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ABSTRACT
Young road users constitute one of the most vulnerable groups in terms of 
experiencing road traffic accidents as either drivers or pedestrians. Pedestrian 
and driver behaviours are important predictors of the road users’ safety. The 
present study mainly aims to investigate the relationship between behaviours of 
young male and female road users as drivers and pedestrians. A total number 
of 573 young road users (316 male, 257 female) aged from 19 to 28 (M = 22.2, 
SD = 1.77) participated in the present study. Participants were requested to fill 
out a questionnaire package including demographic information form as well 
as the Pedestrian Behaviour Scale (PBS), the Driver Behaviour Questionnaire 
(DBQ) and the Positive Driver Behaviours Scale (PDBS). In line with the aims 
of the present study, first, the factor structure of the Pedestrian Behaviour Scale 
was investigated. Following that, gender differences in pedestrian and driver 
behaviours were examined. In terms of gender difference, males showed more 
pedestrian transgressions, pedestrian aggressive violations, driver aggressive 
violations, driver ordinary violations and fewer driver lapses compared to 
females. Moreover, aberrant pedestrian behaviours were positively related 
to aberrant driver behaviour, whereas positive pedestrian behaviours were 
negatively associated with aberrant driver behaviour. While pedestrian lapses 
and aggressive violations were negatively related to positive driver behaviours, 
pedestrian transgression and positive pedestrian behaviours were positively 
associated with positive driver behaviours. Overall, the results indicated that 
young road users who expressed more aberrant pedestrian behaviours also 
showed more aberrant driver behaviours. The results were discussed in relation 
to the administration of countermeasures against aberrant driver behaviours. 
Considering the consistency between displayed pedestrian and driver behaviours 
evidenced in the present study; focusing on different road user roles in detail was 
shown to be important especially for planning intervention programs for specific 
traffic conditions or driver behaviours. Additionally, investigating different roles 
that young road users have provides the literature with additional knowledge 
which could be reflected in field administrations in the complex and dynamic 
nature of the traffic environment.
Keywords: Young road users, pedestrian behaviours, driver behaviours, aberrant 
road user behaviours, road safety 
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ÖZ
Genç yol kullanıcıları, sürücü veya yaya olarak trafik kazalarına maruz kalma konusunda en savunmasız gruplardan 
birini oluşturmaktadır. Yaya ve sürücü davranışları, yol kullanıcılarının güvenliğinin önemli yordayıcılarındandır. Bu 
çalışmanın temel amacı, genç erkek ve kadın yol kullanıcılarının yaya davranışları ile sürücü davranışları arasındaki 
ilişkiyi araştırmaktır. Çalışmaya 19-28 yaş arası (M = 22.2, SD = 1.77) 573 genç yol kullanıcısı (316 erkek, 257 
kadın) katılmıştır. Katılımcılar Yaya Davranışları Ölçeği (PBS), Sürücü Davranışları Ölçeği (DBQ), Olumlu Sürücü 
Davranışları Ölçeği (PDBS) ve demografik bilgi formundan oluşan bir anket bataryası tamamlamıştır. Çalışmanın 
amaçları doğrultusunda çalışmada ilk olarak yaya davranışları ölçeğinin faktör yapısı incelenmiştir. Bu aşamayı takiben, 
yaya ve sürücü davranışlarındaki cinsiyet farklılığı incelenmiştir. Cinsiyet farklılıkları açısından, erkekler kadınlara 
göre daha fazla yaya ihlalleri, yaya saldırgan ihlalleri, sürücü saldırgan ihlalleri, sürücü sıradan ihlalleri ve daha az 
sürücü dalgınlığı göstermiştir. Ayrıca, sapkın yaya davranışları sapkın sürücü davranışlarıyla pozitif ilişkili gösterirken, 
olumlu yaya davranışları sapkın sürücü davranışlarıyla negatif ilişki göstermiştir. Yaya dalgınlığı ve yaya saldırgan 
ihlalleri olumlu sürücü davranışlarıyla negatif ilişki gösterirken, yaya ihlalleri ve olumlu yaya davranışları olumlu 
sürücü davranışlarıyla pozitif ilişki göstermiştir. Genel olarak, sonuçlar daha fazla sapkın yaya davranışları gösteren 
genç yol kullanıcılarının aynı zamanda daha fazla sapkın sürücü davranışları gösterdiğini vurgulamaktadır. Bulgular 
sapkın sürücü davranışlarına karşı alınacak önlemler ile ilgili olarak da tartışılmıştır. Bu çalışmada belirtilen yaya ve 
sürücü davranışları arasındaki tutarlılık dikkate alındığında, farklı yol kullanıcısı rollerine ayrıntılı olarak odaklanmanın, 
özellikle belirli trafik koşulları veya sürücü davranışları için müdahale programlarının planlanmasında önemli olduğu 
gösterilmiştir. Ek olarak, genç yol kullanıcılarının sahip olduğu farklı rollerin araştırılması, alan yazına trafik ortamının 
karmaşık ve dinamik yapısında saha yönetimlerine yansıtılabilecek ek bilgiler sağlamaktadır.
Anahtar Kelimeler: Genç yol kullanıcıları, yaya davranışları, sürücü davranışları, sapkın yol kullanıcı davranışları, yol 
güvenliği 
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According to statistics by the World Health Organization (WHO), each year, 1.35 
million road users die as a result of road traffic injuries (WHO, 2018). These road traffic 
injuries are the leading cause of death among road users between the ages of five and 
29, in other words, children and young adults. Moreover, most of these deaths are seen 
in low- and middle-income countries, such as Turkey. These countries also constitute 
most of the world’s population. A significant proportion of deaths due to road traffic in-
juries involves car occupants and pedestrians. In Turkey, driver and pedestrian deaths 
because of road traffic injuries respectively account for 22% and 23% of all road traffic 
deaths (WHO, 2018). Given that the leading cause of death for the young population is 
road traffic injuries (WHO, 2018), it is crucial to investigate their behaviours when they 
travel as pedestrians and as drivers. Considering the significance of pedestrians and dri-
vers as road users and behaviours of road users for road safety, the present study aims to 
provide a more comprehensive picture of road users’ behaviours. For that purpose, after 
the factorial structure of the Pedestrian Behaviour Scale and gender difference among 
behaviours of road users were tested, the relationship between pedestrian behaviours 
and driver behaviours, together with both aberrant and positive behaviours was exami-
ned for the first time in the literature in a sample from Turkey.

Pedestrian Behaviours and Road Safety
Pedestrians are some of the most vulnerable road users, along with cyclists and mo-

torcyclists, as more than half of the deaths due to road traffic injuries involve these three 
groups of road users. Moreover, 88% of pedestrian travel takes place on unsafe roads 
(WHO, 2018). Pedestrian safety and pedestrian behaviours were affected by different 
road, traffic and human factors (Cloutier et al., 2017; Papadimitriou, 2016; WHO, 
2018). For instance, in line with Şimşekoğlu (2015) and WHO (2018), lack of suitable 
infrastructure, especially in metropolitan areas, vehicle centred traffic system, low level 
in national-level policy implementation protecting pedestrians and personality and atti-
tude factors of both pedestrians might be affecting the pedestrian safety in Turkey. To 
study risky and positive pedestrian behaviours with psychological factors, the Pedestri-
an Behaviour Scale (PBS) was developed (Granié, Pannetier, & Guého, 2013). The sca-
le was based on the framework that has been used to measure aberrant driver behaviours 
(Lawton, Parker, Manstead, & Stradling, 1997; Reason, Manstead, Stradling, Baxter, & 
Campbell, 1990), and positive driver behaviours (Özkan & Lajunen, 2005). The PBS 
was used as a reliable and valid instrument for the investigation of pedestrian behavi-
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ours in different countries such as France (Granié et al., 2013), China (Qu, Zhang, Zhao, 
Zhang, & Ge, 2016; Xu, Ge, Qu, Sun, & Zhang, 2018), and Turkey (Demir, 2017; Nor-
dfjærn & Şimşekoğlu, 2013; Solmazer et al., 2020).

