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ABSTRACT 

 

 

LEARNER DRIVER FOLLOW-UP STUDY: ATTITUDE CHANGE AND 

DRIVER BEHAVIOR 

 

 

 

Bi­er, Duygu ¥zlem 

M.S., Department of Psychology 

Supervisor: Assoc. Prof. Dr. T¿rker ¥zkan 

 

August 2015, 122 pages 

 

Novice drivers are overrepresented in accidents especially at the beginning of solo 

driving. Learning process is important in driving because pre-attitudes and 

behaviors could determine the later driver behaviors. Therefore, driver education 

and training become irrefutably critical for safe driving. The first aim of the 

current study is investigating the attitude change of learner drivers through driver 

education and training by taking attitude measurements both before the beginning 

of education and after they complete driving practices. Second aim is 

investigating the attitude effect on driver behaviors which are observed during 

driving practices. 150 learner drivers (92 male, 58 female) whose mean age was 

25.26 participated in the study voluntarily. Turkish version of Manchester Driver 

Attitude Scale (Lajunen, & ¥zkan, 2004) was used to measure driving-specific 

attitudes and Traffic Safety Climate Scale (¥zkan, & Lajunen, unpublished(a); 



v 

Gehler, Hagemaister, & ¥zkan, 2014) was used to measure attitudes toward traffic 

climate. Then, driver behaviors were measured by Driver Behavior Questionnaire 

with positive driver behaviors (¥zkan, & Lajunen, 2005) to see self-reported 

driver behaviors during driving practices. Results showed that, risky-oriented 

attitudes of learner drivers increased over the learning period but safety-oriented 

attitudes and traffic climate attitudes did not change after driver education. Pre 

and post attitudes differed in predicting driving behaviors but risky-oriented 

attitudes seem the most powerful predictor of different driver behaviors which are 

observed during driving practices. The results, contributions and limitations of the 

study were discussed along with the suggestions for the future research. 

 

Keywords: learner drivers, driver education and practice, driving-specific 

attitudes, traffic climate attitudes, driver behaviors  
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¥Z 

 

 

S¦R¦C¦ ADAYLARI TAKĶP ¢ALIķMASI: TUTUM DEĴĶķĶMĶ VE S¦R¦C¦ 

DAVRANIķLARI 

 

 

 

 

Bi­er, Duygu ¥zlem 

Y¿ksek Lisans, Psikoloji Bºl¿m¿ 

Tez Yºneticisi: Do­. Dr. T¿rker ¥zkan 

 

Aĵustos 2015, 122 sayfa 

 

 

 

Acemi s¿r¿c¿ler ºzellikle tek baĸlarēna ara­ kullanmaya baĸladēklarē dºnemin 

baĸēnda trafik kazalarēna en ­ok karēĸan gruplardan biridir. S¿r¿c¿l¿kte ºĵrenme 

dºnemi bu dºnemdeki tutum ve davranēĸlarēn gelecek s¿r¿c¿ davranēĸlarēndaki 

belirleyici etkisi sebebi ile ­ok ºnemlidir. Bu nedenle s¿r¿c¿ eĵitimi g¿venli bir 

s¿r¿ĸ ve trafik i­in yadsēnamayacak ĸekilde kritiktir. Bu ­alēĸmanēn ilk amacē 

s¿r¿c¿ adaylarē eĵitime baĸlamadan hemen ºnce ve en son aĸama olan direksiyon 

­alēĸmalarēnē bitirir bitirmez tutum ºl­¿m¿ alarak eĵitim boyunca oluĸan tutum 

deĵiĸimini bir takip ­alēĸmasē ile incelemektir. Ķkinci olarak ise, tutum deĵiĸiminin 
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yanē sēra tutumlarēn direksiyon eĵitimlerinde ortaya ­ēkan s¿r¿c¿ davranēĸlarēna 

etkisini gºrmektir. Bu sebeple yaĸ ortalamalarē 25.26 olan 150 s¿r¿c¿ adayē (92 

erkek, 58 kadēn) ­alēĸmaya gºn¿ll¿ olarak katēlmēĸtēr. Manchester S¿r¿c¿ Tutum 

¥l­eĵiô nin T¿rk­e versiyonu (Lajunen, & ¥zkan, 2004) s¿r¿c¿ adaylarēnēn s¿r¿ĸ 

ile ilgili tutumlarēnē ºl­mek i­in, Trafik Ķklimi ¥l­eĵi (¥zkan, & Lajunen, 

yayēmlanmamēĸ makale(a); Gehlert, Hagemaister, & ¥zkan, 2014) ise trafik 

iklimine karĸē olan tutumlarēnē ºl­mek i­in kullanēlmēĸtēr. Son olarak, s¿r¿c¿ 

davranēĸlarēnē inceleyebilmek i­in S¿r¿c¿ Davranēĸlarē Anketiônin olumlu s¿r¿c¿ 

davranēĸlarēnē i­eren versiyonu (¥zkan, & Lajunen, 2005) kullanēlmēĸtēr. Sonu­lar, 

s¿r¿c¿ adaylarēnēn risk odaklē tutumlarēnēn s¿r¿c¿ eĵitimi boyunca arttēĵēnē fakat 

g¿venlik odaklē ve trafik iklimi ile ilgili olan tutumlarēnēn aynē kaldēĵēnē 

gºstermiĸtir. Eĵitimden ºnceki ve sonraki tutumlar s¿r¿c¿ davranēĸlarē olan 

hatalarē, ihlalleri ve olumlu s¿r¿c¿ davranēĸlarēnē yordama konusunda farklē 

sonu­lar verse de riskli tutumlar direksiyon eĵitimlerinde ortaya ­ēkan farklē 

s¿r¿c¿ davranēĸlarē i­in en g¿­l¿ yordayēcē olarak gºz¿kmektedir. ¢alēĸmanēn 

sonu­larē, katkēlarē ve olasē kēsētlayēcē faktºrler, gelecek ­alēĸmalar i­in ºneriler ile 

birlikte tartēĸēlmēĸtēr. 

 

Anahtar kelimeler: s¿r¿c¿ adaylarē, s¿r¿c¿ eĵitimi, s¿r¿ĸ tutumlarē, trafik iklimi 

tutumlarē, s¿r¿c¿ davranēĸlarē  
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CHAPTER I  

 

 

INTRODUCTION  

 

 

1.1. General Introduction  

Deaths and injuries that are resulted from traffic accidents are ongoing serious 

health challenges in the worldwide (Helman, Kinnear, McKennaa, Allsop & 

Horswill, 2013). Every year nearly 1.24 million people die around the world 

because of traffic accidents and 20 to 50 million people are exposed to nonfatal 

injuries that are resulted from road traffic accidents (WHO, 2013).  During the 

past 30-35 years, road safety has been improved especially in motorized countries 

but, road safety records do not please any of them and persistence of some road 

safety problems cannot be handled (Elvik, 2008).  

1.1.1. An Accident 

An accident as an outcome is resulted from contribution of human factor (i.e., 

road user), environment factor which includes vehicles and possible interaction of 

these two factors (¥zkan, 2006). Drivers always interact with environment and 

vehicle because driving is not an isolated task (Oppenheim & Shinar, 2011) 

Therefore, an accident can be defined as independent or combined outcome of 

behavioral, vehicle and road environment related factors (¥zkan & Lajunen, 

2011). Human factor is the dominant factor as compared to environment and 

vehicle although they are easier to be controlled (Oppenheim & Shinar, 2011). 

The largest role in traffic safety belongs the human factor or road users because 

changes of driver behavior are the keys of traffic safety (Evans, 2004).). The first 

investigation of causes of accidents was conducted in 1970ôs in Indiana 
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University for the U.S. National Highway Traffic Safety Administration (Shinar, 

2007). Over 2000 police-reported accidents were investigated in terms of human 

failures, vehicle failures and environmental problems and it was found out that 

road users were responsible for 57% of traffic accidents, while environmental 

factors and vehicles were responsible for 3% and 2%, respectively (Treat et al., 

1979). Road user was the sole or contributing reason in 94% of the accidents. At 

the same times, Sabey and Staughton (1975) conducted very similar study in 

England and despite the country and vehicle differences, results of the study 

showed that, road user were responsible for 65% of the accidents, environment 

was %2 and vehicles were %2 (Shinar 2007). Also, Sabey and Staughton (1975) 

identified sole or contributing effect of road user to accidents as %95 (Shinar, 

2007). This may means that most of the driver behaviors contribute to an accident 

(Shinar, 2007) and understanding psychological mechanisms that underlying 

driver behavior is very important to assess human contribution to road traffic 

accidents (Lawton, Parker, Manstead & Stradling, 1997). Therefore human factor 

should be analyzed deeply to provide road safety. Human factor, in different 

saying behavioral factor, can be investigated in two different components namely 

driver behaviors/styles and driver performances/skills (Elander, West, & French, 

1993).  

Driver performance could be described as driverôs knowledge, skill and perceptual 

and cognitive abilities (Evans, 2004). Higher level skills which are related to 

driving such as judgement of speed, speed adaptation, visual performance, 

judgement of spacing or overtaking cannot be learned as quickly as elementary 

control skills such as start, stop or propel the car (Evans, 2004). Lack of skills 

may lead to higher accident rates but higher levels of driving skills do not lower 

the accident risk (Evans, 2004). For example, in the study of Katila, Keskinen and 

Hatakka (1996), skid training was offered to drivers with anticipating and 

maneuvering exercises and results showed that these kind of skill developing 

exercises may lead to underestimation of the risk due to increase in self-

confidence (Katila, Keskinen & Hatakka, 1996). Driving practice provides 
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learning opportunity to teens but they demonstrate driving skill deficits during the 

first several months of solo driving (Durbin et al., 2014). In this study, learner 

drivers who are at the beginning of their driver education is the target group so, it 

is hard to investigate the driving skills for them. Instead of the driver skills, driver 

behaviors are believed to give more specific and pure results.  

1.1.2. Driver Behaviors/Styles: Errors, Violations and Positive Driver 

Behaviors 

In a simple meaning driver behavior refers to what driver usually does (Evans, 

2004). According to Reason et al. (1990), there are two categories of aberrant 

driving behavior which are errors and violations (Reason, Manstead, Stradling, 

Baxter & Campbell, 1990). Errors are defined as óthe failure of planned actions to 

achieve their intended consequencesô while violations are described as ódeliberate 

deviations from those practices believed necessary to maintain the safe operation 

of potentially hazardous system (Reason et al., 1990). Although most of the 

attention is paid on errors and violations due to their likely contributions to road 

accidents, there are also slips and lapses. Slips are defined as externalized actions 

which are not as planned and lapses are more likely to memory failures (Reason et 

al., 1990). Running on the red light or speeding could be the example of violation, 

braking too abruptly could be identified as error, and missing the motorway exist 

could be described as lapse (Martinussen, Mßller & Prato, 2014). 

In the traffic safety literature, Driver Behavior Questionnaire (DBQ) is probably 

the most used self-report instrument due to its ability to predict accident 

involvement (W¬hlberg & Dorn, 2012). There are some divergent opinions about 

accident prediction of DBQ (Winter & Dodou, 2010) for example, positive 

correlation between errors and self-reported accidents were reported in the studies 

of Freeman et al. (2009) and S¿mer (2003). A negative correlation between lapses 

and accidents were reported by Stephens and Groeger (2009). In the study of 

¥zkan and Lajunen (2005) a correlation was found between ordinary violations 

and accidents, but Davey et al. reported insignificant correlations for highway 
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violations and accidents (Davey, Wishart, Freeman, & Watson, 2007). Not the 

errors but the violations were found to be predictors of accidents in the study of 

Stradling et al. (Stradling, Parker, Lajunen, Meadows, & Xie, 1998) while 

DeLucia et al. stated that not the violations but the errors are predictors of 

accidents (DeLucia, Bleckley, Meyer, & Bush, 2003).  

Self-reported aberrant behaviors could be understood robustly by DBQ (Winter & 

Dodou, 2010). However, first aim of developing DBQ is not to establish 

connection between aberrant driver behavior and accident liability but to 

classified driver behaviors as errors, violations and slips and lapses (Reason et al., 

1990). Five classes of aberrant driver behavior which are namely slips, lapses, 

mistakes, unintended violations and deliberate violations were selected in the first 

study of 50-item DBQ and three main categories were suggested as slips and 

lapses, mistakes and deliberate violations (Reason et al., 1990). DBQ with 27-

item was extended by Lawton et al. via adding items on violation scale and split it 

as ordinary and aggressive violations (Lawton, Parker, Manstead & Stradling, 

1997). However, even the 27-item DBQ was found to be too long and it was 

thought that long DBQ could lead increase in refusal rates of participants to the 

studies, or participants may leave out the questions partly or entirely or they may 

give biased or random answers (Martinussen, Lajunen, Mßller, ¥zkan, 2013). 

Therefore, Martinussen et al. tested the fit of the 2 short versions of DBQ which 

are 9 and 12-item. Then, 9-item DBQ showed better fit so; they shortened DBQ 

into 9 items while 3 factor, which are errors, lapses and violations remain 

(Martinussen, Lajunen, Mßller, ¥zkan, 2013). 

Actually, all of the items of DBQ were designed to describe bad behaviors 

(Reason et al., 1990) and label of aberrant is valid for both errors and violations 

and extending traffic safety may require focusing on these negative behaviors (¥z, 

2011). However, there are some behaviors in everday driving that cannot be 

classified as errors or violations (¥zkan & Lajunen, 2005). These behaviors intent 

to take care other road users or help and be polite to them and traffic 

environments without safety concerns (¥zkan & Lajunen, 2005). To be able to 
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identify these kinds of behaviors ¥zkan and Lajunen developed Positive Driver 

Behavior Scale in 2005. Analyses were administered on 38 items and 13 items 

were found to be in positive driver behavior factor with violations and errors 

(¥zkan & Lajunen, 2005). 

Later studies maintained in investigating the factor structures of DBQ (Lajunen, 

Parker & Summala, 2004; Lajunen & ¥zkan, 2004; ¥zkan, Lajunen, 

Chliaoutakis, Parker & Summala, 2006; ¥zkan, Lajunen & Summala, 2006; 

Warner, ¥zkan, Lajunen & Tzamalouka, 2011; Gu®ho, Grani®  & Abric, 2014) In 

Finland and Netherlands DBQ was found to be four-factor structure with 

aggressive violations, ordinary violations, errors and lapses and it was also in 

congruent with British data (Lajunen, Parker & Summala, 2004). In the 

comparison of Finland, Great Britain, Greece, Iran, Netherlands and Turkey three-

factor structure was found to be satisfactory which are ordinary violations, errors 

and aggressive violations (¥zkan, Lajunen, Chliaoutakis, Parker & Summala, 

2006). Another study measured time-across stability of different factor structures 

of DBQ and it was seen that most stable one was two-factor structure with errors 

and violations (¥zkan, Lajunen & Summala, 2006). Two-factor structure with 

errors and violations was suggested to be more suitable for Finland, Sweden, 

Greece and Turkey by Warner, ¥zkan, Lajunen and Tzamalouka (2011). In 

France, six-factor solution was confirmed with inattention errors, ordinary 

violations, positive behaviors, aggressive violations, dangerous errors and in 

experience errors (Gu®ho, Grani® & Abric, 2014). In Turkey, errors, ordinary 

violations, lapses and aggressive violations were composed four-factor solution 

(Lajunen & ¥zkan, 2004). 

There are a lot of aberrant driving behavior studies in the literature but learner 

driver behaviors were not investigated deeply in their learning process at all. 

Beside the driver behaviors and skills, attitudes of driver are also important in 

risky driving and accident involvement, so attitudes should be focused with 

behaviors and skills for deeper understanding of human contributions to road 

safety. 
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1.1.3. Driver Attitudes  

Although there are some ambiguities, attitudes are considered as a personôs degree 

of favorableness or unfavorableness toward a psychological object (Ajzen & 

Fishbein, 2000). Driver education and training are designed to teach the future 

driver knowledge, attitudes and skills which are necessary to road safety because 

especially acquisition of vehicle control skills and the attitudinal changes govern 

the desired driving style (Shinar, 2007). The importance of attitudes comes from 

their basis on driversô tendencies to traffic violations and by this way prediction of 

accident involvement (Shinar, 2007).  

The Theory of Planned Behavior (TBP) is proposed by Ajzen to explain behavior 

in a social context (Shinar, 2007). According to the TBP, people have full control 

on their behaviors and intentions help behaviors to be tracked (Ajzen, 1991). 

Intentions are assumed to be indicators of peopleôs willingness to perform a 

behavior and they capture the motivational factors (Ajzen, 1991). Cognitive 

representation of readiness to perform a behavior is reflected by intentions and the 

stronger the intention, the more likely to perform the behavior (Ajzen, 1991). 

Attitudes, subjective norms and perceived behavioral control determine the 

intentions in TPB and in this context, subjective norms are defined as perceived 

social pressure to perform or not to perform a behavior and perceived behavioral 

control is perception of people about ease or difficulty of engaging any behavior 

(Conner et al., 2007). Behavior-specific attitudes instead of general attitudes are 

better at predicting actual behavior (Ajzen, & Fishbein, 2000) and driver attitudes 

could be interested in two main areas which are driving-specific attitudes and 

traffic climate attitudes. 

