients for
the significant connections are reported in Table 7, in line
with the current study’s postulated hypothesis. (e link
coefficients between IN/DN statements and the misbehav-
iors’ frequency are positive regarding eating in the carriage,
depicting a greater influence of IN/DN on the frequency of
conducting misbehaviors. To be specific, one unit increase in
the score of IN will bring a 0.423 unit increase on the
misbehavior scale towards the lower misbehavior frequency
end due to the negative statements used to measure the
latent constructs. In terms of standardized coefficient, IN’s
impacts (0.423) are slightly larger than those of the DN
(0.351). Similar interpretations of the IN/DN influence on
misbehaviors can be drawn from the results explained in
Table 7 for public display of affection, sound blaster, cross-
legged sitting, leaning against the pole, and littering in the
carriage.

5. Discussion

Table 8 shows how independents influence the dependents
via different paths by distinguishing direct, indirect, and
total effects, calculated from Table 7. (e results provide
evidence to support the hypothesis that has been made in the
early stage of the current study. Hence, hypothesis 3/hy-
pothesis 4: IN/DN regarding misbehavior contributes to
decreasing the tendency to do misbehavior that can be
accepted by considering the significant effect of IN and DN
for all misbehaviors, while hypothesis 5/hypothesis 6:
sociodemographic variables (gender) may affect social norm
perceptions/misbehaviors that are only supported for eating
in the carriage and cross-legged sitting because gender ef-
fects (gender⟶ IN/DN and gender⟶misbehavior) are
significant only in eating in the carriage and cross-legged
sitting. However, hypothesis 1/hypothesis 2: SN/PN con-
tributes to decreasing the tendency to do misbehavior which
is not supported by the current study because of their highly
interdependence nature and lack of construct validity issues,
as explained in Table 3. Table 8 illustrates that all the six
misbehaviors in the metro carriage are mostly influenced by
social norms and demonstrate a gender heterogeneity, which
will be discussed in the following section.(e larger values of
total indirect effects in Table 8 for eating in the carriage
(−0.114) and cross-legged sitting (−0.165) illustrate that the
norm-based mediated effect of gender has a stronger in-
fluence on reducing the tendency of such misbehaviors. In
other words, males (due to negative coefficient values) have
higher perceived pressure of social norms than females, and

the tendency of involvement in misbehavior may largely
increase or decrease due to the presence of IN and DN.
Meanwhile, both eating in the carriage and cross-legged
sitting have higher direct effects from the IN and DN to
misbehavior compared to gender. It indicates that the IN
and DN can regulate the tendency of conducting misbe-
havior for both genders.

5.1.Ae Impacts of Social Norms. We have observed that the
injunctive nature of the SN and PN outperforms the dif-
ference in the source of norms that they have reflected,
consistent with a previous study [33]. For all six behaviors, in
terms of coefficient value, both injunctive and descriptive
norms show a significant positive association with the re-
spondent’s reported misbehavior frequency, which is in line
with literature studies [32, 42]. As previously discussed, an
increase in the norm constructs means the respondent is less
likely to feel a robust normative effect since they more
disagree with the statement that people hold a negative
attitude for specific misbehavior. Hence, it is reasonable for a
respondent with a higher norm construct value to be more
involved in misbehavior. Comparing the discrepancy of IN
and DN impacts across all the six behaviors, we have found
that IN shows much stronger impacts than its descriptive
counterpart in terms of coefficient magnitude, except for the
public display of affection. Such a finding indicates that IN is
more effective than DN in regulating misbehaviors in the
metro carriage. To be more specific, if the targeted pop-
ulation realizes the high psychological cost, their misbe-
havior will be more reduced than only tell them how the
surroundings behave. Regarding the public display of af-
fection, the approximation of IN and DN coefficients means
other passenger’s approval and their actual deed are com-
paratively equivalent when one decides whether to show
affection with his/her partner in the carriage. Such a finding
may be partially viable because the respondents are sampled
from young students, who are more enthusiastic and tend to
show off their emotions in the public space. (ough public
display of affection in the public space is underresearched,
we notice some recent works on the youngster’s affection
show-off behavior through social media. For example, with
narrative research, Liu [76] found that the single group has a
stereotype (which could be seen as the perceived DN of the
singles) that the lovers are more likely to display affection
online [76, 77].(us, we argue that, for a culture that regards
PDA as a nuisance, it is comparatively essential to dis-
courage the occurrence of such behavior in both real and
virtual worlds.