The original factor structure of the PBS consists of four factors: transgression,  
lapses, aggressive violations, and positive behaviours. Transgression items are associa-
ted with offences and errors. The second factor, lapses, is related to behaviours that re-
sult from a lack of attention. The third factor, aggressive violations, involves aggressive 
behaviours towards other road users. The final factor, positive behaviours, covers positi-
ve behaviours towards other pedestrians and drivers (Granié et al., 2013). However, 
differences in the factorial structure of the PBS had been found in various studies con-
ducted in different countries, such as Serbia (Antić, Pešić, Milutinović, & Maslać, 
2016), the U.S. (Deb et al., 2017), Turkey (Yıldırım, 2007) and France (Granié et al., 
2013). For example, in France, violations and errors loaded on to a single factor called 
transgression (Granié et al., 2013), while in a study conducted in Turkey, items measu-
ring errors and lapses loaded on to a single factor (Yıldırım, 2007). Moreover, although 
Granié and colleagues’ transgression factor was the combination of errors and violations 
(Granié et al., 2013), Deb et al. (2017) suggested that errors and violations should be 
separate factors. McIlroy et al. (2019) tested the validity of PBS across six countries. It 
was found that even though there were country differences in terms of item loadings, 
three factors; violations, lapses and aggressions, continued to be represented in all 
countries. However, positive behaviours showed low internal consistency.

Based on the dimensions of pedestrian behaviours mentioned above, the literature 
revealed that pedestrian behaviours also showed variety as a function of demographic 
variables, like age and gender. Age had been positively related to lapses and positive 
behaviours but negatively correlated with violations and errors (Antić et al., 2016).  
Other studies found that aberrant pedestrian behaviours, regardless of intention, decrea-
sed with age (Deb et al., 2017; Şimşekoğlu, 2015). Moreover, young male adults had 
been found to engage in riskier pedestrian behaviours (Herrero-Fernández, Macía-Guer-
rero, Silvano-Chaparro, Merino, & Jenchura 2016). Granié et al. (2013) also found that 
pedestrians showed more transgressions, offences and errors before the age of 35 than 
after the age of 45. After the age of 45, aberrant behaviours (transgressions, offences 
and errors) decreased. Between the ages of 35 and 45, positive behaviours were higher 
than other ages. In addition to age, gender differences had also been observed in pedest-
rian behaviours. Studies showed that female pedestrians engaged in more positive beha-
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viours than male pedestrians (Granié et al., 2013; Qu et al., 2016). For instance, females 
followed traffic rules more, as evidenced by higher temporal crossing compliance at 
traffic lights when compared to male pedestrians in general. On the other hand, males 
reported violating red light rules more than females (Tom & Granié, 2011). Granié et al. 
(2013) also found that males showed more transgressions and had higher offence scores 
than females. Another research conducted in Serbia showed that male pedestrians 
displayed more errors, violations, and aggressive behaviours than female pedestrians 
(Antić et al., 2016). Similarly, in Turkey, Nordfjærn and Şimşekoğlu (2013) found that 
males reported more aggressive violations. Overall, the results of these studies indicated 
that young male pedestrians displayed more aberrant and risky pedestrian behaviours, 
including violations, errors and aggression (e.g., Antić et al., 2016; Deb et al., 2017; 
Granié et al., 2013; Tom & Granié, 2011), while females exhibited more positive beha-
viours (e.g., Granié et al., 2013; Qu et al., 2016). It was also found that aberrant pedest-
rian behaviours had a strong positive relationship with each other and a negative 
relationship with positive pedestrian behaviours (Deb et al., 2017). Additionally, positi-
ve pedestrian behaviours were the most reported pedestrian behaviours (Deb et al., 
2017; Qu et al., 2016).

Psychological predictors of pedestrian behaviours were studied by Demir (2017), 
and it was found that intention and willingness were related to pedestrian behaviours in 
Turkey. In another study, Solmazer et al. (2020) investigated the pedestrian behaviours 
across five countries (Estonia, Greece, Kosovo, Russia, and Turkey) and also found sig-
nificant differences in the display of different types of behaviours between countries. 
For instance, Turkish pedestrians showed more transgression, lapses and aggressive be-
haviours compared to Estonian and Russian pedestrians. Moreover, Turkish pedestrians 
showed more positive behaviours than Kosovar pedestrians (Solmazer et al., 2020). 
Moreover, Deb et al. (2017) confirmed that the PBS is a reliable measure of pedestrian 
accident involvement and found that violations were related to higher involvement in 
accidents with injuries. In their study, lapses and aggressiveness were also related to the 
severity of injuries. Pedestrians who had not experienced a traffic accident reported hig-
her lapses than those who had (Granié et al., 2013). 

Driver Behaviours and Road Safety
Although pedestrian behaviours have a critical role in traffic safety, there seems to 

be a gap in the literature concerning the relationship between pedestrian behaviours and 
some other critical behaviours in traffic settings. One of those behaviour groups is dri-
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ver behaviours (or driving style) which has been widely studied in relation to many dif-
ferent variables. Driver behaviours refer to the ways that the drivers choose to drive or 
what they usually do while driving (Elander, West, & French, 1993; Özkan & Lajunen, 
2011; Parker & Stradling, 2001). Driver behaviours have widely been investigated ba-
sed on a taxonomy that differentiates aberrant driver behaviours as intentional and  
unintentional or violations and errors, respectively (de Winter & Dodou, 2010; Reason 
et al., 1990). Reason et al. (1990) investigated driver behaviours by the Driver Behavi-
our Questionnaire (DBQ). Errors were defined as “the failure of planned actions to ac-
hieve their intended consequences”. In contrast, violations were defined as “deliberate 
deviations from those practices believed necessary to maintain the safe operation of a 
potentially hazardous system” (Reason et al., 1990, p. 1315-1316). In addition to aber-
rant driver behaviours, Özkan and Lajunen (2005) conceptualised positive driver beha-
viours as behaviours with an intention to mind other road users and general traffic 
systems. Driver behaviours have been studied in many countries and with different traf-
fic-related outcomes (de Winter & Dodou, 2010). 

Specific demographic variables, such as age, gender and exposure to traffic settings 
are associated with different types of driver behaviours. For instance, researchers found 
the age of the driver to be negatively related to errors and violations (de Winter & Do-
dou, 2010; Martinussen, Møller, & Prato, 2014), while Chu, Wu, Atombo, Zhang and 
Özkan, (2019), in their study conducted in China, found that age was only negatively 
correlated with lapses. Gender was also  shown to affect driver behaviour. For instance, 
Stephens and Fitzharris (2016) found that male drivers exhibited more violations, agg-
ressive violations and errors compared to female drivers, whereas female drivers  
displayed more lapses compared to male drivers. Another essential demographic variab-
le that influences driver behaviour is the extent to which a driver has been exposed to 
traffic settings. Indeed, male drivers and drivers with higher exposure to traffic (i.e. hig-
her mileage or longer driving hours) tended to report more violations (de Winter & Do-
dou, 2010; Reason et al., 1990). On the other hand, female drivers and drivers with 
more driving hours reported higher frequencies of errors (de Winter & Dodou, 2010). 
Moreover, less experienced young drivers reported fewer positive driver behaviours 
(Guého, Granié, & Abric, 2014). Just as positive and aberrant pedestrian behaviours 
were negatively correlated, so too were positive driver behaviours and both errors and 
violations (Guého et al., 2014; Özkan & Lajunen, 2005). Additionally, self-reported  
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errors and violations were positively related to the number of accidents (Cordazzo, Sci-
alfa, Bubric, & Ross; 2014; de Winter & Dodou 2010), as was the case for pedestrian 
behaviours. In fact, after controlling for the demographic variables, violations continued 
to be a significant predictor of accident involvement in a study with Spanish drivers, 
indicating the predictive power of self-reported driver behaviours over and above the 
effects of culture and driving conditions (Gras et al., 2006).