1.1.3.1. Driving-specific Attitudes 

The relationship between driving related attitudes like violations, speeding, 

careless driving, drinking and driving and behaviors were analyzed in some 

studies (Iversen, 2004; Ulleberg & Rundmo, 2003; Chen, 2009; Tronsmoen, 

2010). Iversen suggested that there is a lack of study in traffic psychology about 
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safety attitudes, risky behaviors and predicting future behaviors from reported 

attitudes (Iversen, 2004). He measured attitudes toward violations and speeding, 

careless driving of others and drinking and driving. Risky driving was asked in 

terms of, violations of traffic rules and speeding, reckless driving, not using seat 

belts, cautious and watchful driving, drinking and driving, attentiveness towards 

children and driving below speed limits. Also, participants were asked to report 

involvement in collisions with only material damage as driver, passenger or 

pedestrian. Same questionnaires were repeated after a year and results showed that 

attitudes toward violations and speeding were the strongest predictor of behaviors. 

Moreover, attitudes toward careless driving of others and drinking and driving had 

a relationship with risky driving (Iversen, 2004). The critical point is that, 

reported positive attitudes toward rule violations and speeding at the first 

questionnaire, resulted with more risky driving at the second survey (Iversen, 

2004). The average age was 45.5 in Iversenôs study but Ulleberg and Rundmo 

conducted their study with people whose average age was 18.5. Ulleberg and 

Rundmo measured attitudes in three classifications which are traffic flow vs. rule 

obedience, speeding and fun riding (Ulleberg & Rundmo, 2003). Furthermore, 

behavior was measured in terms of speeding, rule violations and self-

assertiveness. Actually, they also measured personality traitsô effect on driver 

behaviors and according to the results; attitudes had the only direct effect on risky 

driving behavior (Ulleberg & Rundmo, 2003). Although attitudes and behaviors 

were measured simultaneously, which was criticized by Ulleberg and Rundmo, 

more positive attitudes toward traffic safety resulted with less risky driving 

behaviors (Ulleberg & Rundmo, 2003). Another direct association between 

attitudes toward safety and risky driving behaviors was found by Chen whose 

study was conducted with same safety attitude and behavioral scales with 

Ulleberg and Rundmo (2003) in motorcyclists (Chen, 2009). Tronsmoen (2010) 

measured attitudes in the same way with Iversen (2004) and behavior was 

measured as violations, mistakes, inattention errors and inexperience errors 

(Tronsmoen, 2010). In accordance with other studies, self-reported attitudes 
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toward driving were significantly associated with risky behaviors (Tronsmoen, 

2010). In addition, people whose age ranged between 12 and 16 who have risky 

attitudes during pre-driving period are found to be engaged in risky behaviors in 

the future (Mann & Lansdown, 2009) and it should be noted that young drivers 

evaluate traffic rules more negatively than older drivers and this attitude 

contributes more commission of violations (Yagil, 1998). 

1.1.3.1.1. Driving -specific Attitudes and Accident Risk 

Despite there are a lot of studies which focus on driver attitudes and behaviors, 

the relationship between attitudes and accidents is uncertain (Assum, 1997). The 

possible contribution of age, gender and annual mileage should be taken into 

account for the relationship between attitudes and accident risk (Assum, 1997). 

The 56 items which were related with general attitudes toward traffic safety, 

speed, drinking and driving, other road users, responsibility, and characteristics of 

the driver was measured and after two years attitudes, accidents and number of 

kilometers driven were asked to same drivers in Assumôs study. Results indicated 

that, age and annual mileage are more important than attitudes in accident risk. On 

the contrary, Iversen and Rundmo stated that attitudes are the most important 

predictors of behaviors even if age, gender and years holding a license were taken 

into equation and they criticized Assumôs study in terms of psychometric qualities 

of attitude measurement instruments (Iversen & Rundmo, 2004).  

All of these studies are focused on attitudes toward driving and traffic rules and 

these specific attitudes could be better at predicting behaviors. However, these 

attitudes may not be enough to be able to understand all parts of the driversô 

perspective to all traffic system. Although there are wide range of studies about 

specific attitudes which are related to traffic rules and some behaviors, the number 

of studies about general traffic attitudes is really low. Therefore, driversô way of 

understanding and evaluating the whole traffic system must be investigated. 

Examining the traffic climate attitudes could be useful path for this aim.  
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1.1.3.2. General Attitudes: Traffic  Climate Attitudes 

Driving is a complex process which is affected by contextual and environmental 

stimuli found both inside and the outside of the vehicle (Hennessy, 2011). Driver 

could be the central component of driving but, individual factors are expressed 

within a social exchange among drivers and other road users so, it is more than a 

mechanical operation (Hennessy, 2011). As a result of exposure and interaction 

with each other, drivers share formal rules which are applied by traffic polices, 

informal rules, values and norms in traffic (¥zkan & Lajunen, 2011). Norms, 

values and mostly informal and formal rules are the center of traffic culture 

mechanism (¥zkan & Lajunen, 2011). Description of traffic culture could be the 

sum of all factors that affect skills, attitude and behavior of drivers as well as 

equipment (Leviªkangas, 1998). Empirical measurement of traffic culture is hard 

because it overlaps with traffic climate (¥zkan & Lajunen, 2011) and traffic 

climate could be defined as road usersô attitudes and perceptions of the traffic of 

the context (¥zkan & Lajunen, 2011). Studying concepts like traffic culture and 

traffic climate is an alternative approach for road safety (Gehlert, Hagemeister, & 

¥zkan, 2014). Adaptation to the environment is facilitated via attitudes by 

organizing and interpreting new information or expressing central values and 

beliefs and in this sense, traffic safety climate could be treated as attitudes which 

help people to interpret traffic situations and/or interaction with other road users 

(Gehlert, Hagemeister, & ¥zkan, 2014). Traffic climate as attitudes is measured 

by Traffic Climate Scale (TCS) which was developed and tested by ¥zkan and 

Lajunen in the Turkish sample (unpublished(a)). In the first study with non-

professional drivers, factors were separated as functionality, external-affective 

demands, internality, uncontrollability and competitiveness (¥zkan & Lajunen, 

unpublished(a)). By applying scaling, it was found that these five factors are along 

with three components namely functionality, externality, and internality. In the 

second study there were bus and truck drivers with amateur drivers and results 

indicated that factors were functionality, externality, internality and 

competitiveness (¥zkan & Lajunen, unpublished(a)). Also, number of total 
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accidents and passive accidents were predicted by functionality and internality 

negatively (¥zkan & Lajunen, unpublished(a)). In the third study, driver 

behaviors were taken into account and it was found that aggressive violations are 

negatively associated with internality, ordinary violations were predicted 

negatively by internality and errors were predicted positively by functionality and 

externality and negatively with internality (¥zkan & Lajunen, unpublished(b)). 

Relatively low level of explained variance of factors on driver behaviors should 

be noted which are 6% for aggressive violations, 12% for ordinary violations and 

%10 for errors (¥zkan & Lajunen, unpublished(b)). TCS was also used in German 

sample which was formed by different road user groups like pedestrians, cyclists 

and car drivers and results indicated that three-factor structure was suitable with 

external-affective demands, internality and functionality (Gehlert, Hagemeister, & 

¥zkan, 2014). External-affective demands described as emotional engagement 

required by road users when participating in traffic, internality was the part of 

successfully participation in traffic by focusing on road usersô skills and abilities, 

lastly, functionality means, requirements of functional traffic system (Gehlert, 

Hagemeister, & ¥zkan, 2014). Red light running was measured as a driver 

behavior and number of accidents and/or near accidents were asked to 

participants. As a result, only a weak correlation was detected between traffic 

safety climate and accidents/near accidents. Road users who evaluate traffic more 

internality, found red light running less acceptable and they were unlikely to run 

in red light. Also, more functionality decreased red light running for all of the 

road users. However, more externality increased red light running for car drivers 

and decreased for pedestrians and relation could not found for cyclists (Gehlert, 

Hagemeister, & ¥zkan, 2014). 

Exploring traffic climate attitudes with driving specific attitudes is believed to be 

better way for road safety literature than examining only one of them because 

becoming a driver is a process and attitudes are liable to change trough time and 

across being member of different road user groups over time. 
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1.1.3.3. Attitude Change: Pre-driving and Driving Periods  

It is seen that attitudes has an important role in traffic safety literature. It is 

claimed that appropriate behavior could appear only if the attitudes could be 

changed (Lonero & Clinton, 2009). Mann and Lansdown (2009) tested the 

relationship between pre-driving attitudes, intentions and future driving behaviors. 

Information gathering was done in three different times because future driver was 

wanted to be measured. As an intervention, awareness campaign was used and 

results showed significant attitude change over 3-time sampling which means in 

6-month period (Mann & Lansdown, 2009). Intentions to speed in the future, 

attitudes toward driving violations like speeding, not wearing seat belts and drink-

driving decreased over the six months by an awareness campaign which was a 

DVD covered topics such as passenger behavior, importance of seat belt, drink-

driving, using mobile phones, driving under influence of drugs and the 

consequences of car accidents (Mann & Lansdown, 2009). Having knowledge 

about future behaviors are related to pre-driving intentions and attitudes are 

important because interventions could be developed for pre-drivers to prevent 

them behave aberrantly (Mann, & Lansdown, 2009). 

All in all, driver behaviors and attitudes seem very important for road safety in the 

literature. Some road users endanger road safety more than others or they could be 

more vulnerable to dangers in traffic system. Analyzing risk of accident 

involvement of certain groups of drivers is often the main interest of traffic safety 

research (Massie, Campbell, & Williams, 1995). Studies about driver behaviors 

and attitudes point young and novice drivers in most of them because of their 

vulnerability and threatening characteristics. 

1.2. Young and Novice Drivers 

Although some improvements have been reached in road safety problems lately, 

some of them seem more permanent than others. Higher accident involvement of 

young drivers is one of these problems (Elvik, 2010).  Not only the accident rate 

but also the injury rate of young drivers is high (Elvik, 2010). A lot of reasons 
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could be listed for these higher rates but generally it can be said that being young 

ages brings the inexperience because nowadays people want to receive their 

driving license as soon as they are legally permitted (Shinar, 2007). Young drivers 

especially the novice ones are the most overrepresented group in the traffic 

accidents (Goldstein, 1972) due to immaturity and high risk taking behaviors and 

inexperience which leads inadequate driving skills (Shinar, 2007). Factors could 

be summed in two different captions which are inexperience related factors and 

immaturity. 

1.2.1. Inexperience Related Factors 

Most of the novice drivers are young and they get their driving licenses in their 

late teens (Derry, 1999). New drivers, especially young ones, involve in accidents 

highly (Mayhew & Simpson, 2002). Driving is a complex task which requires 

psychomotor, perceptual, and cognitive skills to be integrated (Williams & 

Ferguson, 2002) and novice drivers could learn vehicle control skills quickly but, 

they need more time to be able to have higher order cognitive skills in driving 

(Derry, 1999). Cognitive resources are consumed by a lot of new things for the 

novice driver which must be handled but with time most of these tasks become 

automated and requirements of cognitive resources decrease (Gregersen & 

Bjurulf, 1996). 

Experience related factors play stronger role in the accident risk over the first 

years of driving (McKnight and McKnight, 2003). Also, from at least 17 years of 

age, experience has greater importance than age (Gregersen & Bjurulf, 1996).  

Accident involvement of 140000 British, Columbia and Canada drivers was 

analyzed by Cooper et al. (1995).  Accident times were separated as first, second 

and third year of licensure and novice drivers who were under 35 showed 

significantly more accidents in their first year when compared second and the 

third year (Cooper, Pinili, & Chen, 1995). Reasons of younger and inexperienced 

driversô accidents could be listed as lack of visual search prior to left turns, not 

watching the car ahead, driving too fast for conditions and failure to adjust to wet 
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roads (McKnight and McKnight, 2003). Moreover, males are overrepresented 

accidents because of speed that unsafe for conditions, fatigue and alcohol while 

female are represented in inadequate search before left turns and before crossing 

intersections (McKnight and McKnight, 2003). 

Driverôs situation awareness for a dangerous configuration in the road is hazard 

perception (Underwood, Crundall, & Chapman, 2011) and it is one of the most 

critical skills for the accident problem of novice drivers (Derry, 1999). Inadequate 

information processing skills could be related with poor hazard perception for 

novice drivers, for example, it was found that novice drivers are less active in 

their visual search and they focused less critical items (Underwood, Chapman, 

Bowden, & Crundall, 2002). Experienced and older drivers are more sensitive 

towards the hazards on the road than young-inexperienced drivers because they do 

not have enough feedback from the environment with similar situations 

(Borowsky, Shinar, & Oron-Gilad, 2010). In addition, although potential hazards 

continuously exist in the traffic environment, young-inexperience drivers stop 

searching and rely on prominent events (Borowsky, Shinar, & Oron-Gilad, 2010). 

Due to ineffective hazard detection skills, young drivers could underestimate the 

risk perception which refers to subjective experience of risk in potential traffic 

hazards (Derry, 1999). Perceiving low level of risk in potential hazards would 

likely be resulted with less cautious responds (Derry, 1999). Underestimating the 

risk could be arisen from poor estimating of the novice driversô own ability 

(Gregersen & Bjurulf, 1996), which means drivers overestimate their driving 

skills (Derry, 1999). Young drivers are liable to regard themselves more skillful 

than experienced drivers (Gregersen, 1996). Drivers receive performance 

feedbacks mostly from other drivers because driving is a public activity (Roy & 

Liersch, 2013). Actually all drivers but especially young ones think that other 

drivers evaluate them as less skillful than their actual skill level because ógood 

driverô refers different meanings for different drivers (Roy & Liersch, 2013). 

Moreover, young male drivers consider themselves as more skilled than other 
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young and old drivers while old drivers consider themselves as equally skilled to 

other drivers but more skillful than young drivers (Matthews & Moran, 1986).  

Lack of experience (Gregersen & Bjurulf, 1996), inefficient hazard detection 

(Derry, 1999) underestimation of risk (Gregersen & Bjurulf, 1996) and 

overestimation of skills (Gregersen, 1996), are some of the contributors which 

increase the likelihood of accident involvement for young drivers because risky 

driving behaviors arise with them. Risk taking behaviors of young novice drivers 

may be resulted from combination of their inexperience and relatively low levels 

of driving skills (Derry, 1999). Results of the study that was conducted in New 

Zealand indicated that, adolescents in year 12 of school (approximately age 16) 

were riskier than year 10 of school (approximately 14 age) in experience of being 

passenger of drinking driver, back seat belt wearing, knowledge about driving risk 

and reckless driving and in addition males found to be riskier than females (Harr®, 

Brandt, & Dawe, 2000). Therefore, junior high-school years are suggested for the 

application of prevention from risky driving (Harr®, Brandt, & Dawe, 2000). 

1.2.2. Lack of maturity  

Accident rates could vary in terms of maturity and experience which is defined by 

the amount of driving so; age is the critical point that affects the accident rate 

(McKnight and McKnight, 2003). 

It is suggested that risk taking behaviors in adolescence is normative, biologically 

driven and partially inevitable (Steinberg, 2008). Between childhood and 

adolescence socio-emotional system changes and it leads increase in reward-

seeking especially from the peers so risk-taking behaviors occur during this time 

(Steinberg, 2008). However, between adolescence and adulthood, cognitive 

control systems changes and self-regulation capacity increases, by this way risk-

taking declines (Steinberg, 2008). Reward-seeking and self-regulation 

competence continues until middle of the twenties so risky and reckless behaviors 

of mid-adolescences are heightened during this time (Steinberg, 2008). Risk 

taking can be modulated even there is heightened arousal in the socio-emotional 
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system after cognitive control system matures (Steinberg, 2007). Sensation 

seeking and impulsivity have an important role in adolescence (Romer, 2010). 

According to Zuckerman, sensation seeking refers to a trait defined by the seeking 

of varied, novel, complex, and intense sensations and experiences and the 

willingness to take physical, social, legal, and financial risks for the sake of such 

experiences (Jonah, Thiessen, & Au-Yeung, 2001). In the review of Jonah, results 

showed positive correlation between sensation seeking and risky driving 

behaviors (Jonah, 1997). Moreover, college students who have higher sensation 

seeking scores found to be higher in speeds, they report low levels of seat belt 

wearing, they drink frequently, drive after drinking, perceive low risk for impaired 

driving, and perceive that they could drink more beer before being impaired 

(Jonah, Thiessen, & Au-Yeung, 2001). 

In addition to age, experience, and skills, lifestyles contribute to young driversô 

accident involvement (Gregersen, 1996). The general idea in lifestyle and driver 

behavior is that, the way drivers live, their interests, personal styles, morals and 

ideologies affect accident risk as much as perceptions and thoughts about traffic 

and driving (Chliaoutakis, Darviri, & Demakakos, 1999). Lifestyle is based on the 

young driversô interests, leisure time activities and their relationship to driving 

behaviors (Mßller, 2004). Lifestyle related with alcohol consumption is associated 

to high accident risk while religious life style related with low level of accident 

risk (Chliaoutakis, Darviri, & Demakakos, 1999). Also going theatre, listening 

jazz, classic and rock music, reading literature and watching social movies have 

association with low risk of accidents and lack of destination meaning destination 

which else from school, workplace or amusement place, has association with high 

risk of accidents  (Chliaoutakis, Darviri, & Demakakos, 1999).   