5.2. Ae Gender Heterogeneity. Gender heterogeneity is
detected on both social norms and behavior frequency
across the six misbehaviors investigated in the present study.
According to the calculated effects, male passengers are less
likely to eat in the carriage or sit with their legs crossed (since
the total gender effects for eating in the carriage and cross-
legged sitting are both negatives). According to our un-
derstanding, such an impact consists of two resources. (e
direct impacts of gender may come from males’ physical
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advantage over females and are consistent with the total
effect. (e indirect effect, which exceeds the direct one, is
mediated by norms. We have found that the value of the
normative construct for male passengers is lower than that
for the female respondents (the gender⟶norms effects are
negative), which means that male passengers, on average,
perceived a higher pressure not to misbehave such as eating
in the carriage or cross-legged sitting. In other words, norms
amplify the gender difference in conducting different mis-
behaviors since IN and DN’s coefficients are positive.

Meanwhile, it is worth noting that male and female
passengers do not behave statistically differently for the
other four misbehaviors since the gender variable is not
significant, which could be seen as another form of gender
heterogeneity when all the six misbehaviors are compared
with each other. Similar findings could be seen in the work
proposed by Jing [77], in which she also reported that no
gender heterogeneity was detected in the online public
display of affection behavior. (e findings are consistent
with some of the previous studies revealing the difference
between males and females in norms’ perception and
actual behaviors in various transportation settings
[36, 37, 46]. Hence, we argue that gender heterogeneity is
behavior specific and should be further investigated and
seriously considered when designing misbehavior-regu-
lation policy.

6. Conclusions

Transit passengers’ misbehaviors such as eating in the
carriage and public display of affection seem not severe
initially, but they can seriously degrade transit image and
trip experience to hinder transit ridership from retaining or
increasing. Considering the high cost of strict enforcement
against such misbehaviors, this research provides an insight
into the potential of some softer andmore active measures to
regulate such behaviors from the social-psychological per-
spective [78]. Taking Shanghai Metro as the study context,
six misbehaviors are selected on which the effect of social
norms, from both injunctive and descriptive perspectives, is
tested with SEM based on empirical data collected among
college students. (e estimated model also reveals gender
heterogeneity on the normative constructs as well as the
behavior frequency.

(e study contributes to the existing literature in several
ways. Firstly, it brought the problem of passenger misbe-
havior in the metro carriage, which negatively influences the
passenger’s travel experience but is barely discussed, to the
spotlight. Secondly, it proposed a perspective to analyze the
motivation of misbehaving from the social-psychological
approach. (irdly, empirical evidence is provided on the
strength difference of injunctive norms and descriptive
norms regulating such behaviors.

(e present study has justified the association between
various social norms and different types of misbehaviors in
the metro carriage. (e findings imply that a social norm-
based intervention strategy should be promising to reduce
the occurrence of such unacceptable behaviors [43, 79] and
thus improve the metro travel experience. As for the

policymakers’ implementation concern from either the
authority or operator, while poster advertisement such as the
Paris metro case is worthwhile for trial, messages directly
sent to the individual passenger may better ensure the de-
livery rate and attract their attention.We further suggest that
the content of the persuasive message and the intervention
time need to be carefully designed to avoid any possible
reactance evoked by an external force [43, 79].

Future research is suggested to various misbehaviors
common in different cultural and economic backgrounds,
such as manspreading and PDA. Also, social norms may
change over time and vary among countries [29], and this
research can be correspondingly extended longitudinally or
laterally. We have focused on the power of different social
norms and the fundamental individual demographics, which
indeed show a significant influence on the investigated
misbehavior. However, we also noted many more factors
(e.g., attitude and the perceived service quality on the metro)
that have been applied in other behavior modeling contexts
could be added to the list of determinants to enrich the
understanding of suchmisbehaviors. Further studies are also
required to understand the differences in the reach of
various misbehaviors. For example, sound blasters in public
transportation have a long-range impact, and the frequency
of their occurrence might also affect passengers in the whole
carriage, compared to other misbehaviors, i.e., littering,
which has a limited direct impact on passengers. (us,
passengers’ perceived severity regarding various misbe-
haviors and the inconvenience attached to them should be
considered in future studies.

(e impacts of social norms on the misbehavior in the
metro carriage are confirmed in the current study, which
helps persuasive measure design from the social-psy-
chological perspective. We have noted that some similar
propaganda campaigns had been implemented in Japan,
France, and the United States. However, the acceptance
and effectiveness of such actions, which are essential and
valuable for policy evaluation and future improvement,
are barely seen in the existing literature. Finally, as an
explanatory study, we argue that it is reasonable to have
educated college students as the present study sample.
However, to obtain a more general conclusion, extending
the population to the metro passengers with a justified
sample size and sociodemographic composition is
necessary.
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