Different studies have investigated driver behaviours in Turkey with different driver 
groups as well (e.g., Bener, Yildirim, Bolat, Özkan, & Lajunen, 2016; Öz, Özkan, & 
Lajunen, 2013; 2014; Öztürk & Özkan, 2018; Üzümcüoğlu, Özkan, Wu, & Zhang, 
2019; Yılmaz, Öz, & Özkan, 2019). Some of those studies focused on drivers at a speci-
fic age group. For instance, Öztürk and Özkan (2018) studied the relationships between 
self-reported driver behaviours and simulated driver behaviours among young drivers. 
It was found that speeding was positively related to violations. Üzümcüoğlu and Özkan 
(2019) reported that young male drivers in Turkey showed more positive driver behavi-
ours, higher mean speed and speeding deviations in a driving simulator compared to 
young female drivers. Moreover, Üzümcüoğlu et al. (2019) found that in Turkey, age 
and being male were positively associated with violations.

The Relationship between Pedestrian Behaviours and Driver Behaviours
Şimşekoğlu (2015) discussed that even though pedestrian behaviours and driver be-

haviours had similar phrasing, these behaviours should be considered as two different 
constructs. A few studies have examined the relationship between pedestrian and driver 
behaviours. For example, Granié et al. (2013) reported that pedestrians without a dri-
ving license engaged in more positive pedestrian behaviours. In another study, Şimşe-
koğlu (2015) investigated the relationship between pedestrian behaviours and driver 
behaviours with a sample of 289 road users, including 139 with a driving license. 
Among those with a driving license, pedestrian violations were positively correlated 
with both driver violations and driver errors/lapses. Another study, which was conduc-
ted in China (Xu, Liu, Qu, Ge, Sun, & Zhang, 2018), found that as pedestrians, non-dri-
vers show more transgression and aggressive behaviours than drivers. Unlike Xu et al. 
(2018a), however, Taubman-Ben-Ari and Shay (2012) found that individuals with a dri-
ving license reported more risky pedestrian behaviours, such as crossing at a red light. 
Moreover, it was found risky driver behaviours to be positively related to risky pedestri-
an behaviours. In other words, drivers with dangerous driving styles also showed more 
dangerous pedestrian behaviours.
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Considering the proportions of pedestrian and driver deaths due to road traffic inju-
ries (WHO, 2018), and the impact of pedestrian behaviours (Granié et al., 2013) and 
driver behaviours (de Winter & Dodou, 2010) on road safety, it is important to unders-
tand road users’ behaviours as a function of their role in the traffic context. Although 
studies have investigated the relationship between pedestrian and driver behaviours (i.e. 
Şimşekoğlu, 2015), to the authors’ best knowledge, the current study is the first to in-
vestigate the relationship between self-reported pedestrian behaviours and driver beha-
viours (including both positive pedestrian and driver behaviours) within the same group 
of road users who actively both walk and drive. It is believed that examining the pedest-
rian behaviours and driver behaviours of the same road users will contribute to an un-
derstanding of the behaviour styles of road users and provide the literature with a more 
compressive approach to road safety. In addition, the present study focuses specifically 
on young road users. As discussed earlier, young road users are one of the most vulne-
rable road user groups (WHO, 2018). Due to the fact that young drivers are considered 
to be a risk group for traffic safety, investigating the relationship between driver and 
pedestrian behaviours of this group will form the basis for more effective intervention 
programs in the future.

With respect to these, three objectives are examined in the present study. First, con-
sidering the factorial structure differences of the PBS across different countries mentio-
ned above, and insufficiency of well-established factor structure solutions for any 
Turkish sample, first, the factor structure of the pedestrian behaviour questionnaire for 
the present sample is explored. In light of the effects of age on the behaviours of road 
users, exploratory factor analysis was performed to obtain a relatively stable and robust 
factor structure with a young road users sample from Turkey. Based on the factor struc-
ture obtained, one of the main objectives of the current study is to examine pedestrian 
behaviours and driver behaviours in young male and female road users. While doing so, 
this study aimed to investigate gender differences in those two critical road user behavi-
ours. Following the second objective, the relationship between pedestrian and driver 
behaviours is investigated. With this aim, the present study has been the first one to in-
vestigate the association of both pedestrian and driver behaviours, including positive 
behaviours. Based on the mentioned aims of the study, the following hypotheses were 
formed and tested: 

H1: Males will exhibit higher frequencies of aggressive and ordinary violations as 
drivers and pedestrians compared to females.
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H2: Aberrant pedestrian behaviours will be positively associated with aberrant dri-
ver behaviours and negatively with positive driver behaviours. 

H3: Positive pedestrian behaviours will be positively associated with positive driver 
behaviours and negatively related to aberrant driver behaviours. 

METHOD

Participants
A total of 573 young road users, who both walk and drive regularly, participated in 

the current study. The mean age was 22.20 (SD = 1.77, Min. = 19, Max. = 28). 55.1% of 
the participants were male (N = 316), and 44.9% of the participants were female (N = 
257). Participants’ average daily walk was found to be 44.84 minutes (SD = 27.09) 
long, while their average lifetime kilometres driven was 17568.96 (SD = 33992.91).

Measures
Pedestrian Behaviour Scale. The Pedestrian Behaviour Scale (PBS) was used to 

measure pedestrian behaviours (Granié et al., 2013). The original scale included 20 
items. The original factors were transgression, lapses, aggressive behaviours, and positi-
ve behaviours. The PBS was found to be a reliable and valid measurement for the pe-
destrian behaviours across different ages and countries (Antić et al., 2016; Granié et al., 
2013). Nordfjærn and Şimşekoğlu (2013) adapted the scale into Turkish without the 
positive behaviours dimension on a 5-point Likert-type scale from 1 = Never to 5 = Very 
often. Ten items that represented pedestrian behaviours in Turkey were also included in 
the scale. The positive behaviours were translated into Turkish in the current study, and 
items representative of the original factor structure were used. In the  study of Granié et 
al. (2013), the Cronbach’s alpha internal consistency coefficients for the factors of the 
PBS were as follows: .89 for transgression, .83 for lapses, .70 for aggressive violations, 
and .53 for positive pedestrian behaviours.

Driver Behaviour Questionnaire. Driving behaviours were assessed using the Dri-
ver Behaviour Questionnaire (DBQ), which comprises 28 items on a 6-point Likert-type 
scale ranging from 0 = Never to 5 = Always. These items represented the four dimensi-
ons of driving behaviour, namely aggressive violations, ordinary violations, errors, and 
lapses (Lawton et al., 1997; Reason et al., 1990). The Turkish adaptation of the scale 
was conducted by Sümer, Lajunen, & Özkan (2002). de Winter and Dodou (2010) also 
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found that the DBQ is a reliable and valid measurement of driver behaviours and predi-
cted road traffic accidents. In the current study, aggressive violations were assessed via 
three items, ordinary violations via eight items, errors via eight items, and lapses via ei-
ght items. The Cronbach’s alpha reliabilities of the scale were found to be .77 for driver 
lapses, .80 for driver errors, .71 for aggressive driver violations and .83 for ordinary 
driver violations. 