Teenagers must attend to school, they develop night-time social life, and often 

work at evenings or early mornings and these situations lead sleep deprivations 

for them. (Groeger, 2006). Lack of sleep affects young and inexperienced drivers 

more than the experienced ones because it includes decrease in information 
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process, sustained attention, and motor control, and increase in reaction times 

(Groeger, 2006). 

Driver behaviors, skills and attitudes are needed to be developed in a safe manner 

for the beneficence of all the drivers. To be able to make young and novice drivers 

future safe drivers some guidance is necessary. This guidance is provided by 

licensing which includes driver education and training and it is counted as a 

countermeasure for reducing number of fatalities, serious injuries or material 

damages (Keskinen & Hernetkoski, 2011).  

1.3. Driver Education and Training 

The basic ability of driving is necessary to be able to drive and avoid accidents 

and knowledge, skill development and experience help this ability to develop 

(Shope, 2006). Rules of the road and the way how a vehicle works should be 

known by all new drivers and these knowledge is gained by driver education, 

training or behind the wheel learning (Shope, 2006). Furthermore, young novice 

drivers must learn some basic skills like, lane keeping and speed control and 

competence in these skills could be achieved through practice which takes place 

in driver education (Shope, 2006). Even if these knowledge and skills are gained, 

necessity of experience is inevitable for satisfying driving ability (Shope, 2006). 

Needed skills and capabilities are taught to novice drivers by parents, another 

licensed adult or professional instructors before they get their driving licenses 

(Mayhew & Simpson, 2002). 

Driver education can be described as preparation of drivers who have intention to 

drive independently (Groeger, 2011). Making novice driver safer is the focus area 

of the driver education but its effectiveness is not proven with empirical findings 

because formal driver education is time limited and it emphasizes teaching key 

skills and capabilities instead of acquisition of situations that risky for young 

drivers (Mayhew & Simpson, 2002). The success of formal driver education in 

reducing collision risk has been subject to studies but they reveal very little 

positive findings (Mayhew, Simpson, Williams, & Ferguson, 1998). Also, 
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teaching key skills may not help safer drivers for example, Gregersen found that 

training for slippery roads lead overestimation of skills in young drivers although 

they do not make any difference in real skill levels (1996). Another skid training 

for slippery conditions which includes identification of causes lead to loss of 

control over vehicle, way of avoidance from these situations, and awareness of 

possible dangers involved in those conditions initiated that perceived risk increase 

after training, as compared to before the training (Rosenbloom, Shahar, Elharar, & 

Danino, 2008). However, intentions of speed choice, and thrill-seeking, and skill 

level perceptions become less safe after education (Helman, Kinnear, McKenna, 

Allsop, & Horswill, 2013). 

Having a driver license as soon as possible is motivation of young drivers so they 

are not motivated for safety and teaching safe driving could be beyond reach of a 

driver instructor (Williams & Ferguson, 2004). Also, it is suggested that not the 

safe driving but the driving is taught, overconfidence is alerted by education and 

lifestyle problem of young drivers is not taken into account (Mayhew & Simpson, 

2002).  

Both of the quality and quantity of driver education are thought to be increase 

when professional driving instructors are coordinated with lay instructors but, 

providing materials to lay instructor, advising them about supervision of driving 

practice, giving general tips about driving safety especially for teenagers and 

emphasizing the importance of following the rules of licensing system are 

expected to driving education (Williams & Ferguson, 2004).  However, there is 

not much evidence that classroom or individual education increase the driving 

knowledge and attitudes toward driving (Groeger, 2011).   

There are empirical evidences for effect of driver education and training on road 

safety via overestimation of skills, perceived risk and intentions even if they are 

partially contradictory. However, there is little knowledge about attitude and 

behavior changes throughout pre-solo-driving phase and pre-driving period is 

very fruitful to develop interventions for later driving safety (Helman, Kinnear, 
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McKenna, Allsop, & Horswill, 2013) so learner drivers should be focused to see 

the changes in driver attitudes and their effects on driver behavior throughout 

driver education process.   

Driver education and training systems could show differences between countries. 

Graduate Driving Licensing System (GDL) is used most of the countries like New 

Zealand, United States, Canada and Australia (Gulliver, Begg, Brookland, 

Ameratunga, & Langley, 2013). GDL is designed for allowing beginner drivers 

having driving experience under low risk conditions by addressing inexperience 

and immaturity problems of them (Hedlund, Shults, & Compton, 2003). Delaying 

access to a full or unrestricted license until driving experience has been gained is 

the way of GDL for addressing young and novice driver problem (Ferguson, 

2003). Protective environment for the novice drivers is provide by lengthening the 

learning process with some restrictions and multi-stage construction of GDL 

attempts to safety of novice drivers (Vanlaar et al., 2009). GDL includes three 

parts which are learnerôs permit, provisional license and full license which means 

candidates should get through different license stages until they got their full 

licenses (Hedlund, Shults, & Compton, 2003). In the learner phase, candidates are 

only allowed to drive a car while supervised by a fully licensed driver after they 

passed vision and knowledge tests (Hedlund, Shults, & Compton, 2003). Also, 

even if there is a supervision of fully licensed driver, candidates are not allowed to 

drive a car before passing the learner license theory (Begg, Sullman, & 

Samaranayaka, 2012). Learner stage which lasts at least six-month is found to 

decline fatal accidents of 16 and 17-year-old drivers (Ehsani, Bingham, & Shope, 

2013). In the provisional phase, candidates can drive the car unsupervised but 

some restrictions such as night driving, number and type of the passengers 

(Hedlund, Shults, & Compton, 2003). Night time restriction intends to reduce 

driving under low illumination, drink-driving and fatigue while passenger 

restriction aims to decrease the number of crashes which are resulted from 

influence of peers (McKnight, & Peck, 2003). Also, with the passenger restriction, 

a possible accident does not harm a lot of people (McKnight, & Peck, 2003). 
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Furthermore, when all of these stages are completed, the age of the learner drivers 

raise (McKnight, & Peck, 2003). All in all, long learning period, nighttime 

restriction and passenger restriction helps to reduction of accident rate (Williams, 

2007). 

The main difference between GDL and Turkish driver education system is that, 

unlike GDL, driver education and training system in Turkey gives permit to driver 

alone to newly licensed drivers after they complete their education. Therefore, it 

can be said that Turkish driver education system gives shorter time to learner 

drivers to be able to drive alone than GDL. New drivers might be pleased from 

this situation but it could be dangerous for all of the road users. Also, another 

difference should be kept in mind that, teenagers can start their driving education 

when they turn into 16 or 17 in some countries where GDL is used but Turkish 

teenagers must be 18-year old to be able to apply to a driving course. Therefore, 

in the literature, learners are candidates of full license who passed theoretical part 

of education and are allowed drive a car under supervision. In this study, concept 

of ólearner driverô is used for candidates who are having driver education 

theoretically and practically to be able to get a driver license. The difference is 

that, learners in this study become drivers immediately after learner stage. They 

do not have limitations like in the provisional stage in the GDL system. To 

provide better understanding of Turkish driver education and training system it 

will be explained in detailed below. 

1.3.1. Driver Education and Training System in Turkey 

Laws of the driver education system in Turkey were published in Official Journal 

which number is 28661 in 2013. The lowest legal age of getting a driver license is 

17 in Turkey (for type A2 and H) and not only the legal age but also the process is 

different than most of the countries. First of all, candidates need register 

themselves to a driver license course. Before registration, they should go to a 

healthcare center and take a report that identifies their general health conditions 

which involves their blood type and especially the health condition of their eyes. 
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There are 8 different types of driver license in Turkey which are A1 for 

motorbike, A2 for motorcycle, B for automobile, minibus, and small truck, C for 

truck, D for tow truck, E for motorbus, F for tire wheel tractor, G for heavy 

construction equipment, and H for physically disabled people. Type H is divided 

as motorcycle and automobile. At the basic level all of them have similar 

education periods. Differences show up when candidates wants to change their 

driver license types but in this thesis all of the participants are learner drivers who 

register driving license course for the first time. 

After registration is accomplished, driver candidates take 3 different classes, 

Traffic and Environment, Technical Issues of Vehicle, and First-aid. These 

theoretical classes last for 16, 6, and 8 hours respectively. According to the laws, 

driver candidates can take maximum 6 hours per day for these classes. It means, at 

least 5 working days are needed to be able to finish theoretical lessons. All of the 

candidates are responsible for attending classes. If they do not attend at least %20 

of the lesson, they dismissed from course. Lessons last almost 2 weeks and after 

that candidates take a pilot written exam in their courses. Courses do not have to 

give pilot written exam and results do not affect anything for the candidates. 

Then, Ministry of Education gives the real written exam at the same time all over 

Turkey. Written exam gives an hour to candidates to answer 50 questions. Twenty 

one of the questions are from Traffic and Environment, 16 questions from 

Technical Issues of Vehicle and 13 questions from First-aid. Candidates have 2 

points for each true answer. Results of the written exam are announced between 7 

or 10 days. Candidates whose scores below the 70 over 100 fail and they wait for 

the following written exam, meanwhile they take lessons again with other group if 

they want or just study by themselves. If the candidates fail 5 written exams they 

start all over and have to register again to the course. They cannot have wheel 

practice until they pass the written exam.  

Candidates who pass the written exam, determines their wheel practice times with 

an authorized person from the course. Driving practice aims making learner 

drivers gain skills like being able to do preparation for driving, having necessary 
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knowledge, skills and habits to drive a car, being able to obey traffic signs, drive 

the car safely under different road and environmental conditions and using the car 

economical (Driver Education and New Drivers, 2002). Type A1 and A2 should 

practice at least 10 hours and this practice time is 12 for type B, 24 for C and E, 

30 for D, 10 for F,  10 for H(motorcycle), 12 for H(automobile) in traffic flow. 

Also, A1, A2, B, F and H types should practice at least 2 hours at nights and this 

duration is 4 hours for type C, D, and E. Daily practice time for each candidate is 

an hour. The important thing is that, candidates are not allowed to having practice 

in road open to traffic with their cars even if they have an adult person with them 

who has driving license. At the time that arranged by Ministry of Education, 

generally after a mount from the written exam, driving exam is done.  Candidates 

drive the car one by one and commission that consists by 2 teachers evaluates 

candidates driving skills in terms of their observation forms. There are 3 different 

observation forms. One of them for type A1, one of them for type A2, and the last 

one for type B, C, D, E, F and H. Also, an inspectorate of schools is retained for 

observing the exam area by Ministry of Education stands in the critical points for 

example the place where driver candidates are asked for going backward. Driving 

courses should arrange their schedule according to the number of candidates and 

the number of their vehicles, because only 14 driver candidates could take driving 

exam in the same car in a day and Ministry of Education retains 2 teachers for 14 

candidates. Moreover, 2 inspectorates of schools are retained for 4 driving 

courses. In the evening of driving exam day, results are announced as pass or fail. 

Driving course prepares files for successful candidates and asks for an 

appointment from Security General Directorate. Finally, candidates go Security 

General Directorate with their files and take their full driving license (see figure 

1). 

Turkish driver education system is being revised and practical part is going to 

change in January 2016 with candidate driver system (Official Journal 29329, 

2015). This system states that, drivers who apply to driver license for the first time 

and drivers whose licenses were cancelled for some reasons would be the 
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candidate driver for two years. However, during these two years, if they violate 

traffic lights for three times, drive the car under influence of alcohol or drugs, 

have 100 points due to traffic punishments, violate the turning rules, do not give 

way to pedestrians on zebra crossing or students in front of the schools for three 

times and do not use protective tools like helmets or seat belts for three times their 

license will be cancelled and they will have to registered driving license course 

again. Although there is a change in practical part of the education process there is 

no any difference in theoretical part. By this change a stage would add to full 

driving license process and Turkish driver education and training system will be 

more likely to GDL. However, there is no distinctive law for experience level so, 

a driver candidate could be a full driver without driving car in two years. 
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Figure 1. Driver Education System in Turkey 
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1.4. Learner Drivers Literature  

It is seen that learner drivers and learner stage itself have critical importance. This 

critical role is interested in different ways. Generally, learner driversô literature 

focuses on comparing learner drivers with restricted license drivers or experienced 

drivers, differences between female and male learners and behaviors after 

complete learner stage. There are both pre-posttest designs and simultaneous 

measurements. 

For example, Gregersen studied with learner drivers for their overestimations to 

explain their accident involvement (1996). When different learner groups trained 

for slippery roads with different strategies, as skilled (making learners as skilled 

as possible in handling the car in critical situations) and as insight (making driver 

aware that their skills could be limited and unpredictable in critical situations), 

even if their actual level skill does not change, skill group learners see themselves 

more experienced and overestimate their skill levels (Gregersen, 1996). In the 

experience investigation of learner drivers, study demonstrated that, learner 

drivers do not get enough experience until near to the end of the learner stage due 

to lack of time pressure and they generally accrue very little experience for 

hazardous situation and night time driving (Harrison, 2004). Both feelings and 

emotions take part in risk appraisal and when skin responses used to measure 

learner, novice and experienced driversô psycho-physiological responses toward 

driving hazards, experienced drivers produce skin response to developing hazards 

twice as novice drivers and three times than learner drivers (Kinnear, Kelly, 

Stradling, & Thomson, 2013).  Moreover, experience of less than 1000 miles 

make novice drivers more likely to learner drivers in physiological hazard 

responses but after 1000 miles, responds become similar to experienced drivers 

(Kinnear, Kelly, Stradling, & Thomson, 2013).   

Female and male learners show differences in both learning process and exams. 

Female learners spend more time in theoretical part of the education by studying 

for the written test and they use education book more than male learners (Nyberg 
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& Gregersen, 2007). Exam results of females are higher than males, female 

perform lay-instructed driving in daylight, on dry roads and dry weather while 

males perform under slippery roads, and males do not make skill practice more 

than females (Nyberg & Gregersen, 2007). All of the young novice drivers from 

learner and provisional stages who are ready to take advantages of risky driving 

but female young novice drivers report more harm to themselves and to other road 

users, in contrast male report more tangible cost like monetary fine (Scott-Parker, 

Watson, King, & Hyde, 2012). Furthermore, young learner drivers find using 

hands-free mobile phones when driving to be safer and they think their family 

members or friends support their usage of hands-free phone in the car but young 

male learners have significantly higher perceived behavioral control on phone 

usage than young female learners (Zhou, Wu, Rau, & Zhang, 2009). 

 Learner drivers aged 16 to 17 are immediate-uptake novice drivers and 18 to 19 

are delayed-uptake novice drivers (Scott-Parker, Watson, King, & Hyde, 2013). 

Delayed-uptake drivers have longer learner duration, report more unsupervised 

driving and more avoidance of police in learner phase (Scott-Parker, Watson, 

King, & Hyde, 2013). Also, male novices from both groups report more 

unsupervised driving and avoidance of reports than female novices. In the learner 

phase female immediate-uptake drivers engage more risky behaviors than 

delayed-uptake drivers. Male immediate-uptake drivers report more driving 

misjudgment than male delayed-uptake (Scott-Parker, Watson, King, & Hyde, 

2013).  Learner drivers who report unsupervised driving 1ï12 times are 80% more 

likely to be involved in accidents than learner drivers who never drive 

unsupervised and the accident risk is approximately doubled for learner drivers 

who drive with unsupervised 13 times or more (Langley, Begg, Samaranayaka, 

Brookland, & Weiss, 2013). 

Pre-license drivers who start to drive a car without entering licensing system 

engage more risky driving as learner and provisional drivers (Scott-Parker, 

Watson, King, & Hyde, 2012). Also, male pre-license drivers engage more risky 
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driving than female pre-license drivers and pre-license driving could be sufficient 

predictor of risky driving (Scott-Parker, Watson, King, & Hyde, 2012).  

Intentions regarding speed choice and thrill-seeking, and perception regarding 

skill level become riskier for learner drivers after they pass their practical exam 

when compared to their intentions and perceptions near the beginning of their 

learning (Helman, Kinnear, McKenna, Allsop, & Horswill, 2013). In contrast, 

intentions regarding following distance and overtaking tendency become safer and 

conspicuously attitude changes of female and male learners do not differ during 

learning period (Helman, Kinnear, McKenna, Allsop, & Horswill, 2013). 

 Increased time during learner driving phase is found to be associated with 

reduced accident risk in unsupervised restricted license stage and drivers who 

drive car unsupervised during learner stage are at heightened risk of accident 

involvement during restricted license stage (Gulliver, Begg, Brookland, 

Ameratunga, & Langley, 2013). In some countries like Netherland, Poland and 

United Kingdom, driver candidates are allowed to have their licenses in a short 

time with lessons which last all day long and learners who receive intense driving 

course report more incidents than drivers with education of traditional driving 

courses due to the lack of driving skills (Craen, & Vlakveld, 2013). However, 

although 16 and 17-year old novice drivers hold their learner permit longer than 

required 6-month and 18-year or older novices hold it less than 6-month, accident 

rate of 16 and 17-year old novices are higher than other age groups after they have 

license to drive unsupervised (Chapman, Masten, & Browning, 2014). Also, both 

inexperience-related violations like disobey traffic sign/signal or poor lane 

position and overconfidence-related violations such as exceeded maximum speed 

limit or unbelted driver/passenger peaks when the 16-17-year-old novices turn age 

18 (Chapman, Masten, & Browning, 2014). 

