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Abstract 

In Indonesia, with high railway use, many of the rail infrastructures intersect with roads in the form of active and 
passive crossings. Several measures had been put to ensure safety on railway crossings, which are the use of 
flashlights, sirens, and gates. However, there were still violating behaviors of road users that cause accidents on 
railway crossings. The study of road users’ behavior at railway crossings had been conducted in numerous countries. 
However, the study of road users’ intention on violating railway crossings in Indonesia is still limited, especially for 
motorcyclists. The motorcycle is the highest transport mode used in Indonesia, which took 80% of total vehicle 
ownership. Hence, underlying factors that might influence motorcyclists’ intention on violating railway crossings need 
to be further studied. In this study, several factors were elaborated, which consist of demographical factors, 
environmental factors, and the use of The Theory of Planned Behavior to explain risky crossing behavior. The findings 
in this study would be used as a reference for further study.  
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1. Introduction
Traffic accidents were the eighth biggest cause of all casualties in the world with 1,35 million casualties each year 
(World Health Organization, 2018). Among traffic safety issues that need to be concerned is the safety issues at 
railway level crossing. Railway level crossing, often referenced as a railway crossing, level-crossing, highway-railroad 
crossing, or railroad crossing, is the intersection of a road or highway with a railway that is equipped with traffic signs 
and safety devices to ensure a safe crossing of road users (United Nations Economic and Social Council, 2008). 
Despite all the measures to ensure safety at the railway crossing, there were still accidents that took place every year 
involving road users. In Europe, though accidents had reduced significantly in 2020, there were still 1331 railway 
accidents with 687 persons killed and 468 seriously injured (Eurostat, 2022). More than half of fatalities involved 
unauthorized persons on tracks with one-third occurring at level crossings (Eurostat, 2022). In the USA, collisions on 
railway crossings had increased about 13% from 2020 (1902 collisions) to 2021 (2147 collisions) with 236 fatalities 
and 666 injuries (Federal Railroad Administration, 2022). There were 180 accidents caused by road users on highway-
rail crossings that consisted of user inattentiveness, misjudgments, violation, weather, deliberately disregarded 
crossings, and others (Federal Railroad Administration, 2022).  

In Indonesia, rail trip is a widely used transportation mode. There are still many railway infrastructures intercepted by 
highways and roads. Until 2019, there were 4,716 crossings, of which 2,046 (43,4%) of them are passive crossings, 
and 1,431 (30,3%) of them are illegal crossings (Kementrian Perhubungan Direktorat Jenderal Perkeretaapian, 2019). 
It is noted that until October 2020, 198 accidents happened at railway crossings (KAI, 2020). The accidents that 
happened in railway crossings are involving train drivers, rail systems, and road users which are dominated by 
motorized vehicle drivers. The impacts of the accidents are not only the loss of lives and injury, but also infrastructure 
damages, traffic disruptions, and damage to railway institutions’ reputations (I. Watson et al., 2020). In Indonesia, 
KAI (Indonesian Railway Company) experienced losses which was the damage to the trains that escalates from 2020 
(208 damages) until 2021 (213 damages) (Ministry of Transportation Republic of Indonesia, 2022). Recently, until 
March 2022 there were 36 damages to train locomotives. Not only damage to the locomotives, but the accidents also 
resulted in delays in trips that escalated by 14% from 2020 (3.982 minutes) until 2021 (4.554 minutes). Delayed trips 
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are caused by the handling needed to sterilize the railway, inspection, and the replacement of the means (Ministry of 
Transportation Republic of Indonesia, 2022).  

In 1968, United Nations Economic Commissions for Europe (UNECE) stated that trains had priority and road users 
must wait for the train to pass. In Indonesia, the laws had also stated that trains have priority in railway level crossings. 
Hence, since 2015, accidents in railway level crossings are not categorized as rail accidents (Kementrian Perhubungan 
Direktorat Jenderal Perkeretaapian, 2019). The laws and regulations in Indonesia oblige road users to stop if one of 
the warning signs has been activated in active railway crossings (Indonesia, 2009). In passive railway crossings, the 
road users that intend to cross must stop and look to the right and left directions before crossing the railway (Directorate 
General of Land Transportation, 2018). Hence, the behavior of road users plays a vital role in causing accidents at 
railway level crossings. The study of the road user’s behavior while crossing level railway crossings should be 
considered as a guide in implementing better regulations and future interventions in railway crossing to better reduce 
the number of accidents caused by risky behavior.   