Positive Driver Behaviours Scale. Özkan and Lajunen (2005) developed a Positive 
Driver Behaviours Scale (PDBS) that focuses on helpful and polite behaviours of dri-
vers towards other road users. The scale comprises 14 items on a 6-point Likert-type 
scale, all of which were used in the current study. The PDBS was found to be a reliable 
and valid measurement in different countries (Ersan et al., 2020; Özkan & Lajunen, 
2005; Shen, Qu, Ge, Sun, & Zhang, 2018). The Cronbach’s alpha for this scale was 
found to be .78.

Demographic Information Form. In the demographic information form, partici-
pants answered questions regarding their age, gender and driver- and pedestrian-related 
history, such as their degree of exposure to traffic settings.

Procedure
After getting ethical approval (Protocol No: 2017-SOS-082, Date: 05.05.2017) from 

the Applied Ethics Research Center of Middle East Technical University, the question-
naire was distributed via social media channels and was administered through Qualtrics, 
an online survey platform. Snowball sampling, which is a non-probability sampling 
method, was used to reach participants. A total of 740 participants opened the survey 
link. The participants with partial responses (N = 128) and with outlier scores (with 
z-scores over 3.5) on daily walk or lifetime kilometres (N = 39) were excluded from the 
further analysis. All participants completed the surveys, which took approximately fifte-
en minutes. The final data set included 573 participants.

Data Analysis
It was assumed that the combined items of Granié et al. (2013) and Nordfjærn and 

Şimşekoğlu (2013) might show some differences, so the factor structure of the PBS was 
first examined using exploratory factor analysis. While Tabachnick and Fidell (2013) 
recommend a cut-off point of .32 as a good rule of thumb to include items to the factors 
they are being loaded; in the current study a more conservative perspective was used 
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and .50 was determined as the cut-off point. Moreover, the preliminary analysis showed 
that skewness or kurtosis values   were acceptable in terms of the study variables. After  
four-factor structure and calculating mean values for the dimensions were decided, 
two-tailed parametric (Pearson’s r) correlations between all study variables were obtai-
ned. For testing the H1, ANCOVA analyses were conducted for pedestrian and driver 
behaviours. Approaching H2 and H3, hierarchical regression analyses were conducted 
to test how pedestrian behaviours related to driver behaviours after controlling for the 
effects of demographic variables. The VIF values for pedestrian behaviours were betwe-
en one and two, indicating that multicollinearity was not a problem. Statistical analysis 
was conducted using SPSS v24.

RESULTS

Exploratory Factor Analysis of the Pedestrian Behaviour Scale
To examine the factor structure of the Turkish version of the PBS, principal compo-

nent analysis with Promax rotation and Kaiser normalization was conducted. The Kai-
ser-Meyer-Olkin measure of sampling adequacy was found to be .88. Bartlett’s test of 
sphericity was also significant (df = 465, p < .001), indicating that the data was approp-
riate for factor analysis. The scree-plot results supported the original four-factor structu-
re. As a result, the analysis revealed a four-factor solution which explained 44.2% of the 
variance. The distribution of the items to the factors was similar to the original factor 
solutions. Based on this similarity in the content of the factors, it is preferred to be con-
sistent with the original factor structure, and the factor names were held constant. A total 
of nine items were removed because of cross-loadings or factor loadings below the .50 
cut off (See Table 1).
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The first factor, transgression, consisted of 11 items. The communality scores of the 
items ranged from .34 to .59. The Cronbach’s alpha reliability for transgression was 
found to be .87. The transgression factor reflects intentional violations of formal and 
informal rules as evidenced by ordinary violations or errors while walking. 

The second factor, lapses, consists of five items. The communality scores of the 
items ranged from .41 to .59. The Cronbach’s alpha reliability for lapses was found to 
be .78. Lapses refer to behaviours exhibited while walking that result from memory fai-
lures and not being careful. 

The third factor, aggressive violations, consists of three items. The communality 
scores of the items ranged from .45 to .62. The Cronbach’s alpha reliability for aggressi-
ve violations was found to be .67. The third factor corresponds to behaviours involving 
anger or aggressive behaviours. 

The fourth and final factor, positive behaviours, consists of three items. The commu-
nality scores of the items ranged from .38 to .49. The Cronbach’s alpha reliability for 
positive behaviours was found to be .56. Positive behaviours reflect pedestrians’ protec-
tive behaviours towards other pedestrians. 

Correlations
The correlations between the study variables were all analysed using bivariate corre-

lations (See Table 2.). Age was significantly positively correlated with both annual 
(r(513) = .12, p < .01), and lifetime kilometres (r(527) = .25, p < .001) driven, and posi-
tive behaviours while walking (r(571) = .11, p ≤ .010), but was significantly negatively 
correlated with daily walking time (r(564) = -.20, p < .001) and lapses while driving 
(r(571) = -.11, p < .01) and walking (r(571) = -.08, p < .05). A significant negative cor-
relation was also observed between daily walking time and lifetime kilometres driven 
(r(521) = -.13, p < .01), aggressive violations (r(564) = -.11, p < .05) and ordinary viola-
tions (r(564) = -.18, p < .001) while driving. Annual kilometres driven was significantly 
positively associated with lifetime kilometres driven (r(507) = .80, p < .001) and ordi-
nary violations while driving (r(513) = .12, p < .01). Similarly, lifetime kilometres dri-
ven was also significantly positively correlated with ordinary violations while driving 
(r(527) = .21, p < .001) and aggressive violations while driving (r(527) = .11, p < .01) 
and walking (r(527) = .11, p < .05). 
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Aberrant behaviours while driving (lapses, errors, and aggressive and ordinary viola-
tions) and walking (transgression, lapses and aggressive violations) were positively as-
sociated with each other. Positive behaviours while driving were significantly negatively 
correlated with errors while driving (r(571) = -.29, p < .001), aggressive violations whi-
le walking (r(571) = -.16, p < .001), and lapses while driving (r(571) = -.28, p < .001) 
and walking (r(571) = -.27, p < .001). Finally, positive behaviours while walking were 
significantly positively correlated with positive behaviours while driving (r(571) = .56, 
p < .001), and negatively related to lapses (r(571) = -.23, p < .001), errors (r(571) = -.24, 
p < .001), and aggressive (r(571) = -.09, p < .05) and ordinary (r(571) = -.17, p < .001) 
violations while driving, and lapses (r(571) = -.25, p < .001) and aggressive violations 
(r(571) = -.14, p < .001) while walking.
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Gender Differences among Pedestrian Behaviours and Driver Behaviours
To investigate gender differences in pedestrian behaviours and driver behaviours, 

eight ANCOVA analyses were conducted with age as a covariate (See Table 3.). For 
driver behaviours, male drivers showed more aggressive violations (ηp

2 = .02) and ordi-
nary violations (ηp

2 = .05) and fewer lapses (ηp
2 = .01) than female drivers. In terms of 

pedestrian behaviours, male pedestrians reported more transgressions (ηp
2 = .03) and 

aggressive violations (ηp
2 = .02) while walking than female pedestrians. Overall, the re-

sults fully support H1, as males showed more pedestrian transgressions, pedestrian agg-
ressive violations, driver aggressive violations, driver ordinary violations and fewer 
driver lapses than females. However, the effect sizes were rather small, except for that 
of driver ordinary violations, which had a medium effect size. No gender differences 
were found in driver errors and positive behaviours, and in pedestrian lapses and positi-
ve behaviours.