However, in Turkey there is lack of learner driver studies. There is a study which 

investigates the thoughts of new novice drivers about sufficiency of driver 

education, inadequate parts of driver education, evaluations about themselves in 
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terms of driving skills, and suggestions for better driver education system (Driver 

Education and New Drivers, 2002) but nothing related with learner drivers so; 

learner driver issue should be interested in Turkey.  

1.5. Aims of the Study 

First of all, investigating the attitude changes of Turkish learner drivers with a 

follow up study is the main aim of the present study. Also, investigating the driver 

education effect on attitude changes overtime and possible attitude effect on future 

driver behaviors are the objectives for this study. More specifically; 

¶ Investigating the factor structures of MDAS, TCS and DBQ in learner 

drivers of Turkey for the first time. 

¶ Investigating the differences in learner female and male among age, km/h 

during driving practices, number of accidents during driving practice, 

written exam scores, driving exam scores and factors of MDAS, TCS and 

DBQ. 

¶ Testing the education level difference effect on written exam scores, 

driving exam scores, number of accidents during driving practice, and 

factors of MDAS, TCS and DBQ for learner drivers. 

¶ Examining the driver education effect on driversô pre and post attitudes 

toward driving and traffic. 

¶ Investigation the prediction ability of pre and post attitudes on driver 

behaviors. 

¶ Testing the prediction ability of written exam scores on driver behaviors, 

pre attitudes on written exam scores, driver behaviors on driving exam 

results and post attitudes on driving exam results. 
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CHAPTER II  

 

 

METHOD  

 

 

2.1. Participants 

A total of 150 learner drivers participated in this study but 43 of them had a 

different time schedule for fulfilling time-1 and time-2 measurements. They have 

less time between their theoretical classes and driving exam so, they started their 

driving practices before they learn their written exam results. Therefore, some of 

these 43 participants had time-2 measurements even if they had failed in the 

written exam. There were 92 male learner drivers while there were 58 female 

participants. The mean age of 149 learner drivers was 25.26 (SD = 8.18). Twenty 

of the participants were graduated from elementary school, 22 from secondary 

school, 60 from high school, 12 participants had associate degree and 29 of them 

had undergraduate degree. For the safeness of further analyses, education levels of 

participants were grouped as elementary school, high school and college. By this 

way, sample sizes of the groups got closer to each other. All of the participants 

had been in a driving license course for the first time to have a driver license not 

because of changing the type of their licenses. Sixty two of the participants had 

driving experience, 73 of them did not have any experience and 13 of the reported 

that they know how to drive a car. 

 Time-2 measurements were not filled out the by 19 participants because of drop 

out or failure in the written exam. The average mileage was 105.11 (SD = 47.19) 

during the driving practices and most used vehicles by participants to practice 

themselves were automobile (N = 114), small lorry (N = 2), minibus (N= 1), 
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pickup track (N =1) and motorcycle (N =1). Only 2 participants stated that they 

had accidents during driving practices. One of them had 2 active accidents and the 

other one had an active accident. None of the participants had passive accidents. 

Only one of the participants got a ticket for parking. Also, the average preferred 

speed in the high ways was stated as 107.10 km/h (SD = 20.66) and 59.08 km/h 

(SD = 15.98) in the urban roads. Lastly, 117 participants stated that they overtake 

less than they are overtaken, 7 stated that they overtake as much as they are 

overtaken and 8 of them indicated that they overtake more than they are 

overtaken.  

The average written exam score of 133 participants was 80.06 (SD = 11.08) and 8 

participants stated that they failed in the written exam. These 8 participants did 

not have the driving exam, 93 of them pass at the first time, 20 participants failed 

at the first time but passed in the second exam, 2 of them failed in the first and the 

second exam but passed in the third exam, 7 participants failed and did not 

become successful until all of the data was collected for this study, 2 participants 

failed for 5 times so they had to repeat all of the lessons and practices. One of the 

participants missed the driving exam and results of 17 participants were not stated 

by the course because they refused to fulfill time-2 measurement.  

Table 1.1 and table 1.2 provide information about descriptive statistics of both 

time-1 and time-2 measurements and new grouping of education levels could be 

seen in table 1.2.1  
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Table 1.1. Mean and Standard Deviation (SD) Values of Age, Average Mileage 

During Driving Practice, Preferred Average Speed Both Highway and Urban 

Way, Exam Score 

 Mean SD Min.  Max. 

Age 25.26 8.18 18 57 

Mileage 105.11 47.19 10 320 

Speed(highway) 107.10 20.66 30 150 

Speed(urban way) 59.08 15.98 60 210 

Written exam score 80,06 11,08 34 100 

 

Table 1.2. Education Levels of Participants 

Education Level N %  

Elementary school 20 13.3 

Secondary school 22 14.7 

High school 60 40.0 

Associate degree 12 8.0 

Undergraduate degree 29 19.3 

 

Table 1.2.1. New Grouping of Education Levels 

Education Level N %  

Elementary school 42 28.0 

High school 60 40.0 

College 41 27.3 

 

2.2. Procedure 

The present study was planned as pre-posttest design because main aim was 

investigating the effects of driving educating system of Turkey on learner driversô 
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attitudes about traffic. When the attitudes and behaviors are measured 

simultaneously, in fact attitudes become a variable which is used for measuring 

past behavior and studies which measurement is done in two times use attitudes to 

be able to predict future behaviors (Iversen, 2004). Data were collected via 

questionnaires from the participants and exam results of participants were 

gathered from the driving course for the further analysis.  

Data of this study was collected in a driving course at ¢orlu for one and a half 

year. ¢orlu is the county of the Tekirdaĵ and it is in the region of Marmara. It has 

a geopolitical importance because roads that between Europe and Asia are settled 

in ¢orlu. According to nuncupative statements of Directorate General of Security, 

there are 71790 vehicles in ¢orlu which consist from cars, tractors, buses, 

bowsers, motorcycles, ambulances, minibuses, trucks, small lorries, tow trucks 

and jeeps. 

For data gathering people who register to driving course for the first time were 

asked directly to participate to study. Registrations which aims changing driving 

license type did not included because learner drivers were interested in the study. 

People who accepted to participate in the study were provided confidentiality and 

when they came to take their first lesson they were asked to fill the data sheets of 

time-1 in the canteen or classes of driving course. Participants were assured that 

there would not be any negative outcomes if they quit the experiment. Also, they 

were encouraged to asking questions about concepts that were unfamiliar to them. 

Pretest was consisted from Demographic Information Form, Manchester Driver 

Attitude Scale, and Traffic Climate Scale. After learner drivers filled their 

questionnaire they took their theoretical lessons and they had the written exam. 

Participants who passed the written exam starts their driving practice sessions. 

Posttest was given to participants at the end of the last driving practice or when 

they came to course to take their document to be able to have driving test. 

Different type of demographic information form, Driver Behavior Questionnaire, 

Manchester Driver Attitude Scale and Traffic Climate Scale comprised the 

posttest. Participants were asked to fill DBQ according to their experience during 
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the driving practice sessions. Some of the participants were given permission to 

fill their posttest at their home due to lack of time. Deadline for the posttest was 

the driving exam day. Participants who failed the written exam waited for 

posttests until they had right to take the driving exam. After this part, written and 

driving exam scores and attendance records of the participants were taken from 

the driving course. Informed content were given to the participants but most of 

them did not interested (see figure 2). 
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2.3. Measures 

2.3.1. Demographic Information Form 

Demographic information forms of pre and posttest were different from each 

other. Demographic information form of time 1 asked for age, sex, education 

level, and occupation of the participants. Also, aim of the registration to driving 

license course was asked as multiple choices. The question for this information 

was: óyour purpose of registration to courseô and options were óto get a driver 

licenseô and óto change the type of the driver licenseô. However, authorized person 

from the course was informed about only the learner drivers will participated in 

the study so, people who came to driving course to change their driving license 

type had never seen the questionnaires. To be able to learn the driving experience 

levels of participants another question was added to demographic information 

form which was óDid you do driving practice with someone before you register to 

driving courseô. Moreover, participants were asked to report how many hours 

practice did they make in the average.  

Demographic information form of posttest asked age and sex of the participant 

again to prevent possible complications. Also, average mileage, type of the most 

used vehicle, number of accidents, type of the accidents, number of penalties, and 

type of penalties were asked to be reported which were experienced during 

driving practice.  The question related with accident number was ówithin your 

driving practice session how many times did you have an accident as a driver 

including the slight collisionsô. Definitions of active and passive accidents were 

explained in the next 2 questions as ówithin your driving practice session how 

many times did you have an active accident (you hit a vehicle, pedestrian or an 

object) as a driverô and ówithin your driving practice session how many times did 

you have a passive accident (you hit by another driver) as a driverô. After the 

accident related questions, traffic penalties were asked with multiple choices and 

the related question was óhow many times did you get the following penalties 

during your driving practiceô and choices were óparking, overtaking, speed 
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violation, red light violation, and other types of violationsô. After that participants 

were asked report their choice of speed both urban and highway roads. These 

questions were óunder proper conditions, how many miles per hour do you prefer 

in the highways and urban roadsô in order. At the last question, participants were 

asked to report their overtaking tendency. The related question was óCompare 

yourself with other drivers in a normal condition travel. Do you overtake more 

than you are overtakenô and participants were asked to choose one of the 

sentences which were óI overtake less than I am overtakenô, óI overtake as much 

as I am overtakenô and óI overtake more than I am overtakenô.  

2.3.2. Manchester Driver Attitude Scale 

Manchester Driver Behavior Research Group developed Driver Attitude Scale 

(MDAS) to measure driversô attitudes toward overtaking, tailgating, speed and 

drink driving. All of the 4 factors consisted from 5 items. Lajunen and ¥zkan 

translated MDAS in Turkish and it was seen that 5 items loaded in attitudes 

toward overtaking and tailgating factor (Ŭ = 0.75), 6 items loaded in attitudes 

toward speed limits (Ŭ = 0.71), 4 items loaded in attitudes toward structural 

applications (Ŭ = 0.56) and 5 items in attitudes toward drink-driving (Ŭ = 0.62) 

(2004). Participants were asked to evaluate 20 items on 5-point Likert-type scale 

both pre and posttest (1 = totally agree, 5 = totally disagree).   

2.3.3. Traffic Safety Climate Scale 

Traffic Climate Scale (TCS) was used to see whether driver education system 

affects participantsô evaluations, perceptions or attitudes toward traffic climate. 

The scale was developed by ¥zkan and Lajunen (unpublished(a)) and it consisted 

of adjectives and statements about characteristics of traffic like time-consuming, 

dangerous, safe ext. Participants were asked to state in what degree each item 

describes the traffic on a 6-point Likert-type both pre and posttest (1 = does not 

describe at all, 6 = describes it fully). In the original study of TCS there are 41 

items with four factors as externality with 12 items (Ŭ = 0.84), functionality with 

12 items (Ŭ = 0.79), internality with 10 items (Ŭ = .80), and competitiveness with 
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7 items (Ŭ = 0.73) but in this study 44 items were used and the 3-factor structure 

with functionality, internality and externality seems more robust (Gehlert, 

Hagemeister, & ¥zkan, 2014). 

2.3.4. Driver Behavior Questionnaire Scale 

Driver Behavior Questionnaire (DBQ) was used to measure aberrant driver 

behavior of participants. Reason, Manstead, Stradling, Baxter and Campbell 

developed DBQ in 1990. Errors, ordinary violations, slips and lapses, and 

aggressive violations, were included in DBQ. In the Turkish sample 9 items 

loaded on errors (Ŭ = 0.81), 10 items loaded on ordinary violations (Ŭ = 0.86), 5 

items loaded on slips and lapses (Ŭ = 0.56) and 3 items loaded on aggressive 

violations (Ŭ = 0.71) (Lajunen & ¥zkan, 2004).  DBQ was adapted to Turkish for 

non-professional drivers by Lajunen and ¥zkan (2004). Positive Driver Behavior 

Scale (¥zkan & Lajunen, 2005) was also used with DBQ to measure driver 

behaviors which conducted with positive intention because there are some 

behaviors which are observed in the traffic and not related with any traffic code or 

safety rules. Participants of this study were not able to drive unless it was their 

time to driving practice. Therefore, all of the 42 questions were asked as ñhow 

often you commit these behaviors during your driving practice sessionò. Each 

item was asked to be evaluated on a 6-point Likert-type scale only in posttest (1 = 

never, 6 = always).  

2.4. Statistical Analysis 

In the further analysis, factor analysis will be conducted for Manchester Driver 

Attitude Scale (MDAS), Traffic Safety Climate (TSC) and Driver Behavior 

Questionnaire (DBQ). These scales, especially DBQ, were used so many times in 

samples which comprised novice, experienced or professional drivers. However, 

there is not many studies with learner drivers in the literature with these scales so; 

factor structure could be very different for the ones who did not have education 

and practice about driving. To be able to see possible differences or similarities 
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before and after the training factor analysis of MDAS and TSC will be done 

separately for time-1 and time-2 measurements.  

After factor analysis, correlations between studied variables will be analyzed. 

Then, differences between female and male will be searched  in terms of age, 

km/h during driving practices, number of active accidents, written exam scores, 

factors of MDAS, TCS, DBQ and results of driving exam. Also, education level 

groups will be compared with each other in written exam scores, number of active 

accidents during driving practices and factors of MDAS, TCS, DBQ and results of 

driving exam. 

In order to see the possible education effect on driver attitudes, paired sample t-

test will be conducted between both factors and items of MDAS and TCS after 

correlation analysis.  

Lastly, hierarchical regressions will be used to see the relationships between 

attitudes and behaviors, exam scores and behaviors, attitudes and written exam 

scores, behaviors and driving exam results, and finally attitudes and driving exam 

results.  
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CHAPTER III  

 

 

RESULTS 

 

 

3.1. Factor Structure of Manchester Driver Attitude Scale (MDAS), Traffic 

Climate Scale (TCS) and Driver Behavior Questionnaire (DBQ) 

3.1.1. Factor Structure of MDAS in Time-1 Measurements 

First of all, the factorability of the 20 MDAS items was examined for time-1 

measurements. Kaiser-Meyer-Olkin measure of sampling adequacy was .73, 

above the recommended value of .60. Factor analysis without rotation was 

conducted for items of Manchester Driver Attitude Scale. Principle axis factoring 

analysis showed that there were 7 factors but 2 of them had eigenvalues more than 

1. Scree plot showed that there were 3 factors so items were extracted as 3 factors 

and varimax rotation was applied. Factor loadings lower than .30 was suppressed 

to detect reliable loadings.  Principle axis factoring with varimax rotation showed 

that explained variance was 28.33. However, only 2 items loaded on only third 

factor and their factor loadings were .53 and .38. First item was related with 

drink-driving and the other one was related with tailgating. Also, 4 items did not 

load any of the factors and 2 items loaded more than 1 factor. Therefore, analyses 

were repeated with same method but items were extracted as 2 factors to be able 

to have more interpretable results. In two-factor solution, results showed that 

explained variance was 24.33%. First factor included 9 items which accounting 

for 16.29% and range of factor loadings was between .74 and .31. Cronbach Ŭ = 

.78, and it was named as ñsafety-oriented attitudesò. Second factor included 8 

items which accounted for 8.03% and loading scores were between .55 and .33. 
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Cronbach Ŭ = .63, and it was named as ñrisky-oriented attitudesò. None of the 

items loaded more than one factor and 3 items, item1 óSome people can drive 

perfectly safely after drinking three or four pints of beerô, item 3 óI would 

welcome further use of double white lines to let me know when it is unsafe to 

overtakeô, and item 4 óSpeed limits are often set too low, with the result that many 

drivers ignore themô did not load on any factor so they were not used in further 

analyses. According to results, item of MDAS were separated into 2 factors. 