Driver’s non-compliant behavior could be divided into errors and violations (Reason et al., 1990). The violation was 
defined as the volitional deviation of needed practice to ensure safe operation in a potentially dangerous system 
(Reason et al., 1990).  Recently, the study of road user’s behavior in violating railway crossings had been studied in 
several publications, whether using a systems approach (Mulvihill et al., 2016; Read et al., 2016), observations and 
simulations (Beanland et al., 2017; Kim et al., 2018; Larue et al., 2018, 2020; Liang et al., 2017, 2018), as well as 
behavioral intention predictions from a set of factors (Palat et al., 2017; Stefanova et al., 2018; Zhao & Khattak, 2017). 
Palat et al., (2017) started the research by modeling road users’ behavioral intentions while passing railway crossings 
using a social cognitive approach. The intention in passing railway crossing was modeled by extending the constructs 
from The Theory of Planned Behavior (TPB), a social cognitive theory to predict behavior or intention (Ajzen, 1991). 
The intention of car drivers and pedestrians while passing active railway crossings was modeled using constructs from 
TPB, extended with past behavior, familiarity with crossings, and comparative judgment of risks (Palat et al., 2017).  

Some of the psychological models that had been used in modeling drivers’ intention and behavior are The Theory of 
Planned Behavior (TPB), Health-Belief-Model (HBM), and Locus of Control (LC) (Özkan et al., 2012). These three 
models were used to examine intentional violating behavior (Özkan et al., 2012). TPB which was developed by Ajzen 
(1991) is a popular framework as a reference to explain and predict the behavior or behavioral intention of drivers 
(Özkan et al., 2012). TPB was developed from the Theory of Reasons Action Ajzen (1980) which was unable to 
explain behavior with incomplete behavioral control (Ajzen, 1991). TPB predicts intention with factors which are 
attitude, subjective norm, and perceived behavioral control (PBC) that come from behavioral beliefs, normative 
beliefs, and control beliefs as illustrated in Figure 1.  
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Figure 1. Theory of Planned Behavior (Bosnjak et al., 2020) 

1999



Proceedings of the 3rd Asia Pacific International Conference on Industrial Engineering and Operations 
Management, Johor Bahru, Malaysia, September 13-15, 2022 

© IEOM Society International 

Theory of Planned Behavior (TPB) had been widely used and extended to predict the behavior of road users in traffic 
situations which were speeding (Atombo et al., 2016, 2017; Etika et al., 2020; Qaid et al., 2021; Vankov et al., 2021), 
the use of the mobile phone (Bazargan-Hejazi et al., 2017; Eren & Gauld, 2022; Nguyen et al., 2020), red light running 
(Shen et al., 2020), illegal parking (Zheng et al., 2018), engaging with distracting activities (H.-Y. W. Chen et al., 
2016). TPB is also used to predict violating behavior of cyclists/e-bikers (Jiang et al., 2019; Yang et al., 2018) and 
pedestrians (Barton et al., 2016; Demir et al., 2019a; Jiang et al., 2017; Piazza et al., 2019; H. Zhou et al., 2016). TPB 
had also been used to model violating behavior while crossing signalized intersections (Satiennam et al., 2018; Shen 
et al., 2020; Tang et al., 2020; Yang et al., 2018; H. Zhou et al., 2016).  
 
However, to the best of our knowledge, until recently there had not been found research in this area that focuses on 
motorcyclist or powered-two-wheel riders’ risky behavior while passing railway crossing in various risky situations. 
This appears to be important to be studied further, knowing the mass number of motorcyclists in Low and Middle-
Income countries (LMIC), especially Indonesia and other countries in Southeast Asia. Indonesia had the greatest 
number of motorcycle owners in Southeast Asia with roughly 131 million vehicles registered and 80% of them are 
motorcycles (ASEANStats, 2022). Besides that, the various characteristics of railway crossings in Indonesia, and the 
different characteristics of the riders, were thought to induce varying behavior while passing the railway crossings. 
Therefore, a literature review about factors that might influence motorcyclists’ intention on violating railway crossings 
needs to be further studied as a ground for future study. 
 