Table 3. Gender Difference between Variables in the Present Study

Variables
Female Male F(1, 570) p

M SD M SD
Driver Behaviours

Lapses 1.20 .60 1.08 .70 3.71 .054
Errors .90 .63 .95 .70 1.25 .264
Aggressive Violations 1.19 .89 1.51 1.04 12.85 .000
Ordinary Violations 1.00 .69 1.35 .78 28.96 .000
Positive Behaviours 3.12 .63 3.21 .68 1.95 .163

Pedestrian Behaviours
Transgression 2.65 .67 2.88 .69 16.19 .000
Lapses 1.99 .68 1.94 .65 .36 .546
Aggressive Violations 1.76 .70 1.99 .79 13.00 .000
Positive Behaviours 3.71 .64 3.74 .71 .22 .882

The Relationship between Pedestrian Behaviours and Driver Behaviours
In order to test the H2 and H3, five multiple hierarchical regression analyses were 

conducted to determine the ability of pedestrian behaviours to predict driver behaviours. 
Demographic variables (i.e. age, gender, and lifetime kilometres driven) were entered 
into the model in the first step to control the statistical effects. In the second step, all ty-
pes of pedestrian behaviours were entered into the model as independent variables. This 
analysis was repeated for driver behaviours as lapses, errors, aggressive violations, ordi-
nary violations, and positive driver behaviours separately (See Table 4.). Before the reg-
ression analysis, the mean differences between the same forms of pedestrian behaviours 
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and driver behaviours were tested by using paired-samples t-test. The differences betwe-
en the means of pedestrian and driver lapses (t(572) = -32.14, p < .001), transgression 
and driver errors (t(572) = -55.84, p < .001), transgression and driver ordinary violati-
ons (t(572) = -46.74, p < .001), pedestrian and driver aggressive violations (t(572) = 
-14.68, p < .001) and pedestrian and driver positive behaviours (t(572) = -21.14, p < 
.001) were all significant, indicating the same form of pedestrian and driver behaviours 
were not similar and did not create a limitation for the regression analyses.



Öztürk İ, Öz B

599Psikoloji Çalışmaları - Studies in Psychology Cilt/Volume: 41, Sayı/Issue: 2, 2021

T
ab

le
 4

. H
ie

ra
rc

hi
ca

l R
eg

re
ss

io
n 

A
na

ly
si

s o
n 

D
riv

er
 B

eh
av

io
ur

s

Va
ri

ab
le

s
D

ri
ve

r 
L

ap
se

s
D

ri
ve

r 
E

rr
or

s
D

ri
ve

r A
gg

re
ss

iv
e

V
io

la
tio

ns
D

ri
ve

r 
O

rd
in

ar
y

V
io

la
tio

ns
Po

si
tiv

e 
D

ri
ve

r
B

eh
av

io
ur

s

R2
F∆

β
p

R2
F∆

β
p

R2
F∆

β
p

R2
F∆

β
p

R2
F∆

β
p

1.
 S

te
p 

.0
2

2.
83

.0
4

.0
1

.8
5

.4
7

.0
3

4.
97

.0
0

.0
8

15
.6

6
.0

0
.0

1
1.

78
.1

5
A

ge
-.1

0
.0

2
-.0

6
.2

1
.0

3
.4

9
.0

1
.8

0
.0

4
.3

9
G

en
de

r*
.0

7
.1

4
-.0

4
.3

3
-.1

2
.0

1
-.2

0
.0

0
-.0

6
.1

7
Li

fe
tim

e 
ki

lo
m

et
re

s
.0

1
.7

5
.0

3
.5

1
.0

9
.0

5
.1

8
.0

0
.0

5
.2

8

2.
St

ep
:

.3
9

78
.3

9
.0

0
.4

0
85

.3
0

.0
0

.3
4

60
.9

0
.0

0
.3

8
63

.6
4

.0
0

.3
4

65
.7

8
.0

0
PT

.0
2

.5
9

.0
9

.0
2

.0
9

.0
2

.1
7

.0
0

.1
2

.0
0

PL
.4

4
.0

0
.4

2
.0

0
.0

4
.3

1
.1

9
.0

0
-.1

8
.0

0
PA

V
.2

5
.0

0
.2

5
.0

0
.5

1
.0

0
.3

5
.0

0
-.0

8
.0

4
PP

-.0
8

.0
3

-.0
9

.0
2

-.0
2

.5
2

-.0
7

.0
4

.4
9

.0
0

N
ot

e:
 *

G
en

de
r w

as
 d

um
m

y 
co

de
d 

as
 1

=M
al

e,
 2

=F
em

al
e.

 P
T:

 P
ed

es
tri

an
 tr

an
sg

re
ss

io
n,

 P
L:

 P
ed

es
tri

an
 la

ps
es

, P
AV

: P
ed

es
tri

an
 a

gg
re

ss
iv

e 
vi

ol
at

io
ns

, P
P:

 P
os

iti
ve

 p
ed

es
tri

an
 b

eh
av

io
ur

s
D

fs
 fo

r F
-te

st
s:

 1
. S

te
p 

= 
3,

 5
25

; 2
. S

te
p 

= 
7,

 5
21

 fo
r D

V
1-

5.



Investigating Young Male and Female Road Users’ Behaviour as Pedestrians and Drivers

600 Psikoloji Çalışmaları - Studies in Psychology Cilt/Volume: 41, Sayı/Issue: 2, 2021

For driver lapses, the model was significant (F(7, 521) = 46.72, p < .001). Pedestrian 
lapses (95% CI [.36, .52]) and pedestrian aggressive violations (95% CI [.15, .28]) were 
positively related to driver lapses, while age (95% CI [-.07, -.00]) and positive pedestri-
an behaviours (95% CI [-.14, -.01]) were negatively related to driver lapses. In other 
words, as pedestrian lapses and aggressive violations increased, driver lapses also incre-
ased, but as age and positive pedestrian behaviours increased, a decrease in driver lapses 
was observed.

For driver errors, the model was significant (F(7, 521) = 49.34, p < .001). Pedestrian 
transgressions (95% CI [.02, .16]), pedestrian lapses (95% CI [.35, .51]), and pedestrian 
aggressive violations (95% CI [.16, .29]) were positively related to driver errors, while 
positive pedestrian behaviours (95% CI [-.16, -.02]) were negatively related to driver 
errors. In other words, higher frequencies of driver errors were associated with more 
aberrant pedestrian behaviours and less positive pedestrian behaviours.

For driver aggressive violations, the model was significant (F(7, 521) = 37.90, p < 
.001). Lifetime kilometres driven (95% CI [.00, .00]), pedestrian transgressions (95% 
CI [.02, .24]) and pedestrian aggressive violations (95% CI [.57, .77]) were positively 
related to driver aggressive violations, while gender (95% CI [-.40, -.06]) was negati-
vely related to driver aggressive violations. Male drivers, drivers with higher lifetime 
kilometres and drivers with more pedestrian transgressions and aggressive violations 
showed more aggressive violations while driving.

For driver ordinary violations, the model was significant (F(7, 521) = 46.27, p < 
.001). Lifetime kilometres driven (95% CI [.00, .00]), pedestrian transgressions (95% 
CI [.10, .27]), pedestrian lapses (95% CI [.13, .31]), and pedestrian aggressive violati-
ons (95% CI [.28, .43]) were positively related to driver ordinary violations, while gen-
der (95% CI [-.43, -.17]) and positive pedestrian behaviours (95% CI [-.16, -.00]) were 
negatively related to driver ordinary violations. Thus, as lifetime kilometre and aberrant 
pedestrian behaviours increased, driver ordinary violations increased. Moreover, female 
drivers and drivers reporting more positive pedestrian behaviours showed less violati-
ons while driving.