Internal consistency coefficients of factors were acceptable and item loadings 

were high (see Table 2.1) 

Table 2.1. Mean and Standard Deviation for 20 MDAS Items and the Two-factor 

Solution with Varimax Rotation (Time-1 Measurements) 

Items Mean(SD) Factor 1a Factor 2 

17. Stricter enforcemalet of speed limits on 50 mph 

roads would be effective in reducing the occurrence 

of road accidents 

3.87 (1.14) .74  

18. Even driving slightly too close to the car in front 

makes you less safe as a driver 
3.65 (1.12) .70  

14. Even driving slightly faster than the speed limit 

makes you less safe as a driver 
3.51 (1.24) .59  

10. Even one drink makes you drive less safely 3.71 (1.48) .54  

11. I would favour stricter enforcemalet of the speed 

limit on 50 mph roads 
3.76 (1.31) .54  

20. The law should be changed so that drivers aren't 

allowed to drink any alcohol 
3.61(1.50) .53  

16. I would be happier if close following regulations 

were more strictly applied 
3.55 (1.26) .52  

13. The aim of the police should be to stop as many 

people as possible overtaking in risky circumstances 
3.23 (1.29) .43  

5. I think the police should start breathalysing a lot 

more drivers around pub closing times 
3.91 (1.48) .31  

12. Some people can drive perfectly safely even when 

they only leave a small gap behind the vehicle in 

front 

3.72 (1.17)  .55 

9. Some drivers can be perfectly safe overtaking in 

situations which would be risky for others 
3.87 (1.18)  .54 

7. Close following isn't really a serious problem at the 

momalet 
3.87 (1.18)  .43 

6. It is quite acceptable to take a slight risk when 

overtaking 
3.72 (1.22)  .41 

Eigenvalues  3.26 1.60 

Percent of explained variance  16.29% 8.03% 

Reliability   .78 .63 
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Table 2.1. (continued) 

Items Mean(SD) Factor 1a Factor 2 

19. I think it is O.K. to overtake in risky circumstances 

as long as you drive within your own capabilities 
3.66 (1.29)  .40 

2. People stopped by the police for close following are 

unlucky because lots of people do it 
3.53 (1.32)  .37 

15. It's hard to have a good time if everyone else is 

drinking but you have to limit yourself because 

you're driving 

3.64 (1.38)  .34 

8. I know exactly how fast I can drive and still drive 

safely 
3.10 (1.19)  .33 

1. Some people can drive perfectly safely after drinking 

three or four pints of beer* 
4.60 (.87)   

3. I would welcome further use of double white lines to 

let me know when it is unsafe to overtake* 
2.82 (1.46)   

4. Speed limits are often set too low, with the result 

that many drivers ignore them* 
2.57 (1.23)   

Eigenvalues  3.26 1.60 

Percent of explained variance  16.29% 8.03% 

Reliability   .78 .63 

Note. Factor loadings < .3 are suppressed. 
a  

Factor labels. Factor 1= Safety-oriented attitudes, 

Factor 2= Risky-oriented attitudes. * Dropped items which did not load on any of the factors and 

were excluded in further analyses. 

3.1.2. Factor Structure of MDAS in Time-2 Measurements 

Factor analysis without rotation was conducted for items of Driver Attitude Scale 

(MDAS) in time-2 measurements. Kaiser-Meyer-Olkin test showed that items 

were factorable (.78). In the principle axis factoring analysis, scree plot showed 

that there were 3 factors but 2 of them had eigenvalues more than 1, and explained 

variance was 48.27. Therefore, parallel analysis was applied with varimax rotation 

and items were considered and extracted as 2 factors. Two-factor solution 

explained 32.53% of variance. To be able to have clear results .30 was detected as 

cut-off point for item loading values.  

Results indicated that first axis which was named as ñsafety-oriented attitudesò 

explained 19.80% of the variance and defined by 10 items. Loading scores of 

factor 1 changed between .78 and .31, Cronbach Ŭ = .74.  
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Second axis ñrisky-oriented attitudesò explained 12.71% of variance. 7 items 

loaded on risky-oriented attitudes and range of factor loadings was between .65 

and .46. Cronbach Ŭ = .79 (see Table 2.2). 

There are some differences between time-1 and time-2 measurements factor 

analysis of MDAS. For example, item 4 óSpeed limits are often set too low, with 

the result that many drivers ignore themô loaded on safety-oriented attitudes in 

time-2 measurements when it did not load any of the factors in the time-1 

measurements. Item 1 óSome people can drive perfectly safely after drinking three 

or four pints of beerô loaded on risky-oriented attitudes in time-2 measurements 

while it did not load any of the factors in time-1 measurements. Item 8 óI know 

exactly how fast I can drive and still drive safelyô and item 15 óIt's hard to have a 

good time if everyone else is drinking but you have to limit yourself because 

you're drivingô did not load on any of the factors when they loaded on risky-

oriented attitudes in time-1 measurements. In a harmony with time-1 

measurements, item 3 óI would welcome further use of double white lines to let 

me know when it is unsafe to overtakeô did not load any of the factors again. 

Therefore, item 3, 8 and 15 in time-2 measurements were excluded from the 

study.  
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Table 2.2. Mean and Standard Deviation for 20 MDAS Items and the Two-factor 

Solution with Varimax Rotation (Time-2 Measurements) 

Items Mean(SD) Factor 1a Factor 2 

17. Stricter enforcemalet of speed limits on 50 mph roads 

would be effective in reducing the occurrence of road 

accidents 

3.92 (1.15) .78  

18. Even driving slightly too close to the car in front makes 

you less safe as a driver 
3.58 (1.12) .71  

11. I would favour stricter enforcemalet of the speed limit on 

50 mph roads 
4.17 (1.07) .66  

5. I think the police should start breathalysing a lot more 

drivers around pub closing times 
4.06 (1.24) .63  

14. Even driving slightly faster than the speed limit makes you 

less safe as a driver 
3.44 (1.20) .59  

16. I would be happier if close following regulations were 

more strictly applied 
3.58 (1.09) .58  

10. Even one drink makes you drive less safely 3.92 (1.28) .54  

20. The law should be changed so that drivers aren't allowed 

to drink any alcohol 
3.66 (1.39) .51  

4. Speed limits are often set too low, with the result that many 

drivers ignore them 
2.83 (1.25) -.46  

13. The aim of the police should be to stop as many people as 

possible overtaking in risky circumstances 
3.20 (1.17) .31  

3. I would welcome further use of double white lines to let me 

know when it is unsafe to overtake* 
2.47 (1.26)   

6. It is quite acceptable to take a slight risk when overtaking 3.80 (1.21)  .65 

19. I think it is O.K. to overtake in risky circumstances as long 

as you drive within your own capabilities 
3.86 (1.24)  .64 

9. Some drivers can be perfectly safe overtaking in situations 

which would be risky for others 
3.85 (1.25)  .62 

12. Some people can drive perfectly safely even when they 

only leave a small gap behind the vehicle in front 
3.95 (1.04)  .60 

1. Some people can drive perfectly safely after drinking three 

or four pints of beer 
4.57 (.87)  .57 

7. Close following isn't really a serious problem at the 

momalet 
4.14 (1.12)  .55 

2. People stopped by the police for close following are 

unlucky because lots of people do it 
3.64 (1.25)  .46 

8. I know exactly how fast I can drive and still drive safely *  3.32 (1.15)   

15. It's hard to have a good time if everyone else is drinking 

but you have to limit yourself because you're driving* 
3.55 (1.32)   

Eigenvalues  3.96 2.54 

Percent of explained variance  19.80% 12.71% 

Reliability   .74 .78 

Note. Factor loadings < .3 are suppressed. 
a  

Factor labels. Factor 1= Safety-oriented attitudes, 

Factor 2= Risky-oriented attitudes. * Dropped items which did not load on any of the factors and 

were excluded in further analyses. 
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3.1.3. Factor Structure of (TCS) in Time-1 Measurements 

In order to explore the factorial structure of TCS, principle axis factoring analysis 

with varimax rotation was conducted for all of the 44 items. The scree plot 

suggested four-factor solution although there were five-axis with eigenvalues 

more than 1. Therefore, items were extracted as 4 factors. Kaiser-Meyer-Olkin 

measure of sampling adequacy was .77, above the recommended value of .60. 

Factor loadings lower than .30 was suppressed to get clear results. Principle axis 

factoring with varimax rotation showed that explained variance was 38.54. %. 

Three of the items, 27 óIncluding deterring rulesô, 8 óMonotonousô and 14 

óRequiring quicknessô did not load any of the factors and results were not easily 

interpretable. Therefore, TCS was extracted as 3 factors. In three-factor solution 

item 14 and 27 did not load any of the factors again and they were excluded from 

the further analyses. The factors were interpreted in line with the original scale 

(¥zkan & Lajunen, unpublished(a)). 

First factor óInternalityô included 20 items which accounting for 17.98% and 

range of factor loadings were between .72 and .34 Cronbach Ŭ = .89. There were 5 

cross loading items in this factor. Item 7 óStressfulô negatively loaded on factor 2, 

item 41 óRequiring knowledge of traffic rulesô  loaded both factor 2 positively and 

factor 3 negatively , item 36 óAnnoyingô loaded on factor 2 negatively and factor 

3 positively, item 29 óChaoticô loaded on factor 3 and lastly item 42 óDirecting 

your behavioursô loaded on factor 2. Item 36 and 42 had very close loading values 

which lower than .02 so they were dropped from the study. 

Second factor óFunctionalityô included 9 items and explained 12.21% of variance. 

Factor loadings ranged from .75 to .37. Cronbach Ŭ = .86. Only 2 items were cross 

loadings. Item 26 óDirected to compensate the things that happenedô loaded on 

factor 3 and item 15 órequiring you to obey traffic rulesô loaded on factor 1. Item 

26 and 15 were excluded because their loading values were very close between 

the factors. 
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Third factor óExternal-affective demandsô was determined by 8 items which 

accounting for 5.33% of the variance. Factor loadings were between .65 and .31. 

Cronbach Ŭ = .69. There was only one cross loading item. Item 25 óPutting 

pressure on youô loaded on factor 2 negatively and it was decided to drop it due to 

lack of clear separation between factors (see Table 2.3). 

Table 2.3. Mean and Standart Deviation of 44 TSC Items and the Three-factor 

Solution with Varimax Rotation (Time-1 Measurements) 

Items Mean(SD) Factor 1
a 

Factor 2 Factor 3 

28. Risky 4.43(1.55) .72   

30. Requiring patience 5.04 (1.12) .64   

12. Requiring cautiousness 5.33 (1.15) .63   

32. Requiring vigilance 5.11 (1.25) .62   

3. Complicated 4.37 (1.53) .61   

1. Dangerous 4.35 (1.51) .61   

19. Causing tension 4.64 (1.47) .59   

33. Requiring skilfulness 5.19 (1.11) .59   

10. Requiring you on the alert 4.81 (1.55) .57   

13. Requiring experience 5.18 (1.28) .57   

44. Dense 4.90 (1.29) .55   

43. Unpredictable 4.33 (1.62) .54   

7. Stressful 4.70 (1.46) .53 -.31  

41. Requiring knowledge of traffic rules 5.03 (1.38) .52 .37 -.30 

18. Mobile 4.38 (1.41) .50   

4. Aggressive 4.22 (1.74) .50   

31. Making irritated 4.19 (1.54) .45   

36. Annoying *  3.81 (1.79) .43 -.41 .41 

29. Chaotic 3.68 (1.56) .41  .36 

42. Directing your behaviours * 4.22 (1.41) .39 .37  

2. Dynamic 3.69 (1.46) .36   

6. Fast 4.19 (1.64) .34   

14. Requiring quickness * 4.20 (1.67)    

24. Planned 3.56 (1.49)  .75  

Eigenvalues  7.90 5.37 2.34 

Percent of explained variance  17.97% 12.21% 5.33% 

Reliability   .89 .86 .69 
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Table 2.3. (continued) 

Items Mean(SD) Factor 1
a 

Factor 2 Factor 3 

38. Safe 3.42 (1.62)  .72  

39. Functional 3.64 (1.48)  .67  

21. Under enforcement 3.99 (1.47)  .66  

22. Travel easily from place to place 4.01 (1.67)  .63  

40. Free flowing 3.65 (1.48)  .60  

23. Dependent on mutual consideration 3.53 (1.68)  .59  

37. Egalitarian 3.09 (1.65)  .58  

20. Including preventive measures 4.16 (1.53)  .55  

26. Directed to compensate the things that 

happened * 
3.09 (1.43)  .38 .35 

15. Requiring you to obey traffic rules * 5.13 (1.27) .37 .37  

27. Including deterring rules * 3.14 (1.57)    

9. Depends on luck 3.39 (1.75)   .65 

17. Giving a feeling that you are worthless 3.07 (1.74)   .59 

16. What you done becomes a benefit to 

you 
3.10 (1.77)   .50 

11. Depends on fate 3.04 (1.83)   .45 

5. Exciting 3.57 (1.65)   .40 

25. Putting pressure on you * 3.57 (1.63)  -.36 .39 

35. Time consuming 3.73 (1.69)   .38 

8. Monotonous 3.05 (1.68)   .34 

34. Harmonious 3.57 (1.48)   .31 

Eigenvalues  7.90 5.37 2.34 

Percent of explained variance  17.97% 12.21% 5.33% 

Reliability   .89 .86 .69 

Note. Factor loadings < .3 are suppressed. 
a 

Factor labels. Factor 1= Internality, Factor 2= 

Functionality, Factor 3= External-Affective Demands. * Dropped items  
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3.1.4. Factor Structure of Traffic Climate Scale (TCS) in Time-2 

Measurements 

A principle axis factoring analysis with Varimax rotation was carried out to 

analyze the factor structure of 44 TCS items. Kaiser-Meyer-Olkin measure of 

sampling adequacy was .83 so items were factorable. In the first step, there were 6 

axes which had eigenvalues more than 1 and according to the results of scree plot 

test four-factor solution is the best for TCS. However, three-factor structure was 

more interpretable so, in the second step items were extracted as 3 factors and 

factor loadings lower than .30 was suppressed to get more interpretable results. 

Three-factor accounted for 41.93% of variance. Only the 5
th
 item did not load any 

of the factors and were not used in the further analyses.  

First axis óInternalityô included 23 items which accounting for 24.81% and range 

of factor loadings were between .81 and .43. Cronbach Ŭ = .94. There were 7 

cross loading items. Item 41 óRequiring knowledge of traffic rulesô loaded on 

factor 2. Item 19 óCausing tensionô, item 4 óAggressiveô, Item 25 óPutting 

pressure on you, item 29 óChaoticô and item 43 óUnpredictableô loaded on factor 

3. Lastly, item 36 óAnnoyingô loaded on factor 2 negatively and on factor 3 

positively and it was excluded from the study due to lack of clear loading values.  

Second axis óFunctionalityô included 13 items and explained 12.30% of variance. 

Factor loadings ranged from .73 to .31. Cronbach Ŭ = .85. Only item 42 óDirecting 

your behavioursô loaded on first axis. 

Third factor óExternal-affective demandsô was determined by 6 items which 

accounting for 4.80% of the variance. Factor loadings were between .71 and .35. 

Cronbach Ŭ = .72. Item 35 óTime consumingô loaded on factor 1(see Table 2.4). 
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Table 2.4. Mean and Standart Deviation of 44 TSC Items and the Three-factor 

Solution with Varimax Rotation (Time-2 Measurements) 

Items Mean(SD) Factor 1a Factor 2 Factor 3 

10. Requiring you on the alert 4.98 (1.51) .81   

12. Requiring cautiousness 5.20 (1.32) 78   

28. Risky 4.60 (1.45) .76   

30. Requiring patience 4.99 (1.23) .74   

13. Requiring experience 5.09 (1.35) .73   

32. Requiring vigilance 4.91 (1.42) .72   

7. Stressful 4.67 (1.47) .69   

19. Causing tension 4.69 (1.45) .65  .34 

1. Dangerous 4.55 (1.47) .64   

14. Requiring quickness 4.74 (1.53) .63   

33. Requiring skilfulness 5.11 (1.28) .63   

15. Requiring you to obey traffic rules 5.17 (1.21) .62   

3. Complicated 4.45 (1.50) .60   

31. Making irritated 4.26 (1.55) .59   

4. Aggressive 4.52 (1.44) .57  .33 

44. Dense 4.94 (1.27) .56   

41. Requiring knowledge of traffic rules 5.08 (1.38) .55 .34  

25. Putting pressure on you 3.86 (1.57) .55  .35 

18. Mobile 4.46 (1.38) .53   

29. Chaotic 4.05 (1.38) .50  .36 

6. Fast 4.32 (1.51) .50   

36. Annoying *  4.19 (1.68) .44 -.40 .40 

43. Unpredictable 4.34 (1.57) .43  .36 

2. Dynamic 4.14 (1.38) .43   

38. Safe 3.18 (1.45)  .73  

21. Under enforcement 3.89 (1.41)  .68  

Eigenvalues  10.91 5.41 2.11 

Percent of explained variance  24.81% 12.30% 4.80% 

Reliability   .94 .85 .72 
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Table 2.4. (continued) 

Items Mean(SD) Factor 1a Factor 2 Factor 3 

40. Free flowing 3.55 (1.39)  .67  

23. Dependent on mutual consideration 3.10 (1.55)  .64  

20. Including preventive measures 3.87 (1.49)  .63  

24. Plannned 3.45 (1.45)  .63  

39. Functional 346 (1.35)  .62  

22. Travel easily from place  

to place 
3.81 (1.65)  .59  

37. Egalitarian 3.19 (1.51)  .51  

42. Directing your behaviours 4.49 (1.27) .30 .41  

34. Harmonious 3.48 (1.47)  .39  

27. Including deterring rules 3.17 (1.46)  .35  

26. Directed to compensate the things that 

happened 
2.92 (1.42)  .31  

9. Depends on luck 3.20 (1.66)   .71 

11. Depends on fate 3.09 (1.71)   .71 

16. What you done becomes a benefit to you 2.95 (1.79)   .57 

17. Giving a feeling that you are worthless 2.90 (1.54)   .57 

35. Time consuming 3.96 (1.66) .33  .46 

8. Monotonous 3.19 (1.48)   .35 

5. Exciting* 3.69 (1.51)    

Eigenvalues  10.91 5.41 2.11 

Percent of explained variance  24.81% 12.30% 4.80% 

Reliability   .94 .85 .72 

Note. Factor loadings < .3 are suppressed. 
a 

Factor labels. Factor 1= Internality, Factor 2= 

Functionality, Factor 3= External-Affective Demands. * Dropped items  

3.1.5. Factor Structure of DBQ 

Factor analysis was conducted for 42 items of DBQ with Positive Driver Behavior 

Scale. Kaiser-Meyer-Olkin measure showed that items were factorable because 

sampling adequacy was .86, above the recommended value of .60. Principle axis 

factor analysis with Varimax rotation resulted with 6 axes which had eigenvalues 

more than 1. However, scree plot suggested three-factor solution to be the most 
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interpretable one. Therefore, items were extracted as 3 factor and factor loadings 

lower than .30 was suppressed to get more interpretable results. Three factors 

explained 46.35% of variance. Item 8 was excluded from the further analysis 

because it did not load on any of the factors.  