1.1 Objectives 
The objective of this study is to conduct a literature review on factors that might influence motorcyclists’ intention in 
violating railway crossings in Indonesia, concerning studies that had been conducted about road users' behavior on 
railway crossings and signalized intersections, and also motorcyclists’ behavior as a ground for a future quantitative 
study. 
 
2. Methods  
To achieve the objective of this study the methods used are a literature review of recent studies on road users’ behavior 
on railway crossings on Scopus ranging from 2016 until 2022 with keywords “driving behavior” “motorcyclists’ 
behavior” “bikers’ behavior” “violating behavior” “railway crossing” “level crossing” “red-light-running” and “theory 
of planned behavior”. The information was also gathered using Google Scholar to review theoretical models that were 
used in the studies. The study is divided into three categories. First, recent studies and methods were used to explain 
road users’ violating behavior at railway crossings. Second, the factors and theories used in explaining road users, 
especially motorcyclists and bikers’ intention on violating railway crossings and signalized intersections. Third, based 
on the study conducted, the factors that might influence motorcyclists’ behavior in violating railway crossings are 
concluded as a reference for future study.   
 
3. Result  
 
3.1 Risky behavior among different types of road users 
Studies on road users’ non-compliant and violating behavior on railway crossings had been conducted across countries 
which are summarized in Table 1. Different type of road users on railway crossings has different decision-making 
processes that were mapped using Rasmussen Decision Ladder (Mulvihill et al., 2016). It was found that different 
type of road users has different decision-making process in engaging compliant and non-compliant behavior on level 
crossings. Efficiency was found to be the main goal for road users who were not compliant, meanwhile, safety and 
compliance were the main goals for compliant road users. The non-compliant road users would use active warnings 
to evaluate whether they could pass the crossing on time. It was also found that motorcyclists and cyclists who were 
compliant made use of the time on the crossing to rest before continuing riding. Beanland et al. (2017) further 
elaborated on possible underlying reasons why drivers choose to not stop while noticing the “stop” sign on level 
crossings without active gates. Possible reasons are the time required to decelerate and accelerate, also the scarcity of 
the train passing in rural areas, hence the drivers choose to pass through the crossing without stopping at first. The 
difference between the crossing intention of pedestrians and car drivers was further researched by Palat et al., (2017). 
Pedestrians were found to have higher risky crossing intentions than car drivers, which was in line with previous 
studies (Beanland et al., 2017; Mulvihill et al., 2016). The size of the car which is bigger and heavier would limit the 
driver from doing risky behavior.   
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Having different characteristics from cars, motorcycles which are smaller and easier to navigate, induce higher risky 
behavior, hence being separately studied in numerous studies. Motorcyclists’ tendency to do speeding and red light 
running, was found to have a significant relationship with numerous factors. Personality factors, demographic factors, 
psychological factors, and environmental factors were studied regarding motorcyclists and powered-two-wheel riders’ 
risky behaviors. Among personality factors that were found to have a significant effect on motorcyclist risky behavior 
were sensation seeking, amiability, and impatience (Wong et al., 2010). Sensation-seeking and impatience directly 
affect attitudes towards unsafe riding (Wong et al., 2010). Demographic factors, such as age, gender, experience, 
education, and marital status had also been studied about their relationship with unsafe driving. The studies on road 
users’ non-compliant behavior at railway crossings are summarized in Table 1.  
 

Table 1. Studies on road users' non-compliant behavior at railway crossings 
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(Mulvihill et 
al., 2016) 

✓  ✓ ✓ ✓ ✓ Cognitive Task 
Analysis: 
Rasmussen 
Decision 
Ladder 

Victoria, 
Australia 

Pedestrians and cyclists are 
likely to be alerted and 
informed by auditory 
warnings. Compliant and 
non-compliant road users 
have different decision-
making processes on 
crossing 

(Read et al., 
2016) 

✓ ✓    ✓ cognitive work 
analysis 

Melbourne
, Australia 

Pedestrians have complex 
nature of decision-making 
on level crossings that 
influenced by time, effort, 
and social pressure 

(Beanland et 
al., 2017) 

 ✓ ✓    Field 
experiment, 
Critical 
Decision 
Method 
(CDM) 
interview 

Australia Non-compliant drivers do 
not differ from compliant 
drivers in approach speed 
but spent less time visually 
checking for trains. Some 
drivers disregard the stop 
sign while others did not 
notice the stop sign 

(Liang et al., 
2017) 