For positive driver behaviours, the model was significant (F(7, 521) = 38.72, p < 
.001). Pedestrian transgression (95% CI [.04, .18]) and positive pedestrian behaviours 
(95% CI [.40, .54]) were positively related to positive driver behaviours, while pedestri-
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an lapses (95% CI [-.26, -.10]) and pedestrian aggressive violations (95% CI [-.14, 
-.00]) were negatively related to positive driver behaviours. In other words, drivers who 
showed more transgression and positive pedestrian behaviours also showed higher posi-
tive behaviours while driving, while those with more lapses and aggressive violations 
while walking also showed fewer positive behaviours while driving.

Overall, the results showed that pedestrian behaviours contribute significantly, at le-
ast 30%, to the models that predict driver behaviours after controlling for age, gender 
and lifetime kilometres driven. However, only partial support for H2 and H3 was obtai-
ned. For H2, higher frequencies of aberrant pedestrian behaviours were related to higher 
frequencies of aberrant driver behaviours, although pedestrian transgressions and pe-
destrian lapses did not emerge as significant predictors of driver lapses and driver agg-
ressive violations, respectively. Moreover, a higher frequency of pedestrian lapses and 
aggressive violations were negatively associated with positive driver behaviours. Howe-
ver, pedestrian transgressions were positively associated with positive driver behavi-
ours. For the H3, positive pedestrian behaviours were indeed positively associated with 
positive driver behaviours and negatively related to aberrant driver behaviours. Howe-
ver, contrary to expectations, positive pedestrian behaviours did not significantly predict 
driver aggressive violations. The standardised beta coefficients showed that pedestrian 
lapses were the strongest predictor for driver lapses and errors, pedestrian aggressive 
violations were the strongest predictor for the driver aggressive and ordinary violations, 
and positive pedestrian behaviours were the strongest predictor of positive driver beha-
viours.

DISCUSSION

As highlighted by WHO (2018), road traffic accidents are the leading cause of death 
among young road users. The aim of the present study was to investigate the relations-
hip between pedestrian behaviours and driver behaviours of young male and female 
road users. To do this, first, the factor structure of the PBS was tested for the first time in 
the literature in a sample from Turkey. The factorial structure replicated the original fac-
torial structure (Granié et al., 2013) by representing the four factors, namely; lapses, 
transgression, aggressive violations and positive behaviours. Contrary to the previous 
studies conducted in Turkey (Nordfjærn & Şimşekoğlu, 2013; Yıldırım, 2007), suppres-
sing and excluding item loadings below .50 resulted in better differentiation between the 
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dimensions of pedestrian behaviours and produced a more conservative and relatively 
shorter scale. Moreover, all subscales, except for positive pedestrian behaviours, also 
showed good internal reliability (Granié et al., 2013). In line with the previous findings 
(Antić et al., 2016; Granié et al., 2013), the transgression factor consisted of both viola-
tion and error items. Even though the PBS was found to differentiate errors and violati-
ons (Deb et al., 2017), the mentioned differentiation may not have the same logic in the 
error and violation differentiation of driver behaviours (de Winter & Dodou, 2010). For 
this reason, the combined use of violations and errors is also advised in Turkey. As men-
tioned by Granié et al. (2013), not following legal rules (violations) and rules of caution 
(errors) may be regarded as the same type of behaviour with similar consequences. 
They can also be differentiated from lapses, given the intentional nature of not following 
these formal or informal rules. Similar to the findings of McIlroy et al. (2019), positive 
behaviours showed relatively low internal consistency compared to other subscales.

The correlations showed that among young road users, age was positively associated 
with positive behaviours while walking, and negatively related to lapses while driving 
and walking. Furthermore, both pedestrian and driver lapses decreased with age, which 
is in line with previous research on pedestrian (Deb et al., 2017) and driver (Chu et al., 
2019) lapses. Moreover, drivers with higher lifetime kilometres reported more driver 
violations, which supports the previous findings (de Winter & Dodou, 2010; Reason et 
al., 1990). Additionally, in the current study, the daily duration of walking was not asso-
ciated with any type of pedestrian behaviour. This finding is contrary to that of Antić et 
al. (2016), who found that distance walked daily was positively associated with errors 
and positive behaviours. Similar to the findings of Guého et al. (2014) and Özkan and 
Lajunen (2005) for driver behaviours, in the current study, aberrant behaviours as a dri-
ver or a pedestrian were positively associated with each other, and negatively associated 
with positive behaviours while driving and walking, except for the correlations between 
aggressive violations-positive behaviours while driving and transgression-positive be-
haviours while walking.

As discussed in many studies, male and female road users show differences in both 
pedestrian behaviours (Antić et al., 2016; Granié et al., 2013) and driver behaviours (de 
Winter & Dodou, 2010; Stephens & Fitzharris, 2016). Such gender differences were 
also found in the present study as well. More specifically, in support of H1, male drivers 
showed more aggressive and ordinary violations, and fewer lapses than females, in kee-
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ping with previous findings (de Winter & Dodou, 2010; Stephens & Fitzharris, 2016). 
In terms of the pedestrian behaviours, males showed more transgressions and aggressi-
ve violations than females, a result which has also been documented in previous studies 
(Antić et al., 2016; Granié et al., 2013; Tom & Granié, 2011). Additionally, as Antić et 
al. (2016) found, pedestrian lapses and positive behaviours were not significantly diffe-
rent in males and females. It can be concluded that males violate traffic rules as either 
pedestrians or drivers more than females, and, as predicted, commit more violations 
than females.

Regarding the H2 and H3, the regression results showed that pedestrian behaviours 
are important predictors of driver behaviours and partially supported these hypotheses. 
Greater frequencies of aberrant pedestrian behaviours were associated with greater 
frequencies of aberrant driver behaviours. The only exceptions for this relation are pe-
destrian transgressions, which did not predict driver lapses, and pedestrian lapses, whi-
ch did not predict driver aggressive violations. Moreover, aberrant pedestrian behaviours 
were negatively associated with positive driver behaviours, except for pedestrian transg-
ressions, which was found to be positively associated with positive driver behaviours. 
On the other hand, positive pedestrian behaviours were positively related to positive 
driver behaviours and negatively related to all aspects of aberrant driver behaviours, 
except for aggressive violations. Moreover, among the dimensions of pedestrian behavi-
ours, aggressive violations, and positive pedestrian behaviours show a clear pattern. 
Specifically, pedestrian aggressive violations were positively associated with all aber-
rant driver behaviours and negatively associated with positive driver behaviours. In line 
with the previous findings of Taubman-Ben-Ari and Shay (2012) and Şimşekoğlu 
(2015), these results indicate that aberrant pedestrian behaviours and aberrant driver 
behaviours go hand in hand. Risky behaviours might reflect a general tendency that 
does not depend on whether the road user travels as a pedestrian or a driver. Positive 
behaviours also show the same pattern. In other words, road users who show positive 
pedestrian behaviours continue to show positive driver behaviours as well.

These results are especially important in that they shed light on the relationship 
between the pedestrian behaviours and driver behaviours of the same group of road 
users. Overall, individuals reported showing similar risky or positive behaviours as pe-
destrians and as drivers. Another important finding that needs further attention is the 
positive relationship between pedestrian transgressions and both positive driver behavi-
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ours and aberrant driver behaviours, except for lapses. These results might be discussed 
with respect to the item content of the pedestrian transgression statements. Even though 
items like “I cross outside the pedestrian crossing even if there is one less than 50 me-
ters away.” and “I cross outside the pedestrian crossing because there are too few cros-
sings.” represent similar patterns of pedestrian behaviour, the motivation behind them 
might be different. For instance, the latter item might be interpreted as improper cros-
sing behaviour, that might be the result of a lack of infrastructure. This might indicate 
that a certain group of pedestrians makes  these violations because of infrastructure 
problems, so this group might also be showing positive driver behaviours.