The first axis óErrorô had 14 items and accounted for 28.86% of variance. 

(Cronbach Ŭ = .93). Factor loadings were between .76 and .38. Item 16 óAttempt 

to overtake someone that you hadnôt noticed to be signalling a right turnô, item 26 

óRealise that you have no clear recollection of the road along which you have just 

been travellingô, item 10 óPull out of a junction so far that the driver with right of 

way has to stop and let you outô, item 14 óMiss ñGive Wayò signs, and narrowly 

avoid colliding with traffic having right of wayô, item 13 óOn turning left, nearly 

hit a cyclist who has come up on your insideô, item 28 óDisregard the speed limit 

on a motorwayô, item 7 óSound your horn to indicate your annoyance to another 

road userô, and item 25 óBecome angered by a certain type of driver and indicate 

your hostility by whatever means you canô also loaded on second axis named 

óviolationsô. Item 28 and 7 had small differences between their loading values so 

they were excluded from the study. 

The second axis óViolationô included 10 items which explained 13.25% of 

variance. (Cronbach Ŭ = .91). The range of factor loadings was .80 to .37. Item 22 

óMisread the signs and exit from a roundabout on the wrong roadô, item 23 óDrive 

so close to the car in front that it would be difficult to stop in an emergencyô, item 

19 óForget where you left your car in a car parkô, item 11 óDisregard the speed 

limit on a residential roadô , item 17 óBecome angered by another driver and give 

chase with the intention of giving him/her a piece of your mindô, and item 20 

óOvertake a slow driver on the insideô loaded on óerrorô positively while item 9 

óBrake too quickly on a slippery road, or steer the wrong way in a skidô loaded on 

the third axis negatively. Item 17 were excluded from the study due to lack of 

clear loading value. 
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The third axis óPositive driver behaviorô had 14 items and explained 4.24 % of 

variance. (Cronbach Ŭ = .89). None of the items had cross loadings and factor 

loadings changed between .79 and 30. (see Table 2.5) 

Table 2.5. Mean and Standart Deviation of 42 DBQ Items and the Three-factor 

Solution with Varimax Rotation 

Items Mean(SD) Factor 1a Factor 2 Factor 3 

27.Underestimate the speed on an oncoming vehicle 

when overtaking 
1.61 (.91) .76   

6. Fail to notice that pedestrians are crossing when 

turning into a side street from a main road 
1.39 (.69) .72   

2. Intending to drive to destination A, you ñwake upò to 

find yourself on the road to destination B, perhaps 

because the latter is your more usual destination 

1.52 (.83) .70   

16. Attempt to overtake someone that you hadnôt noticed 

to be signalling a right turn 
1.39 (.87) .69 .42  

5. Queuing to turn left onto a main road, you pay such 

close attention to the main stream of traffic that you 

nearly hit the car in front 

1.48 (.76) .67   

12. Switch on one thing, such as the headlights, when 

you meant to switch on something else, such as the 

wipers 

1.58 (.95) .66   

26. Realise that you have no clear recollection of the 

road along which you have just been travelling 
1.73 (.98) .63 .36  

1. Hit something when reversing that you had not 

previously seen 
1.53 (.89) .62   

4. Get into the wrong lane approaching a roundabout or 

a junction 
1.34 (.84) .60   

15. Attempt to drive away from the traffic lights in third 

gear 
1.67 (1.03) .59   

10. Pull out of a junction so far that the driver with right 

of way has to stop and let you out 
1.32 (.79) .58 .46  

14. Miss ñGive Wayò signs, and narrowly avoid 

colliding with traffic having right of way 
1.27 (.69) .57 .41  

13. On turning left, nearly hit a cyclist who has come up 

on your inside  
1.33 (.75) .54 .45  

28. Disregard the speed limit on a motorway *  1.52 (1.07) .45 .44  

7. Sound your horn to indicate your annoyance to 

another road user * 
2.07 (1.05) .39 .37  

25. Become angered by a certain type of driver and 

indicate your hostility by whatever means you can 
1.48 (.79) .38 .31  

8. Fail to your rear-view mirror before pulling out, 

changing lanes etc. * 
1.96 (1.47)    

22. Misread the signs and exit from a roundabout on the 

wrong road 
1.30 (.78) .40 .80  

3. Drive when you suspect you might be over the legal 

blood alcohol limit 
1.17 (.64)  .78  

18. Stay in a motorway lane that you know will be 

closed ahead until the last minute before forcing your 

way into the other lane 

1.27 (.67)  .75  

Eigenvalues  12.12 5.56 1.78 

Percent of explained variance  28.85% 13.25% 4.24% 

Reliability   .92 .90 .88 
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Table 2.5. (continued) 

Items Mean(SD) Factor 1a Factor 2 Factor 3 

21. Race away from traffic lights with the intention of 

beating the driver next to you 
1.24 (.67)  .74  

23. Drive so close to the car in front that it would be 

difficult to stop in an emergency 
1.33 (.79) .35 .67  

19. Forget where you left your car in a car park 1.38 (.82) .36 .65  

21. Race away from traffic lights with the intention 

of beating the driver next to you 
1.24 (.67)  .74  

23. Drive so close to the car in front that it would be 

difficult to stop in an emergency 
1.33 (.79) .35 .67  

19. Forget where you left your car in a car park 1.38 (.82) .36 .65  

11. Disregard the speed limit on a residential road 1.33 (.74) .45 .61  

17. Become angered by another driver and give 

chase with the intention of giving him/her a piece of 

your mind* 

1.27 (.66) .47 .51  

20. Overtake a slow driver on the inside 1.79 (1.15) .31 .50  

24. Cross a junction knowing that the traffic lights 

have already turned against you 
1.14 (.60)  .44  

9. Brake too quickly on a slippery road, or steer the 

wrong way in a skid 
1.47 (.77)  .37 -.30 

36. Adjusted your speed to help someone trying to 

overtake 
4.33 (1.69)   .79 

42. Paid attention to a puddle not to splash water on 

pedestrians or other road users. 
4.82 (1.69)   .77 

35. Avoided close following not to disturb the car 

driver in front. 
4.60 (1.64)   .75 

40. When parking your car, took into account other 

road usersô needs for space. 
4.38 (1.62)   .71 

32. Did not sound your horn to avoid noise. 4.13 (1.72)   .68 

39. Let pedestrians cross the road even if it was your 

right of way. 
4.11 (1.67)   .67 

34. Avoided using the left lane not to slow down 

traffic. 
4.02 (2.09)   .66 

37. Gave up overtaking not to block the way of a car 

approaching behind. 
3.78 (1.93)   .63 

31. Tried to use less frequently your long lights not 

to disturb the oncoming drivers. 
4.04 (1.90)   .62 

38. Thanked another driver for helping or showing 

consideration by waving your hand, sounding 

horn, etc. 

3.61 (1.88)   .55 

41. Did not sound your horn to avoid disturbing the 

driver in front waiting even after the traffic light 

had switched to 

3.64 (1.80)   .53 

33. Used your indicator to help the driver behind 

you whose view was not good enough for 

overtaking 

2.56 (1.79)   .37 

30. Gave your right of way to another driver. 2.50 (1.37)   .32 

29. Did your best not to be an obstacle for other 

drivers. 
3.55 (2.05)   .30 

Eigenvalues  12.12 5.56 1.78 

Percent of explained variance  28.85% 13.25% 4.24% 

Reliability   .92 .90 .88 

Note. Factor loadings < .3 are suppressed. 
a  

Factor labels. Factor 1= Errors, Factor 2= Violations, 

Factor 3= Positive Driver Behaviors * Dropped items 
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3.2. Test-Retest Reliabilities of Factors and Items  

The gap between time-1 and time-2 measurements could be seen in the time scale. 

After time-1 measurements, participants exposed to theoretical classes, written 

exam, driving practices and driving exam. Therefore, correlation between factors 

and items which were measured time-1 and time-2 were investigated.  

According to the results of paired sample-t test, all of the factors of MDAS and 

TCS had significant correlations with themselves in %95 confidence interval; 

safety-oriented attitudes (CI = -.14, .11, r = -.21, p < .001), risky-oriented 

attitudes (CI = -43, -.15, r = .33, p < .001), internal requirements (CI = -.20, .12, r 

= .42, p < .001), functionality (CI = -.00, .33, r = .53, p < .001), and external 

affective demands (CI = -.07, .31, r = .40, p < .001). 

Then, items of MDAS were analyzed and correlations which in %95 confidence 

interval were identified. Except item 7, significant correlations were found for 

item 2 (CI = -.39, .16, r = .20, p < .05), item 5 (CI = -.49, .06, r = .30, p < .001), 

item 6 (CI = -.27, -.21, r = .28, p < .01), item 9 (CI = -.13, .33, r = .35, p < .001), 

item 10 (CI = -.50, .07, r = 26, p < .01), item 11 (CI = -.66, -.18, r = .28, p < .01), 

item 12 (CI = -.46, .00, r = .22, p < .01), item 13 (CI = -.24, .24, r = .32, p < 

.001), item 14 (CI = -.20, .29, r = .28, p < .01), item 16 (CI = -.30, .21, r = .20, p 

< .05), item 17 (CI = -.29, .19, r = .22, p < .01), item 18 (CI = -.19, .27, r = .27, p 

< .01), item 19 (CI = -.43, .08, r = .27, p < .01), and item 20 (CI = -.35, .24, r = 

.28, p < .01). 

Lastly, items of TCS were examined. Item 13, 18, 32 and 35 did not showed 

significant correlation in %95 confidence interval between time-1 and time-2 

measurements. Items with significant correlations were item 1 (CI = -.52, .17, r = 

.19, p < .05), item 2 (CI = -.69, -.12, r = .30, p < .001), item 3 (CI = -.33, .22, r = 

.41, p < .001), item 4 (CI = -.58, .09, r = .22, p < .05), item 6 (CI = -.40, .26, r = 

.24, p < .01), item 7 (CI = -.20, .38, r = .28, p < .01), item 8 (CI = -.44, .21, r = 

.30, p < .001), item 9 (CI = -.04, .68, r = .20, p < .05), item 10 (CI = -.35, .22, r = 

.35, p < .001), item 11 (CI = -.42, .25, r = .37, p < .001), item 12 (CI = -.11, .35, r 
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= .37, p < .001), item 16 (CI = -.14, .50, r = .44, p < .001), item 17 (CI = -.09, .53, 

r = .37, p < .001), item 19 (CI = -.26, .34, r = .23, p < .01), item 20 (CI = -.00, 

.58, r = .36, p < .001), Item 21 (CI = -.14, .41, r = .37, p < .001), item 22 (CI = -

.14, .49, r = .36, p < .001), item 23 (CI = .11, .76, r = .34, p < .001), item 24 (CI = 

-.16, .40, r = .38, p < .001), item 28 (CI = -.38, .18, r = .37, p < .001), item 29 (CI 

= -.63, -.05, r = .32, p < .001), item 30 (CI = -.17, .30, r = .28,  p < .01), item 31 

(CI = -.31, .31, r = .29, p < .01), item 33 (CI = -.21, .31, r = .18, p < .05), item 34 

(CI = -.18, .40, r = .35, p < .001), item 37 (CI = -.46, .17, r = .30, p < .001), item 

38 (CI = .02, .58, r = .44, p < .001), item 39 (CI = -.13, .37, r = .46, p < .001), 

item 40 (CI = -.17, .38, r = .35, p < .001), item 41 (CI = -.28, .29, r = .23,  p < 

.01), item 43 (CI = -.29, .34, r = .30, p < .001), and item 44 (CI = -.31, .19, r = 

.36, p < .001). 

3.3. Testing the Driver Education Effect 

To be able to test driver education effect Driver Attitude Scale (MDAS) and 

Traffic Climate Scale (TCS) were applied both pretest and posttests. Paired 

sample t-test was conducted to MDAS and TCS in factor based and then item 

based. Only the time-1 risky-oriented attitudes (M = 3.67, SD = .64) differed 

significantly from time-2 risky-oriented attitudes (M = 3.97, SD = .76) in factor 

base; t(131) = -4.18, p = .00 ( see Table 3.1) 

In the item base, 11
th
 item of MDAS óI would favour stricter enforcement of the 

speed limit on 50 mph roadsô showed significant difference between time-1 (M = 

3.74, SD = 1.27) and time-2 (M = 4.17, SD = 1.07); t(131)= -3.44, p = .00 (see 

Table 3.2). Also, 4 items from TCS had significant differences between time-1 

and time-2 measurements. There were significant differences in the scores of 

time-1 item 2 óDynamicô (M = 3.73, SD = 1.44) and time-2 (M = 4.14, SD = 1.38); 

t(131) = -2.82, p = .00, time-1 item 23 óDependent on mutual considerationô (M = 

3.54, SD = 1.70) and time-2 (M = 3.10, SD = 1.55); t(131)= 2.70, p = .00, time-1 

item 29 óChaoticô (M = 3.70, SD = 1.52) and time-2 (M = 4.05, SD = 1.38); 

t(131)= -2.37, p = .01 and lastly time-1 item 38 óSafeô (M = 3.48, SD = 1.60) was 
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significantly different from time 2 (M = 3.18, SD = 1.46); t(131)= 2.16, p = .03 

(see Table 3.3 ). 

Table 3.1. Descriptive Statistics and t-test Results in Factor Base 

 Pretest  Posttest  95% CI 

for Mean 

Difference 

   

Outcome M SD  M SD n R t df 

Safety-oriented attitudes 3.62 .76  3.63 .66 132 -.14, .11 .46***  -.19 131 

Risky-oriented attitudes 
3.67 .64  3.97 .76 132 -.43, -.15 .33***  

-

4.18** 
131 

Internality 4.61 .82  4.65 .93 132 -.20, .12 .42***  -.47 131 

Functionality 
3.67 

1.0

9 
 3.50 .87 132 -.00, .33 .53***  1.95 131 

External-affective 

demands 
3.33 .96  3.21 1.06 132 -.07, .31 .40***  1.24 131 

*p<.05, ** p < .01, *** p<.001 

 

Table 3.2. Descriptive Statistics and t-test Results in Item Base (MDAS) 

 Pretest  Posttest  95% CI 

for Mean 

Difference 

   

Outcome M SD  M SD n R t df 

2. People stopped by the 

police for close following are 

unlucky because lots of 

people do it 

3.53 1.31  3.64 1.25 132 -.39, .16 .20* -.80 131 

5. I think the police should 

start breathalysing a lot more 

drivers around pub closing 

times 

3.85 1.50  4.06 1.24 132 -.49, .06 .30***  -1.49 131 

6. It is quite acceptable to 

take a slight risk when 

overtaking 

3.77 1.17  3.80 1.21 132 -.27, -.21 .28** -.24 131 

7. Close following isn't really 

a serious problem at the 

moment 

3.93 1.10  4.14 1.12 132 -.46, .04 .12 -1.65 131 

9. Some drivers can be 

perfectly safe overtaking in 

situations which would be 

risky for others 

3.95 1.12  3.85 1.25 132 -.13, .33 .35***  .83 131 

10. Even one drink makes 

you drive less safely 
3.70 1.48  3.92 1.28 132 -.50, .07 .26** -1.50 131 

11. I would favour stricter 

enforcement of the speed 

limit on 50 mph roads 

3.74 1.27  4.17 1.07 132 -.66, -.18 .28** -3.44* 131 

12. Some people can drive 

perfectly safely even when 

they only leave a small gap 

behind the vehicle in front 

3.73 1.16  3.95 1.04 132 -.46, .00 .22** -1.90 131 

13. The aim of the police 

should be to stop as many 

people as possible overtaking 

in risky circumstances 

3.20 1.29  3.20 1.17 132 -.24, .24 .32***  .00 131 

*p<.05, ** p < .01, *** p<.001 
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Table 3.2. (continued) 

 Pretest  Posttest  95% CI 

for Mean 

Difference 

   