✓  ✓ ✓   Field 
observation 

France The peak violation rate in 
the morning is later than 
the actual rush hour. The 
violation rate of drivers 
decreases as time advances 
from the activation of red 
flash and siren until the 
barriers come down. 
Violation rate during the 
barriers down decreases 
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when the duration is 
prolonged 
 
 
 
 

(Palat et al., 
2017) 

✓  ✓   ✓ Survey 
Questionnaire  

France attitude, injunctive norm, 
descriptive norm (only car 
drivers), perceived 
behavioral control (only 
car in situation 1),  risky 
crossing frequency, and 
risk level affected risky 
crossing intention 

(Liang et al., 
2018) 

✓  ✓ ✓   Field 
observation 

France Motorists are more likely 
to commit zigzag 
violations at the LX 
located close to railway 
stations with dispersive 
barriers down duration. 
Troop crossing 
phenomenon inclined to 
occur at crossings with 
higher density. 

(Stefanova et 
al., 2018) 

✓     ✓ Survey 
Questionnaire 

Australia Past unsafe behavior, 
descriptive norms, and 
perceived risk of being 
involved in a crash were 
significant predictors of 
the likelihood to engage in 
risk-taking behavior at 
level crossings 

(Larue et al., 
2020) 

✓  ✓ 
 

   Experimental 
design 

Australia Increased waiting times 
result in a higher level in 
higher frustration and an 
increased likelihood of 
risky driving behavior.  

 
 
3.2 Demographical and Environmental Factors on Risky Crossing 
Some studies found that age correlates positively with a higher risky behavioral intention on railway crossing (Palat 
et al., 2017) and speeding (Atombo et al., 2016). Age could indicate drivers’ experiences in driving, hence drivers 
with higher experience would have more ability to engage in risky behavior that is also in line with perceived 
behavioral control of risky behavior (Palat et al., 2017). Meanwhile, other studies on powered-two-wheel riders 
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violating signalized intersections (Wu et al., 2012; Yang et al., 2018) or violating traffic rules in general (Susilo et al., 
2015) showed that younger drivers had more tendency to violate. The contrasting result of powered-two-wheel riders 
could be understood since two-wheelers are smaller and easier to learn than cars, hence age doesn’t necessarily 
indicate experience in driving.  
 
Though gender had been found significant in numerous studies regarding risky driving behavior male riders have more 
tendency in engaging risky driving behaviors (Abdul Manan et al., 2020; Chang & Yeh, 2007; C. F. Chen, 2009; Palat 
et al., 2017; Wu et al., 2012), some studies had also found the effect is not significant, whether on powered-two-wheel 
riders (Borhan et al., 2018; Susilo et al., 2015; Yang et al., 2018) or drivers on general (Vankov et al., 2021). Some 
studies had found that riders having higher education have a lower intention for risky driving (Borhan et al., 2018; 
Yang et al., 2018), which indicate that riders’ education influence risky driving intention, though other study had 
found students have a positive correlation with repetitive violation (Susilo et al., 2015) that might be linked with 
younger riders’ tendency to violate. Marital status had also been studied and been found significant in rider’s violating 
behavior on signalized intersections (Yang et al., 2018). Studies also found that drivers’ familiarity with the road or 
intersection they had been passing affected intention on non-compliant behavior (Palat et al., 2017; Palat & 
Delhomme, 2012).  
 
Environmental conditions, such as location, traffic, hour, and weather had also been studied for their relevance to risky 
driving behavior. On railway crossing, non-compliant behaviors were observed more near multi-lane (Abraham), near 
railway stations (Liang et al., 2018), on higher road traffic density (Liang et al., 2018), and during rush hour (Liang et 
al., 2017). In line with the study conducted by Palat et al. (2017) that also found that railway crossings with higher 
traffic density showed higher violating behavior on the road users while passing the railway crossing. Other risky 
behavior in driving, such as non-compliant behavior on signalized intersections such as red-light-running and yellow-
light-running, are also affected by environmental conditions such as location (Palat & Delhomme, 2012; Susilo et al., 
2015), traffic (Shen et al., 2020; Susilo et al., 2015), hour (Shen et al., 2020; Susilo et al., 2015), and weather 
(Satiennam et al., 2018; Shen et al., 2020). The railway crossing located near the station was observed to be related to 
more risky behavior than crossing located far from the station (Liang et al., 2018).  
 