In light of the results of the present study, it should be stressed that the road users are 
consistently displaying positive or aberrant behaviours regardless of whether they are 
drivers or pedestrians. That is, if a road user displays a positive or aberrant behaviour in 
a specific road user role (e.g., as drivers), that same road user will show the same pattern 
of behaviour in the other road user role as well (e.g., as pedestrians). Although there are 
similarities between aberrant pedestrian and driver behaviours, it should also be noted 
that the consequences of these behaviours are different. Aggressive violations while 
walking are the strongest predictor of violations while driving. As a vulnerable road 
user, the adverse consequences of aggressive violations while walking can be different 
than the consequences while driving. However, as discussed by Deb et al. (2017) and de 
Winter and Dodou (2010), violations while driving and walking were associated with 
self-reported accident involvement. Aggressive behaviours while walking were associa-
ted with increased severity of injuries. Therefore, considering both pedestrian and driver 
violations is essential while planning road safety interventions. 

Countermeasure programs that target aberrant driver behaviours should also focus 
on pedestrian behaviours. Özkan and Lajunen (2011) stated that the traffic system is a 
dynamic and complex system requiring continuous interaction with different road users 
and different agents who are active all the time. Cloutier et al. (2017) highlighted the 
importance of interactions between pedestrians and drivers while crossing roads. For a 
safer traffic environment, it is important to understand interactions within the system 
and intervene behaviours of road users accordingly. Countermeasure programs that aim 
to change the behaviours of different road user groups might be more effective than the 
ones that focus on just one group. For example, rather than implementing education 
programs for drivers’ rule violations, education programs focusing on various road 
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users’ rule violations may result in more successful behavioural change. These findings 
may also be used to educate children.  Teaching children safe behaviours that are the 
characteristics of different road users may help them in their present and future road 
user roles. The findings of the current study, even though not experimental, suggest that 
teaching child safe pedestrian behaviours could help them to be safe drivers in the futu-
re. These dynamic programs might also provide a better understanding of the relations-
hip between pedestrian behaviours and driver behaviours. 

As discussed by Solmazer et al. (2020), problematic pedestrian behaviours could 
show differences among countries. However, for Turkey, it was stated that all different 
forms of aberrant pedestrian behaviours should be taken into account while conducting 
evaluation and monitoring and developing intervention programs (Solmazer et al., 
2020). Similarly, the results of the present study also showed aberrant pedestrian beha-
viours were positively associated with aberrant driver behaviours. It can be claimed that 
traffic authorities should take a holistic approach for road safety considering the diffe-
rent roles of road users. Moreover, rehabilitation activities should consider these consis-
tencies of aberrant road user behaviours. One of the other important implications of the 
present findings is for the policymakers. In Turkey, 2019 was announced as the Pedest-
rian Priority Year in which the various media campaigns and policies were implemen-
ted. The results of the current study demonstrated that pedestrian behaviours and driver 
behaviours go hand in hand. It can be claimed that adopting a more comprehensive poli-
cy might be more effective. Given that violating pedestrians are also violating drivers, 
putting a group of road users as a priority group for road safety may not be as effective 
as expected in the long run. Even though prioritising pedestrians in traffic requires the 
design and implementation of certain rules for a safe traffic system, violating road users 
may still continue to violate the rules either as pedestrians or drivers. Future counterme-
asures should also consider these consistent behaviours. In other words, based on the 
findings of the current study, countermeasures such as education programs or advertise-
ments may be more effective if the focus is on behaviours of road users while driving, 
walking or cycling. For instance, public training may take place by highlighting the dif-
ferent forms of violations of both pedestrians and drivers. Enforcement can also be app-
lied for aberrant behaviours (e.g. passing a red light while walking or driving) of all 
road user groups.

Different factors such as individual values or demographic variables (Solmazer et 
al., 2020), traffic safety and risk perception (Dinh, Vũ, McIlroy, Plant, & Stanton, 
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2020a) and fatalistic beliefs (Dinh, Vu, McIlroy, Plant, & Stanton, 2020b) could be affe-
cting the pedestrian behaviours. Similar to pedestrian behaviours, demographic variab-
les such as age, gender, and exposure (de Winter & Dodou, 2010), risk perception 
(Ulleberg & Rundmo, 2003) and fatalistic beliefs (Şimşekoğlu et al., 2013) also associ-
ated with driver behaviours. From this point of view, the present study presents some 
correlational relations between pedestrian behaviours and driver behaviours. The results 
could be interpreted as showing a similar pattern of behaviours of road users regardless 
of being a driver or a passenger. These antecedent factors could be playing an important 
role in the behaviours of road users. The findings of the current study are the first in this 
bilateral relationship. In this context, future studies investigating the effects of antece-
dent factors will result in more comprehensive findings for road safety.

One of the other important implications of the present study is the positive effects of 
positive behaviours while driving or walking. The results showed that positive behavi-
ours while driving and walking were positively associated with each other and negati-
vely associated with aberrant behaviours. As discussed by Özkan and Lajunen (2005), 
positive behaviours can be evaluated as secondary tasks and are exhibited in certain si-
tuations. In addition to focusing on the aberrant behaviours, more research on the positi-
ve pedestrian and driver behaviours is needed. It is possible that if road safety campaigns 
and public policies that focus on decreasing the frequencies of aberrant driver behavi-
ours, also focus on increasing positive behaviours, the effects on safety may be stronger. 
With respect to the results of the current study, the authors believe that investigating the 
behaviours of road users in different roles can provide more comprehensive and detailed 
information on road safety.

Some crucial points should be specified before concluding. First of all, the present 
study was conducted using self-report measures with online data collection. Despite the 
advantages of online data collection, Lefever, Dal and Matthiasdottir (2007) highlighted 
the potential technical and reliability problems such as lack of willingness and problems 
with internet services. Even though a few studies (e.g., Deb et al., 2017; de Winter & 
Dodou, 2010) have shown significant associations between self-reported behaviours 
and accident involvement, and self-report measures have been found to relate to real 
behaviours and outcomes in traffic (Bener & Crundall, 2008; Taubman-Ben-Ari, Ehe-
renfreund-Hager, & Prato, 2016), common methods variance, publication bias, social 
desirability and validity problems are all concerns associated with the use of self-report 
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measures (af Wåhlberg, Barraclough, & Freeman, 2015; af Wåhlberg, Dorn, & Kline, 
2011). As such, participants’ responses may not reflect their true pedestrian and driver 
behaviours. However, as found by Papadimitriou, Lasarre and Yannis (2016), self-re-
ported pedestrian crossing behaviours were similar to observed pedestrian behaviours. 
Using both self-reported and observed behavioural data might be helpful to overcome 
this limitation. As a critical remark, it is also possible to mention the scaling differences 
of the DBQ and the PBS being used in the present study. The DBQ is evaluated in a 
6-point Likert scale whereas the PBS is based on a 5-point Likert scale. Although the 
participants were well-informed about the details of scaling in the instructions of the 
questionnaires, and the mentioned scale difference is a very small one which is not con-
sidered as enough to affect the results in the present study; comparing two different qu-
estionnaires with differences in the scaling should be considered in order to prevent any 
ambiguity about the evaluation of the results. In studies to follow, this issue should be 
considered, and methods should be constructed accordingly. Future studies might be 
conducted using simulators or observations. The second issue is related to the partici-
pant group involved in the present study. As the study focuses on the behaviours of 
young road users, the implication of the results could be only generalised to the young 
road users. Future studies should investigate the same associations with other road user 
groups from different ages. 