Outcome M SD  M SD n R t df 

14. Even driving slightly 

faster than the speed limit 

makes you less safe as a 

driver 

3.48 1.25  3.44 1.20 132 -.20, .29 .28** .35 131 

16. I would be happier if 

close following regulations 

were more strictly applied 

3.53 1.26  3.58 1.09 132 -.30, .21 .20* -.34 131 

17. Stricter enforcement of 

speed limits on 50mph roads 

would be effective in 

reducing the occurrence of 

road accidents 

3.87 1.13  3.92 1.15 132 -.29, .19 .22** -.42 131 

18. Even driving slightly too 

close to the car in front 

makes you less safe as a 

driver 

3.62 1.14  3.58 1.12 132 -.19, .27 .27** .31 131 

19. I think it is O.K. to 

overtake in risky 

circumstances as long as you 

drive within your own 

capabilities 

3.67 1.27  3.85 1.25 132 -.43, .08 .27** -1.31 131 

20. The law should be 

changed so that drivers aren't 

allowed to drink any alcohol 

3.61 1.50  3.66 1.39 132 -.35, .24 .28** -.35 131 

*p<.05, ** p < .01, *** p<.001 

 

Table 3.3. Descriptive Statistics and t-test Results in Item Base (TCS) 

 Pretest  Posttest  95% CI 

for Mean 

Difference 

   

Outcome M SD  M SD n R t df 

1. Dangerous 4.35 1.47  4.55 1.46 132 -.52, .17 .19* -1.25 131 

2. Dynamic 3.73 1.44  4.14 1.38 132 -.69, -.12 .30***  
-

2.82* 
131 

3. Complicated 4.40 1.50  4.45 1.50 132 -.33, .22 .41***  -.37 131 

4. Aggressive 4.27 1.69  4.52 1.44 132 -.58, .09 .22* -1.41 131 

6. Fast 4.25 1.63  4.32 1.51 132 -.40, .26 .24** -.40 131 

7. Stressful 4.76 1.41  4.67 1.47 132 -.20, .38 .28** .60 131 

8. Monotonous 3.08 1.70  3.19 1.48 132 -.44, .21 .30***  -.69 131 

9. Depends on luck 3.52 1.73  3.20 1.66 132 -.04, .68 .20* 1.71 131 

10. Requiring you on the 

alert 
4.92 1.44  4.98 1.51 132 -.35, .22 .35***  -.46 131 

11. Depends on fate 3.01 1.81  3.09 1.71 132 -.42, .25 .37***  -.48 131 

12. Requiring cautiousness 5.33 1.81  5.20 1.32 132 -.11, .35 .39***  1.00 131 

13. Requiring experience 5.14 1.29  5.09 1.32 132 -.24, .34 .16 .35 131 

16. What you done becomes 

a benefit to you 
3.11 1.77  2.93 1.78 131 -.14, .50 .44***  1.11 130 

17. Giving a feeling that you 

are worthless 
3.12 1.73  2.90 1.53 132 -.09, .53 .37***  1.37 131 

*p<.05, ** p < .01, *** p<.001 
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Table 3.3. (continued) 

 Pretest  Posttest  95% CI 

for Mean 

Difference 

   

Outcome M SD  M SD n R t df 

18. Mobile 4.36 1.40  4.46 1.37 132 -.42, .22 .07 -.59 131 

19. Causing tension 4.73 1.39  4.69 1.44 132 -.26, .34 .23** .24 131 

20. Including preventive 

measures 
4.16 1.51  3.87 1.49 132 -.00, .58 .36***  1.94 131 

21. Under enforcement 4.02 1.45  3.89 1.41 132 -.14, .41 .37***  .97 131 

22. Travel easily from place  

to place 
3.98 1.67  3.81 1.65 132 -.14, .49 .36***  1.06 131 

23. Dependent on mutual 

consideration 
3.54 1.70  3.10 1.55 132 .11, .76 .34***  2.70* 131 

24. Planned 3.57 1.51  3.45 1.44 132 -.16, .40 .38***  .84 131 

28. Risky 4.50 1.49  4.60 1.44 132 -.38, .18 .37***  -.68 131 

29. Chaotic 3.70 1.52  4.05 1.38 132 -.63, -.05 .32***  
-

2.37* 
131 

30. Requiring patience 5.06 1.09  4.99 1.22 132 -.17, .30 .28** .56 131 

31. Making irritated 4.26 1.49  4.26 1.54 132 -.31, .31 .29** .00 131 

32. Requiring vigilance 5.11 1.25  4.91 1.42 132 -.10, .51 .09 1.30 131 

33. Requiring skilfulness 5.16 1.13  5.11 1.25 132 -.21, .31 .18* .39 131 

34. Harmonious 3.58 1.52  3.48 1.47 132 -.18, .40 .35***  .71 131 

35. Time consuming 3.72 1.69  3.96 1.66 132 -.61, .13 .16** -1.28 131 

37. Egalitarian 3.05 1.61  3.19 1.51 132 -.46, .17 .30***  -.89 131 

38. Safe 3.48 1.60  3.18 1.45 132 .02, .58 .44***  2.16* 131 

39. Functional 3.58 1.46  3.46 1.35 132 -.13, .37 .46***  .95 131 

40. Free flowing 3.65 1.50  3.55 1.38 132 -.17, .38 .35***  .74 131 

41. Requiring knowledge of 

traffic rules 
5.08 1.37  4.36 1.58 132 -.28, .29 .23** .05 131 

43. Unpredictable 4.36 1.58  4.34 1.56 132 -.29, .34 .30***  .14 131 

44. Dense 4.88 1.32  4.94 1.26 132 -.31, .19 .36***  -.47 131 

*p<.05, ** p < .01, *** p<.001 

 

3.4. Bivariate Correlation Coefficients 

Correlations between age, written exam score, result of driving exam, km/h during 

driving practice, number of active accidents during driving practices, safety-

oriented attitudes, risky-oriented attitudes, internal requirements, functionality, 

external affective demands, errors, violations and positive driver behaviors were 

listed in Table 4.  

First of all, age was positively related with time-2 safety-oriented attitudes (r = 

.17, p < .05)   and time-2 risky-oriented attitudes (r = .20, p < .05). Written exam 

score was negatively related with result of driving exam (r = -.46, p < .01), 
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number of active accidents during driving practices (r = -.44, p < .01), and time-1 

functionality (r = -.27, p < .01). Also, written exam score was positively related 

with time-1 safety-oriented attitudes (r = .17, p < .05), time-2 safety-oriented 

attitudes (r = .21, p < .05), time-1 internal requirements (r = .18, p < .05), time-2 

internal requirements (r = .28, p < .01) and lastly time-2 external affective 

demands (r = .25, p < .01). Result of driving exam was positively related with 

both number of active accident during driving practices (r = .24, p < .01) and 

time-1 functionality (r = .19, p < .05). Km/h during driving practice was 

negatively related with time-2 functionality (r = -.18, p < .05) and positively 

related with time-2 external affective demands (r = .18, p < .05) 

Time-1 safety-oriented attitudes was positively related with time-2 safety-oriented 

attitudes (r = .46, p < .01), time-2 risky-oriented attitudes (r = .20, p < .05), time-

1 internal requirements (r = .22, p < .01), and time-2 internal requirements (r = 

.17, p < .05). Time-1 risky-oriented attitudes was positively related with time-2 

safety-oriented behaviors (r = .18, p < .05), time-2 risky-oriented behaviors (r = 

.33, p < .01), positive driver behaviors (r = .32, p < .01), time-1 internal 

requirements (r = .23, p < .01), and time-2 internal requirements (r = .17, p < 

.05). Moreover, time-1 risky-oriented attitudes was negatively related with errors 

(r = -.22, p < .01) and violations (r = -.30, p < .01). 

Time-2 safety-oriented attitudes was found to be positively related with time-2 

risky-oriented attitudes (r = .21, p < .05), positive driver behaviors (r = .28, p < 

.01), time-1 internal requirements (r = .28, p < .01), and time-2 internal 

requirements (r = .36, p < .01), but negatively related with violations (r = -.17, p 

< .05). Time-2 risky-oriented attitudes was positively related with time-1 internal 

requirements (r = .23, p < .01) but negatively related with errors (r = -.38, p < 

.01), violations (r = -.31, p < .01) and time-2 external affective demands (r = -.27, 

p < .01). 

Time-1 internal requirements was positively related with time-1 external affective 

demands (r = .31, p < .01), time-2 internal requirements (r = .42, p < .01), 
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positive driver behaviors (r = .34, p < .01) and negatively with violations (r = -

.18, p < .05). Time-1 functionality positively related with time-2 functionality (r = 

.53, p < .01) and negatively related with time-2 internal requirements (r = -.21, p 

< .05). Time-1 external affective demands was positively related with time-2 

external affective demands (r = .40, p < .01) and errors (r = .19, p < .05). 

Time-2 internal requirements was negatively related with violations (r = -.19, p < 

.05) and positively related with positive driver behaviors (r = .32, p < .01) and 

time-2 external affective demands (r = .38, p < .01). Time-2 external affective 

demands was positively related with violations (r = .17, p < .05). 

Errors was positively related with violations (r = .70, p < .01) (see Table 4). 

 



 

Table 4. Correlations, Means and Standard Deviations of All Variables   

Variable Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1.Age 25.26 8.17 1                  

2. WES 80.06 11.08 -.06 1                 

3. RDE   .12 -.46** 1                

4. Km/h 105.11 47.19 -.03 .09 -.07 1               

5. NAA   -.03 -.44** .24** -.10 1              

6. T1SA 3.64 .79 -.08 .17* -.09 -.08 .09 1             

7. T1RA 3.63 .66 .12 10* .05 .05 -.15 .14 1            

8. T2SA 3.63 .66 .17* .21* -.04 -.11 .04 .46** .18* 1           

9. T2RA 3.97 .76 .20* .11 .01 -.09 -.01 .20* .33** .21* 1          

10. T1IR 4.58 .83 .00 .18* .03 -.11 .08 .22** .23** .28** .23** 1         

11. T1F 3.67 1.09 .12 -.27** .19* -.13 .17 -.11 -.06 -.09 -.04 -.11 1        

12. T1ED 3.31 .95 -.07 .04 .14 -.00 .08 -.14 -.11 -.02 -.09 .31** -.04 1       

13. T2IR 4.65 .93 -.00 .28** -.08 -.00 .09 .17* .17* .36** -.01 .42** -.21* .02 1      

14. T2F 3.50 .87 .06 -.06 .08 -.18* .03 -.03 .02 -.01 -.02 -.00 .53** -.09 .04 1     

15. T2ED 3.21 1.06 -.16 .25** -.14 -.18* .00 .03 -.16 .07 -.27** .15 -.15 .40** .38** -.05 1    

16. ER 1.47 .60 -.09 -.04 .10 -.06 .01 -.03 -.22** -.02 -.38** -.04 .07 .19* -.01 -.15 .15 1   

17. VS 1.34 .56 -.14 -.06 .01 .02 .01 -.13 -.30** -.17* -.31** -.18* .03 .14 -.19* -.03 .17* .70** 1  

18. PDB 3.86 1.12 .08 .11 -.06 -.06 .03 .11 .32** .28** .09 .34** .03 -.06 .32** .11 .06 -.01 -.13 1 

Note. WES=Written Exam Score; RDE=Result of Driving Exam; NAA=Number of Active Accidents; NPA=Number of Passive Accidents; T1SA=Time-1 Safety-oriented 

Attitudes; T1RA=Time-1 Risky-oriented Attitudes; T2SA=Time-2 Safety-oriented Attitudes; T2RA=Time-2 Risky-oriented Attitudes; T1IR=Time-1 Internal Requirements; 

T1F=Time-1 Functionality; T1ED=Time-1 External Affective Demands; T2IR=Time-2 Internal Requirements; T2F=Time-2 Functionality; T2ED=Time-2 External Affective 

Demands; ER= Errors;VS=Violations; PDB=Positive Driver Behaviors * Correlation significant at the .05 level (2-Tailed).  **Correlation significant at the .01 level (2-Tailed). 

5
9 
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3.5. Main Analyses 

3.5.1. Comparisons of Demographic Variables 

3.5.1.1. Comparison of Female and Male in Study Variables 

A one-way analysis of variance (ANOVA) was conducted to compare female and 

male in terms of age, km/h during driving practices, and numbers of active 

accidents, written exam scores, factors of Manchester Driver Attitude Scale, 

Traffic Climate Scale and Driver Behavior Questionnaire.  

Results showed that significant difference existed between female and male in 

time-1 internality (F(1, 148) = 12.15, p = .00, ɖ
2 

= .07), time-2 internality (F(1, 

130) = 17.49, p = .00, ɖ
2 
= .11 ), and positive driver behaviors (F(1, 130) = 4.45, p 

= .03, ɖ
2 

= .03). Female (M = 4.87, SD = .66) (M = 5.04, SD = .57) had higher 

scores on internality factor than male (M = 4.40, SD = .88) (M = 4.39, SD = 1.04) 

both time-1 and time-2 respectively. Also, female (M = 4.10, SD = 1.01) reported 

more positive driver behavior than male (M = 3.69, SD = 1.17). Results were 

listed in Table 5.1. 

Table 5.1. Analysis of Variance Summary- Differences between Female and Male 

in Study Variables 

Source 
Femaleôs Mean 

(N=58) 

Maleôs Mean 

(N=91) 
F 

Partial Eta 

Squared 

1. Age 25.50 25.10 .08 .00 

2. WES 81.89 78.85 2.42 .01 

3. Km/h 98.66 109.78 1.61 .01 

4. NAA .04 .01 .49 .00 

5. T1SA 3.79 3.54 3.55 .02 

6.T1RA 3.74 3.57 2.41 .01 

7. T2SA 3.77 3.54 3.84 .02 

8. T2RA 4.00 3.95 .13 .00 

Note. WES=Written Exam Score; RDE=Result of Driving Exam; NAA=Number of Active Accidents; 

NPA=Number of Passive Accidents; T1SA=Time-1 Safety-oriented Attitudes; T1RA=Time-1 Risky-oriented 

Attitudes; T2SA=Time-2 Safety-oriented Attitudes; T2RA=Time-2 Risky-oriented Attitudes; T1IR=Time-1 

Internality; T1F=Time-1 Functionality; T1ED=Time-1 External Affective Demands; T2IR=Time-2 

Internality; T2F=Time-2 Functionality; T2ED=Time-2 External Affective Demands; VS=Violations; 

PDB=Positive Driver Behaviors, * p<.05; ** p<.01. Adjusted mean scores are used 
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Table 5.1. (continued) 

Source 
Femaleôs Mean 

(N=58) 

Maleôs Mean 

(N=91) 
F 

Partial Eta 

Squared 

9.T1IR 4.87 4.40 12.15** .07 

10.T1F 3.51 3.77 1.97 .01 

11. T1ED 3.33 3.30 .05 .00 

12. T2IR 5.04 4.39 17.49** .11 

13. T2F 3.54 3.47 .16 .00 

14. T2ED 3.33 3.13 1.10 .00 

15. Errors  1.54 1.42 1.15 .00 

16. VS 1.27 1.38 1.28 .01 

17. PDB 4.10 3.69 4.45* .03 

Note. WES=Written Exam Score; RDE=Result of Driving Exam; NAA=Number of Active Accidents; 

NPA=Number of Passive Accidents; T1SA=Time-1 Safety-oriented Attitudes; T1RA=Time-1 Risky-oriented 

Attitudes; T2SA=Time-2 Safety-oriented Attitudes; T2RA=Time-2 Risky-oriented Attitudes; T1IR=Time-1 

Internality; T1F=Time-1 Functionality; T1ED=Time-1 External Affective Demands; T2IR=Time-2 

Internality; T2F=Time-2 Functionality; T2ED=Time-2 External Affective Demands; VS=Violations; 

PDB=Positive Driver Behaviors, * p<.05; ** p<.01. Adjusted mean scores are used 

3.5.1.1.1. Comparison of Female and Male in Driving Exam 

Female and male were compared in terms of their driving exam results. Chi-

square analysis was used because results were coded as pass or fail.  

According to the results, significant difference did not exist between driving exam 

results of female and male (see table 5.2) 

Table 5.2. Result Results of Chi-square Test and Descriptive Statistics for Driving 

Exam Results by Gender 

RDE GENDER 

 Female  Male 

Pass 35 (66%)  58 (72.5%) 

Fail 18 (34%)  22 (27.5%) 

Note. c
2
 = .63, df = 1. Numbers in parentheses indicate column percentages. 

RDE= Result of Driving Exam 
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3.5.1.2 Comparisons of Education Levels in Study Variables 

To be able to evaluate the relationship between education levels of participants 

and written exam scores, number of active accidents during driving practices and 

factors of Manchester Driver Attitude Scale, Traffic Climate Scale and Driver 

Behavior Questionnaire one-way ANOVA was conducted one by one. Education 

level was separated 3 section which were elementary, high school and college. 