 
3.3 Factors of Theory of Planned Behavior on predicting risky crossing behavioral intention 
Social cognitive factors have been used to explain various risky behavior. The Theory of Planned Behavior factors 
which consists of attitude, perceived behavioral control, and subjective norm, also extended to other factors—specific 
to the context—were studied to be found their relationship with risky driving intentions. The factors were studied 
using hierarchical linear regression (Yang et al., 2018), multiple regression (Palat et al., 2017), and structural 
equational modeling (Satiennam et al., 2018; Shen et al., 2020; Tang et al., 2020), some are using multi-group analysis 
to further explain the difference among groups of the population which were divided by age groups and experience 
(Shen et al., 2020). Attitude shows the individual evaluation of the behavior studied, whether the behavior is seen as 
positive or negative (Ajzen, 1991). Attitude was found to be a strong predictor of risky behavior, especially risky 
crossing behavior of riders (Satiennam et al., 2018; Shen et al., 2020; Tang et al., 2020; Yang et al., 2018). The positive 
attitudes toward risky crossing were the belief to not wait and to avoid sudden braking (Satiennam et al., 2018). 
Meanwhile, negative attitudes that lower the intention of the risky crossing were being hit and hitting others 
(Satiennam et al., 2018). Some studies linked attitude with personality factors (Wong et al., 2010) and a set of beliefs 
(Satiennam et al., 2018). Motorcyclists with risky attitudes tend to engage in red-light-running (Satiennam et al., 
2018). Meanwhile, the risk of accident was the consequence that lower behavioral intention in risky crossing.   
 
Subjective norm is the individual perception of social perception of the behavior studied (Ajzen, 1991). Subjective 
norms could be divided into injunctive norm and descriptive norm in numerous studies on risky crossing behavior 
(Palat et al., 2017; Satiennam et al., 2018; Yang et al., 2018). Descriptive norm was often defined as the impact of 
other road users’ behavior (Palat et al., 2017; Satiennam et al., 2018) or the behavior of important people who are 
friends and family (Yang et al., 2018). Palat et al. (2017) found that descriptive norm, which was defined as the 
perception of other drivers’ behavior had a significant effect on car drivers’ intention on engaging in risky behavior 
on railway crossings. Meanwhile, injunctive norm, which was defined as the belief of people who are important to the 
individual would approve of their behavior, had been found to have a significant effect on the intention of risky 
behavior in car drivers and pedestrians. The contrasting result was found in studies on risky crossings on signalized 
intersections, where the subjective norm was found not significant to risky crossing intention (Yang et al., 2018). This 
indicated that family and friends tend to not approve of violating behavior that was found in the context of red light 
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running. Yet the behavior of family and friends in doing red light running was found to be significant to red light 
running intention (Yang et al., 2018). Yellow-light-running, is also considered a non-compliant and risky behavior, 
yet the knowledge of the rules about the behavior tends to differ among drivers, this affected the attitude, thus intention 
on engaging with such behavior (Palat & Delhomme, 2012). Similar to red-light-running and yellow-light-running 
studies, the study on railway crossing conducted by Palat et al., (2017) compared three types of situations from the 
state when the alarm and the lights were set off until the gate was about to close. Different situations indicated the risk 
level that affected the intention, attitude, and perceived behavioral control on doing the risky crossing. The use of The 
Theory of Planned Behavior in risky crossing behavior studies is summarized in Table 2.  
 
 

Table 2. Theory of planned behavior use in risky crossing behavior studies 
 

Construct 
TPB Extended 

Method 
BI IN AT SN DN PBC PB FM CJ PR CT SI MN TE 

Shen et al. 
(2020)   ✓ ✓* ✓*   ✓         ✓*     ✓* 

Structural 
equations 
modelling 

Satiennam 
et al. (2018) ✓ ✓* ✓* ✓*   ✓*                ✓* 

Structural 
equations 
modelling 

Yang et al., 
(2018)   ✓ ✓* ✓ ✓* ✓*       ✓ ✓ ✓* ✓*   

Hierarchical 
regression 
model 

Tang et al., 
(2020) ✓ ✓* ✓* ✓* ✓* ✓* ✓*               

Structural 
equations 
modelling 

Zhou et al., 
(2016)   ✓ ✓* ✓ ✓* ✓       ✓ ✓*       

Structural 
equations 
modelling 

    ✓ ✓* ✓* ✓* ✓* ✓* ✓* ✓           Multiple 
regression 

BI = Behavioral Intention   IN = intention   AT = attitude SN = Subjective norm   DN = Descriptive norm   PBC = Perceived Behavioral Control   
PB = Past behavior   FM = Familiarity   CJ = Comparative Judgement of risk   PR = Perceived Risk   CT = conformity tendency SI = self-identity 
MN = Moral Norm   TE = Traffic environments    *significant variables 
 