The present study was non-experimental, therefore the predictor-outcome relations-
hip was constructed on a theoretical basis. The relationship between driver behaviour 
and pedestrian behaviour was investigated by considering pedestrian behaviour as a pre-
dictor variable of the driver behaviours. It is well known that people might have a va-
riety of road user roles in the traffic system, with each role being learned and practised 
at different times of life. For instance, road users become part of the traffic system as 
individual drivers after a certain age and by meeting certain conditions. However, befo-
re this age, they take  the roles of being pedestrians and/or passengers in the traffic sys-
tem. In this process, they have the chance of observing, learning and influencing the 
traffic system based on the roles they take. Supporting this argument, Scott-Parker, Wat-
son, King, and Hyde (2014) highlighted the importance of behaviours of family and 
friends over young novice drivers. The researchers indicated that risky friends were as-
sociated with risky behaviours of young drivers. Moreover, on-the-road behaviours of 
daughters were affected negatively from the risky behaviours of mothers, and on-the-
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road behaviours of sons were also negatively affected by the risky behaviours of fathers. 
Scott-Parker, Watson, King and Hyde (2015) also reported that risky young drivers tend 
to imitate the risky behaviours of parents. In addition to being influenced by different 
factors and other road users in the traffic system, people may also be influenced by their 
own different roles in that system as well. Especially people’s previously learned roles 
could be related to the next coming ones. Although the present study is constructed ba-
sed on this understanding and studied pedestrian and driver behaviour relationship in a 
young road user group, in order to understand traffic settings as a whole and in more 
detail, more studies with different road user groups are needed. In the future research, 
using longitudinal design would be beneficial to understand the influence of different 
factors on road user behaviours of young road users in different roles as well as the inte-
raction between their roles and different internal and external factors. 

In conclusion, the results of the current work provide a different point of view regar-
ding young road users’ pedestrian behaviours and driver behaviours. Both pedestrian 
behaviours (Deb et al., 2017; Granié et al., 2013) and driver behaviours (Cordazzo et al., 
2014; de Winter & Dodou, 2010) are important for the safety of road users. For the first 
time in the literature, the relationship between pedestrian and driver behaviours, toget-
her with both aberrant and positive behaviours was investigated using the same road 
user group. The results showed that pedestrian behaviours and driver behaviours are re-
lated to each other. Aberrant behaviours while driving and walking are positively related 
to each other, and positive pedestrian and driver behaviours are mostly negatively rela-
ted to aberrant pedestrian and driver behaviours. Moreover, male road users showed 
more pedestrian transgressions, pedestrian aggressive violations, driver aggressive vio-
lations, driver ordinary violations and fewer driver lapses compared to female road 
users. Overall, aberrant and positive pedestrian and driver behaviours were highly con-
sistent and pedestrian behaviours significantly related to driver behaviours. 
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APPENDIX A. 

Turkish Translation of Pedestrian Behaviour Scale Items

Transgression
Item 13. 50 metreden daha yakında bir yaya geçidi olduğu halde, yaya geçidinin ol-

madığı bir yerden karşıdan karşıya geçerim.
Item 21. Bazen en yakın yaya geçidi çok uzakta ise karşıdan karşıya yaya geçidinin 

olmadığı bir yerden geçerim.
Item 25. Etrafta karşıdan karşıya yaya geçidini kullanmadan geçen birçok kişi varsa 

onları takip ederim.
Item 12. Trafik ışığı yayalara kırmızı yandığı halde karşıdan karşıya geçerim.
Item 24. Daha emniyetli olmalarına rağmen kullanımları zor olduğu için çoğunlukla 

üstgeçitlerden geçmem.
Item 11. Birçok kişi öyle yaptığı için karşıdan karşıya emniyetsiz yerlerden geçerim.
Item 23. Çoğunlukla karşıdan karşıya yaya geçidinin olmadığı yerlerden geçerim 

çünkü yeteri sayıda yaya geçidi yoktur.
Item 6. Bazen trafikte bir boşluk olduğunu görünce bu fırsatı değerlendirip hemen 

karşıdan karşıya geçmeye çalışırım.
Item 2. Karşıdan karşıya geçmem için yakında daha emniyetli yerler olsa da park 

etmiş araçların arasından geçerim.
Item 28. Eğer karşıdan karşıya kırmızı ışıkta geçen birçok kişi var ise, ben de onlarla 

birlikte geçerim.
Item 10. Bazen kaldırımda yürümek yerine yolda yürürüm.
*Item 14. Karşıdan karşıya geçmek için yürümeye başlarım ama karşıdan gelen 

araçlardan kaçmak için koşmak zorunda kalırım.

Lapses
Item 9. Karşıdan karşıya geçerken telefonla konuşuyorsam yolu kontrol etmeyi unu-

turum.
Item 5. Bazen başka bir şey düşündüğüm için yolu kontrol etmeyi unuturum.
Item 7. Bazen acelem olduğu için yolu kontrol etmeden koşarak geçerim.
Item 1. Bazen karşıdan karşıya geçerken yanımdakilerle konuştuğum için yola dik-

katli bir şekilde bakmayı unuturum.
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*Item 18. Bazen birkaç sokağı ve kavşağı trafiğe dikkat etmeden geçtiğimi fark ede-
rim.

Item 29. Bazen alkollü olduğum zamanlarda karşıdan karşıya yolu dikkatli bir şekil-
de kontrol etmeden geçerim.

*Item 30. Alkol aldığım zamanlarda, yaya geçitlerini daha az kullanırım.
*Item 3. Bazen karşıdan karşıya emniyetli bir şekilde geçebileceğimi düşünürüm 

ama karşıdan gelen aracın düşündüğümden daha hızlı geldiğini fark ederim.

Aggressive Violations 
Item 20. Bir yol kullanıcısına (yaya, sürücü vs.) kızar ve ona el-kol hareketi yapa-

rım.
Item 17. Bazen bir sürücüyü rahatsız etmek için yolu çok yavaş geçerim.
Item 19. Bir yol kullanıcısına (yaya, sürücü vs.) kızar ve ona hakaret ederim.
*Item 16. Yolda gelen araçlar olsa bile karşıdan karşıya geçerim çünkü benim için 

duracaklarını düşünürüm.
*Item 26. Bana doğru gelen arabalar olsa bile trafik ışığı sarıya döndüğünde karşı-

dan karşıya geçmeye başlarım.
*Item 8. Trafik olsa da olmasa da karşıdan karşıya geçerim çünkü trafikteki araçlar 

benim için durmalıdırlar.

Positive Behaviours
Item 22. Diğer yayalarla birlikte yürüdüğümde, karşıdan gelenleri rahatsız etmemek 

için dar kaldırımlarda tek sıra halinde yürürüm.
Item 4. Karşıdan gelen yayaları rahatsız etmemek için kaldırımın sağından yürürüm.
Item 27. Karşılaştığım yayalara yol vermek için dururum.
*Item 15. Yol hakkı bende olsa bile, arkasından gelen başka araç yoksa, bir aracın 

benden önce geçmesine izin veririm.
*Item 31. Karanlıkta yürürken yansıtıcı kıyafetler kullanarak diğerlerinin beni daha 

rahat görmesini sağlarım.

Note. * Items removed due to cross-loading or loading on to single factor with a cut-
off below .50. Factor loadings <.50 are suppressed.