 
The intention would turn into behavior if the behavior were within individual control (Ajzen, 1991) which is when an 
individual could decide whether to engage with such behavior. The intention with opportunity and support, in the form 
of behavioral control, would result in behavior (Ajzen, 1991). In the railway crossing context, perceived behavioral 
control is only significant in car drivers’ intention to cross on the situation when the alarm and the lights have been 
set off (Palat et al., 2017). Perceived behavioral control had also been found as a weak predictor of behavioral intention 
on risky crossing (Satiennam et al., 2018; Shen et al., 2020). The inability of perceived behavioral control on predicting 
intention indicated that in certain situations, risky behavior is easy to do, though violating signalized intersection 
would be easier than guarded level crossing with gates.  
 
3.4 Extended factors of TPB to explain risky behavior 
Factors of TPB were often expanded to better explain the behavioral intention of risky behavior. Self-identity and 
moral norms were among the factors which were used in explaining motorcyclist risky behavior (Elliott, 2010; B. 
Watson et al., 2007; Yang et al., 2018). On rider’s red-light-running, self-identity is described as how the riders label 
themselves whether they are careful riders or not (Yang et al., 2018) which was found significant in riders’ intention 
on red-light-running. The riders who label themselves as careful riders tend to have lower intentions of violating 
signalized intersections. The addition of self-identity came from identity theory (Stryker, 1987 in Elliott, 2010), which 
showed that self-identity was determined by the social environment that was occupied by individuals and affected 
their behavior. Moral norm or personal feelings of moral obligation or responsibility to perform or to refuse a behavior 
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was among the extended factors of The Theory of Planned Behavior which was suggested to be considered in some 
contexts (Ajzen, 1991). The addition of moral norms may be useful for explaining socially undesirable behaviors 
(Parker et al., 1995) and had been used in examining non-compliant e-bikers’ behavior in red-light-running (Yang et 
al., 2018). 

Past behavior is among the factors that are often added to extend The Theory of Planned Behavior and is supported 
by much empirical evidence (Ajzen, 2011). One of the possible explanations is that past behavior has similar measures 
with behavior in the form of frequency, thus having greater predictive ability in behavior, more than intention (Ajzen, 
2011). Though past behavior was argued that it failed to meet the requirement that it constitutes a cause to intention 
(Ajzen, 2011), recent research still uses past behavior as a predictor of intention and behavior (Palat et al., 2017; Tang 
et al., 2020). Past behavior was found to moderate the effect of PBC-Intention and PBC-future behavior of e-bikers’ 
red-light-running (Tang et al., 2020).  

Risky driving behavior was often explained by the addition of the factors from the Health Belief Model whether helmet 
wearing (Ambak et al., 2010; Brijs et al., 2014; Fallah Zavareh et al., 2018) and the use of the mobile phone (Hill et 
al., 2019; Widyanti et al., 2020). Perceived risk, as one of the factors from the Health Belief Model and on other 
theories in common such as PAPM (Precaution Adoption Process Model) and often in TPB (Brewer & Rimer, 2008), 
was often used in modeling drivers’ violating behavior. Drivers who perceived less risk tend to engage in risky 
behavior, though perceived risk had also been found insignificant in studies about violation of e-bikers on signalized 
intersections (Yang et al., 2018). This showed that though drivers perceived the behavior as dangerous or risky to be 
engaged in, drivers still engage with the behavior, that might also be linked with perceived behavioral control (Yang 
et al., 2018). Some studies also added conformity tendency in explaining riders violating behavior on the signalized 
intersection (Shen et al., 2020; Yang et al., 2018). Conformity was among personality treats that were studied in 
crossing behavior (H. Zhou et al., 2016; R. Zhou et al., 2009). Shen et al., (2020) extended The Theory of Planned 
Behavior with conformity tendency which was defined as how easy an individual is to be affected by the behavior of 
other people around them in the study of delivery riders red-light running and was found to be significant in predicting 
violating intention. However, the operationalization of conformity tendency in violating behavior seemed to be similar 
to the definition of the descriptive norm (Palat et al., 2017), hence the use of one of the factors would be desirable to 
achieve parsimony on the model of intention prediction.  

The use of The Prototype Willingness Model, aside from The Theory of Planned Behavior, is also often used on 
examining drivers’ violating behavior. The prototype willingness model is a dual-process model that was based on 
assumptions that there were two types of decision-making involved in health behavior (Gerrard et al., 2008). There 
were two ways of decision-making, the reasoned path which is similar to the theory of reasoned action, and the social 
reaction path which is image-based and involves a heuristic process (Gerrard et al., 2008). The social reaction path 
was developed to explain behavior that is unintentional and unplanned. The prototype willingness model had been 
used in modeling risky road-users behavior, such as young drivers’ risky behavior (Harbeck & Glendon, 2018) and 
pedestrians’ risky behavior (Demir et al., 2019). Factors in Prototype Willingness Model were added to The Theory 
of Planned Behavior to explain e-bikers red light running behavior (Tang et al., 2020). However, the use of the 
prototype willingness model to better explain unintentional behavior had been argued to its distinction from The 
Theory of Planned Behavior. Ajzen argued that the distinction between willingness and intention was unnecessary 
(Ajzen, 2011) since there were no assumptions in the TPB that people form the intention to engage in behavior after 
reviewing all available information carefully and systematically. 

To sum up, the factors of The Theory of Planned Behavior and extended factors that could be added to predict 
motorcyclists’ non-compliant crossing behavior in railway crossings are summarized on Table 3. 
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Table 3. Constructs to predict risky crossing behavior 
 

Construct Description Relevance to this study 

Intention Intention is described as individual 
intention to perform a certain behavior. 
Intention is influenced by motivational 
factors of an individual in performing the 
behavior (Ajzen, 1991).  

Intention would measure the tendency of 
motorcyclists to violate railway crossings in 
various risky situations. Intention would be 
the independent latent variable explained 
by other constructs.   

Attitude Attitude shows the individual evaluation of 
the behavior in question, which could be 
either positive or negative (Ajzen, 1991).  

Attitude in the study would measure 
individual evaluation of violating railway 
crossings in various risky situations. 
Attitude towards violating the crossings 
would show the individual point of view of 
the advantages and disadvantages of 
performing such behavior.  

Perceived 
behavioral 
control 

Perceived behavioral control is an 
individual evaluation of the behavior 
whether the behavior is within their control 
and the situation enables them to perform 
such behavior. Intention would be realized 
into behavior if the behavior is within the 
individual’s perceived behavioral control 
(Ajzen, 1991).  

Perceived behavioral control in the study 
would measure individual evaluation of 
crossing the railway in risky situations and 
whether the behavior is within their control 
and capabilities.  

Subjective 
norm 

Subjective norm is individual perception of 
social pressure regarding the behavior 
studied (Ajzen, 1991).  

Subjective norm in the study would 
measure motorcyclists’ evaluation of the 
social pressure from people who are 
important to them while doing the risky 
crossing behavior.  

Descriptive 
norm 

Some studies divide subjective norm into 
injunctive norm and descriptive norm. 
Descriptive norm represents the behavior of 
people who are important to the individual 
in performing similar behavior given the 
situations (H. Zhou et al., 2016). 

Following Palat et al., (2017), descriptive 
norm in the study would measure individual 
evaluation of the impact of other road users 
of the same group which is other 
motorcyclists’ behavior in doing risky 
crossing.  

Past Behavior Past behavior is often added to extend the 
theory of planned behavior and had been 
used to explain risky crossing behaviors and 
has been found to have a high predictive 
ability (Ajzen, 2011). 

Following Tang et al., (2020), Past behavior 
would measure past risky crossing behavior 
of motorcyclists in various risky crossing 
situations.  

Familiarity Road users’ familiarity with the crossings is 
used to predict risky crossing behavior 
which was measured whether by the 
frequency of passing certain crossings 
(Palat et al., 2017) or the knowledge 
regarding the safety signs on the crossings 
(Stefanova et al., 2018) 

Following Palat et al., (2017), familiarity 
would be used to measure the frequency of 
the motorcyclist passing through the 
crossing both compliantly and not 
compliantly.  
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Construct Description Relevance to this study 

Conformity 
Tendency 

Conformity tendency explains how easy an 
individual is to be affected by the behavior 
of people around them who are other road 
users (Shen et al., 2020).  

Conformity tendency in the study would 
measure how easy the motorcyclists are 
affected by the behavior of other 
motorcyclists on railway crossings. 
However, the construct seems to be similar 
to descriptive norms and should be further 
evaluated whether the addition is necessary.  

Self-Identity Self-identity is described as how the riders 
label themselves whether they are careful 
riders or not. The addition of self-identity 
was present in predicting bikers’ non-
compliant behaviors (Elliott, 2010; B. 
Watson et al., 2007).  

Self-Identity would measure how 
motorcyclists label themselves whether 
they are careful riders or not. However, the 
construct should be further considered 
because of its similarity with attitude.  

Moral Norm Moral norm represents personal feelings of 
moral obligations to perform or to refuse a 
behavior that might be useful for explaining 
socially undesirable behaviors (Parker et 
al., 1995). 

Moral norm in the study would be defined 
as personal feelings or moral obligations of 
motorcyclists regarding non-compliant 
behavior on railway crossings. However, 
the use should be further considered 
regarding its similarities with the previous 
two norms.  

Traffic 
Environment 

Traffic environment represents the 
individual tendency to perform the behavior 
in various traffic environments (Satiennam 
et al., 2018; Shen et al., 2020).  

Traffic environment would measure 
whether facilitating or non-facilitating 
conditions of the environment such as 
weather and traffic flow would impact 
motorcyclists’ intention on performing non-
compliant behavior at railway crossings. 

 
 
3.5 Pilot Study Result of Violating Intention on Railway Crossings 
A questionnaire is made using TPB construct with items from Palat, et al. (2017), Tang et al. (2020), and Shen et al. 
(2020). Intention to cross the railway crossing was measured by four 5-scale Likert items in three different situations. 
Situation 1 is when the alarm and the light went off, situation 2 is when the barrier started to go down, situation 3 is 
when the gate had closed completely. The respondents to the questionnaire are motorcyclists who passed one of the 
railway crossings regularly. The two railway crossings studied are level crossing 1 which is located near station and 
markets with dense traffic, and level crossing 2 which is located near offices in the center of the city with less traffic. 
The difference of crossing intention across three situations in two different level crossings are summarized as follows. 
(Table 3) 

 
Table 3. Pilot study on violating intention 

 
 N Situation 1 Situation 2 Situation 3 Group 

difference 
Total 100 2.62 1.83 1.45 F = 62.48 

p = 0.000* 
Level crossing 1 50 2.55 1.80 1.48 F = 30 

p = 0.000* 
Level crossing 2 50 2.70 1.87 1.42 F = 32.35 

p = 0.000* 
Group difference F = 0.405 

p = 0.526 
F = 0.134 
p = 0.715 

F = 0.094 
p = 0.76 
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Based on 100 respondents, there was no significant difference on the intention to violate in level crossing 1 and 2, 
though respondents on level crossing 2 had slightly higher intention on situation 1 and 2, and lower intention on 
situation 3. However, there were significant differences in intention based on situations. The intention to violate 
decreases as the gate closed. This pilot study would be interesting to be further studied to understand more the 
underlying factors that influence violating intention among motorcyclists.  
 
4. Conclusion 
Studies about road users’ non-compliant behavioral intention on railway crossings had been conducted to explain its 
underlying factors. Palat et al. (2017) conducted a study based on The Theory of Planned Behavior to predict violations 
of pedestrians and car drivers on railroad crossings in France. Several factors were found to be significant which were 
past frequency of crossing, attitude, injunctive norm, and descriptive norm. However, different characteristics of 
motorcyclists compared to other road users, urge the need for further study about motorcyclists’ behavior at railway 
crossings. Though the study of motorcyclist behavior had been studied in numerous publications, especially in 
Southeast Asia, the study on railway crossings is still limited and needs to be further studied. Besides the factors of 
The Theory of Planned Behavior, demographic and environmental factors that were relevant to the railway crossings 
studied need to be analyzed. Among extended factors that might help predict motorcyclists’ intention on violating 
railway crossings are self-identity, moral norms, and past behavior.  
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