ANOVA was significant for written exam scores (F(2,124) = 7.75, p=.00, ɖ
2 

= 

.11). Mean of college group (M = 84.84, SD = 10.98) was significantly higher 

than mean of elementary group (M = 74.91, SD = 11.82). Also, time-1 safety-

oriented attitudes of elementary group (M = 3.25, SD = .92) were significantly 

lower than both high school group (M = 3.75, SD = .68) and college group (M = 

3.83, SD = .68) (F(2,140) = 7.31, p=.00, ɖ
2 

= .09). Another significant difference 

occurred in time-1 internality scores (F(2,140) = 7.89, p=.00, ɖ
2 

= .10).  Both 

elementary group (M = 4.42, SD = .84) and high school group (M = 4.45, SD = 

.81) had lower scores than college group (M = 5.01, SD = .61). Moreover, time-1 

functionality scores of elementary group (M = 3.97, SD = 1.08) were significantly 

higher than college group (M = 3.35, SD = 1.11) (F(2,140) = 3.64, p=.02, ɖ
2 

= 

.05). The last significant difference was between time-2 internality scores of 

elementary group (M = 4.19, SD = 1.02) and college group (M = 5.07, SD = .73) 

(F(2,123) = 8.93, p=.00, ɖ
2 
= .12). Results were listed in Table 6.1. 
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Table 6.1. Analysis of Variance Summary- Differences between Education Levels 

in Study Variables 

Source 

Elementary 

Group Mean 

(N=35) 

High School 

Group Mean 

(N=55) 

College 

GroupMean 

(N=37) 

F Partial Eta Squared 

1. WES 74.91 80.02 84.84 7.75** .11 

2. NAA .00 .02 .05 .66 .01 

3. T1SA 3.25 3.75 3.83 7.31** .09 

4.T1RA 3.58 3.66 3.63 .16 .00 

5. T2SA 3.50 3.60 3.78 1.68 .02 

6. T2RA 4.03 3.88 4.07 .80 .01 

7.T1IR 4.42 4.45 5.01 7.89** .10 

8.T1F 3.97 3.74 3.35 3.64* .05 

9. T1ED 3.34 3.18 3.46 1.11 .01 

10. T2IR 4.19 4.62 5.07 8.93** .12 

11. T2F 3.54 3.52 3.45 .10 .00 

12. T2ED 3.06 3.17 3.33 .60 .01 

13. Errors  1.48 1.52 1.35 .96 .01 

14. VS 1.39 1.39 1.18 2.02 .03 

15. PDB 3.74 3.85 3.92 .22 .00 

Note. WES=Written Exam Score; RDE=Result of Driving Exam; NAA=Number of Active Accidents; 

NPA=Number of Passive Accidents; T1SA=Time-1 Safety-oriented Attitudes; T1RA=Time-1 Risky-oriented 

Attitudes; T2SA=Time-2 Safety-oriented Attitudes; T2RA=Time-2 Risky-oriented Attitudes; T1IR=Time-1 

Internality; T1F=Time-1 Functionality; T1ED=Time-1 External Affective Demands; T2IR=Time-2 

Internality; T2F=Time-2 Functionality; T2ED=Time-2 External Affective Demands; VS=Violations; 

PDB=Positive Driver Behaviors, * p<.05; ** p<.01. Adjusted mean scores are used 

3.5.1.2.1. Comparisons of Education Levels in Driving Exam 

The relationship between education levels and success in driving exam was 

examined via Chi-square test.  

Results showed that, results of the driving exam did not depend on education 

levels and of participants (see Table 6.2). 

Table 6.2. Results of Chi-square Test and Descriptive Statistics for Driving Exam 

Results by Education Level 

  Education Level 

Result of Driving Exam  Elementary High School College 

Pass  20 (57.1%) 41 (74.5%) 27 (73.0%) 

Fail  15 (42.9%) 14 (25.5%) 10 (27.0%) 

Note. c
2
 = 3.37, df = 2. Numbers in parentheses indicate column percentages. 
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3.6.2. Testing of Main Effects 

3.6.2.1. Testing the Relationship between Attitudes and Behaviors 

Prediction ability of traffic related attitudes of participants on their behaviors 

which could be observed during driving practices was examined. Attitudes of 

participants included attitudes toward traffic rules and traffic climate. To be able 

to test this prediction ability hierarchical regression analysis was conducted. There 

were 3 dependent variables errors, violations and positive driver behaviors and 

attitudes were measured twice. Therefore, analysis was done in 6 parts. 

In the first analysis, age, gender and km/h during driving practices were controlled 

for the first step. In the second step, time-1 measurements of Driver Attitude Scale 

(MDAS) and Traffic Climate Scale (TCS) were included in the analysis. Then, 

óerrorsô was entered as the dependent variable. Results showed that neither control 

variables nor factors of MDAS and TCS predicted errors (see Table 7.1). 

In the second analysis, after controlling age, gender and km/h during driving 

practices, time-2 measurements of MDAS and TCS were counted in the analysis 

and óerrorsô was entered as the dependent variable again. According to the results, 

time-2 measurements of MDAS and TCS predicted óerrorsô after controlling age, 

gender and km/h during driving practices (R
2 
= .23, F(5, 110) = 5.94, p < .001). In 

the unique effect examination it was found out that risky-oriented attitudes (ɓ = -

.40, t = -4.56, p < .001) and functionality (ɓ = -.20, t = -2.39, p < .05) predicted 

errors negatively (see Table 7.2). 

In the third analysis, age, gender and km/h during driving practices were 

controlled for the first step and time-1 measurements of MDAS and TCS were 

included in the analysis in the second step. óViolationsô was the dependent 

variable in the last analysis. It was seen that, MDAS and TCS predicted 

óViolationsô after controlling the effects of age, gender and km/h during driving 

practices (R
2 
= .15, F(5, 110) = 3.16, p < .05). The only unique effect belonged to 

risky-oriented attitudes and it predicted violations negatively (ɓ = -.22, t = -2.30, p 

< .05) (see Table 7.3) 
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In the fourth analysis, control variables were same in the first step and time-2 

measurements of MDAS and TCS were entered in the second step for 

óViolationsô. Results showed that, MDAS and TCS predicted óViolationsô (R
2 
= 

.19, F(5, 110) = 4.28, p < .01). Risky-oriented attitudes (ɓ = -.24, t = -2.71, p < 

.01), and internality (ɓ = -.25, t = -2.44, p < .05) predicted violations negatively 

and external affective demands predicted positively (ɓ = .21, t = 2.18, p < .05) 

(see Table 7.4). 

In the fifth analysis, age, gender and km/h during driving practices were 

controlled in the first step, time-1 measurements of MDAS and TCS were 

included in the second step. Dependent variable was óPositive Driver Behaviorsô. 

According to the results, time-1 measurements of MDAS and TCS predicted 

óPositive Driver Behaviorsô after controlling age, gender and km/h (R
2 
= .23, F(5, 

110) = 5.20, p < .001). Both risky-oriented attitudes (ɓ = .25, t = 2.76, p < .01) and 

internality (ɓ = .32, t = 3.20, p < .01) predicted positive driver behaviors 

positively (see Table 7.5).  

In the last analysis, after controlling age, gender and km/h during driving practices 

in the first step, time-2 measurements of MDAS and TCS included in the analysis 

in the second step for óPositive Driver Behaviorsô. It was found out that results 

was significant for time-2 measurements of MDAS and TCS (R
2 
= .18, F(5, 110) = 

3.48, p < .01). Also, examination of unique effects showed that only internality 

predicted positive driver behaviors positively (ɓ = .26, t = 2.48, p < .05) (see Table 

7.6) 
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Table 7.1. Hierarchical Multiple Regression Analysis for Prediction Values of 

Time-1 MDAS and TCS on Errors 

 ȸ t Sig. R
2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .02 .02 .44 .89 

Age -.10 -1.17 .24     

Gender -.08 -.89 .37     

Km/h -.06 -.68 .49     

Step 2    .10 .08 .07 2.08 

T1SA -.02 -.20 .83     

T1RA -.17 -1.71 .08     

T1IR -.08 -.75 .45     

T1F .08 .85 .39     

T1ED .17 1.70 .09     
Dependent Variable is Errors 

T1SA=Time-1 Safety-oriented Attitudes; T1RA=Time-1 Risky-oriented Attitudes; T1IR=Time-1 Internality; 

T1F=Time-1 Functionality; T1ED=Time-1 External-Affective Demands *p<.05, **p<.01, ***p<.001 

Table 7.2. Hierarchical Multiple Regression Analysis for Prediction Values of 

Time-2 MDAS and TCS on Errors 

 
ȸ t Sig. R

2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .02 .02 .44 .89 

Age -.10 -1.17 .24     

Gender -.08 -.89 .37     

Km/h -.06 -.68 .49     

Step 2    .23 20 .00 5.94*** 

T2SA .06 .62 .53     

T2RA -.40 -4.56 .00     

T2IR -.09 -.97 .33     

T2F -.20 -2.39 .01     

T2ED .10 1.04 .29     
Dependent Variable is Errors 

T2SA=Time-2 Safety-oriented Attitudes; T2RA=Time-2 Risky-oriented Attitudes; T2IR=Time-2 Internality; 

T2F=Time-2 Functionality; T2ED=Time-2 External-Affective Demands *p<.05, **p<.01, ***p<.001 
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Table 7.3. Hierarchical Multiple Regression Analysis for Prediction Values of 

Time-1 MDAS and TCS on Violations 

 ȸ t Sig. R
2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .03 .03 .29 1.26 

Age -.14 -1.57 .11     

Gender .09 1.05 .29     

Km/h .00 .06 .94     

Step 2    .15 .12 .01 3.16* 

T1SA -.04 -.46 .64     

T1RA -.22 -2.30 .02     

T1IR -.17 -1.66 .09     

T1F .01 .11 .90     

T1ED .15 1.54 .12     
Dependent Variable is Violations 

T1SA=Time-1 Safety-oriented Attitudes; T1RA=Time-1 Risky-oriented Attitudes; T1IR=Time-1 Internality; 

T1F=Time-1 Functionality; T1ED=Time-1 External Affective Demands *p<.05, **p<.01, ***p<.001 

 

Table 7.4. Hierarchical Multiple Regression Analysis for Prediction Values of 

Time-2 MDAS and TCS on Violations 

 
ȸ t Sig. R

2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .03 .03 .29 1.26 

Age -.14 -1.57 .11     

Gender .09 1.05 .29     

Km/h .00 .06 .94     

Step 2    .19 .15 .00 4.28* 

T2SA -.05 -.60 .54     

T2RA -.24 -2.71 .00     

T2IR -.25 -2.44 .01     

T2F -.02 -.28 .77     

T2ED .21 2.18 .03     
Dependent Variable is Violations 

T2SA=Time-2 Safety-oriented Attitudes; T2RA=Time-2 Risky-oriented Attitudes; T2IR=Time-2 Internality; 

T2F=Time-2 Functionality; T2ED=Time-2 External Affective Demands *p<.05, **p<.01, ***p<.001 
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Table 7.5. Hierarchical Multiple Regression Analysis for Prediction Values of 

Time-1 MDAS and TCS on Positive Driver Behaviors 

 
ȸ t Sig. R

2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .05 .05 .10 2.13 

Age .08 .92 .35     

Gender -.20 -2.20 .03     

Km/h -.03 -.42 .67     

Step 2    .23 .18 .00 5.20*** 

T1SA -.03 -.41 .67     

T1RA .25 2.76 .00     

T1IR .32 3.20 .00     

T1F .11 1.28 .20     

T1ED -.11 -1.22 .22     
Dependent Variable is Positive Driver Behaviors 

T1SA=Time-1 Safety-oriented Attitudes; T1RA=Time-1 Risky-oriented Attitudes; T1IR=Time-1 Internality; 

T1F=Time-1 Functionality; T1ED=Time-1 External-Affective Demands *p<.05, **p<.01, ***p<.001 

 

 

Table 7.6. Hierarchical Multiple Regression Analysis for Prediction Values of 

Time-2 MDAS and TCS on Positive Driver Behaviors 

 
ȸ t Sig. R

2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .05 .05 .10 2.13 

Age .08 .92 .35     

Gender -.20 
-

2.20 
.03     

Km/h -.03 -.42 .67     

Step 2    .18 .13 .00 3.48** 

T2SA .17 1.73 .08     

T2RA .04 .45 .65     

T2IR .26 2.48 .01     

T2F .09 1.06 .29     

T2ED -.02 -.24 .80     
Dependent Variable is Positive Driver Behaviors 

T2SA=Time-2 Safety-oriented Attitudes; T2RA=Time-2 Risky-oriented Attitudes; T2IR=Time-2 Internality; 

T2F=Time-2 Functionality; T2ED=Time-2 External-Affective Demands *p<.05, **p<.01, ***p<.001 
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3.6.2.3. Testing the Relationship between Written Exam Scores and 

Behaviors 

Another hierarchical regression analysis was conducted to test that whether 

written exam scores of participants would predict their behaviors which could be 

observed during driving practices or not, because written exam scores could be 

treated as an indicator of acquisition from theoretical part of driver education. 

Driver behaviors included errors, violations and positive driver behaviors so; 

analysis was done in 3 parts. 

In the first analysis, age, gender and km/h during driving practices were controlled 

for the first step. In the second step, written exam scores were included in the 

analysis. Then, óerrorsô was entered as the dependent variable. Results showed that 

both control variables and written exam scored did not affect the errors of the 

participants (see Table 8.1). 

In the second analysis, after controlling age, gender and km/h during driving 

practices, written exam scores were included in the analysis and óviolationsô was 

entered as the dependent variable. According to the results, written exam scores 

did not predict violations of participants (see Table 8.2). 

In the third analysis, age, gender and km/h during driving practices were 

controlled for the first step and written exam scores were entered the analysis in 

the second step. óPositive driver behaviorsô was the dependent variable in the last 

analysis. In the results it was seen that, written exam scores did not predict 

ópositive driver behaviorsô significantly (see Table 8.3). 
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Table 8.1. Hierarchical Multiple Regression Analysis for Prediction Values 

Written Exam Scores on Errors 

 ȸ T Sig. R
2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .02 .02 .44 .89 

Age -.10 -1.17 .24     

Gender -.08 -.92 .35     

Km/h -.06 -.64 .52     

Step 2    .02 .00 .61 .25 

WES -.04 -.50 .61     
Dependent Variable is Errors 

WES= Written Exam Scores 

 

Table 8.2. Hierarchical Multiple Regression Analysis for Prediction Values 

Written Exam Scores on Violations 

 
B T Sig. R

2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .03 .03 .29 1.24 

Age -.14 
-

1.56 
.12     

Gender .09 1.02 .30     

Km/h .00 .08 .93     

Step 2    .03 .00 .73 .12 

WES -.03 -.34 .73     
Dependent Variable is Violations 

WES= Written Exam Scores 

 

Table 8.3. Hierarchical Multiple Regression Analysis for Prediction Values 

Written Exam Scores on Positive Driver Behaviors 

 
ɓ T Sig. R

2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .04 .04 .12 1.97 

Age .08 .94 .34     

Gender -.18 -2.02 .04     

Km/h -.05 -.57 .56     

Step 2    .06 .01 .24 1.34 

WES .10 1.16 .24     
Dependent Variable is Positive Driver Behaviors 

WES= Written Exam Scores 
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3.6.2.4. Testing the Relationship between Attitudes and Written Exam Scores 

Written exam scores was evaluated as an indicator of acquisition from theoretical 

part of the driver education so possible prediction power of time-1 attitudes on 

written exam scores was analyzed via hierarchical regression.  

In the first step of the analysis, age, gender and education level of participants 

were entered as control variables. In the second step, time-1 measurements of 

safety-oriented attitudes, risky-oriented attitudes, internality, functionality and 

external-affective demands were included in the analysis. Then, ówritten exam 

scoresô was entered as the dependent variable. Results showed that not time-1 

attitudes but control variables predict written exam scores significantly (R
2 
= .12, 

F(3, 123) = 5.58, p < .01). However, the only unique effect was education level 

which predict written exam scores positively (ɓ = .33, t = 3.67, p < .001) (see 

Table 9). 
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Table 9. Hierarchical Multiple Regression Analysis for Prediction Values Time-1 

Attitudes on Written Exam Scores  

 ȸ T Sig. R
2
 

R
2 

Change 

Sig. R
2 

Change 
F 

Step 1    .12 .12 .001 5.58* 

Age .04 .51 .61     

Gender -.07 -.91 .36     

Education .33 3.67 .00     

Step 2    .16 .04 .34 1.13 

T1SA .08 .90 .36     

T1RA .04 .43 .66     

T1IR .04 .42 .66     

T1F -.17 -1.97 .05     

T1ED .00 .07 .94     
Dependent Variable is Written Exam Scores 

T1SA=Time-1 Safety-oriented Attitudes; T1RA=Time-1 Risky-oriented Attitudes; T1IR=Time-1 Internality; 

T1F=Time-1 Functionality; T1ED=Time-1 External-Affective Demands *p <.01 

3.6.2.5. Testing the Relationship between Driver Behaviors and Result of 

Driving Exam 

A binary logistic regression was conducted to test the relationship between Driver 

behaviors and driving exam results. Driver behaviors included errors, violations 

and positive driver behaviors. 

Age, gender and km/h during driving practice, errors, violations and positive 

driver behaviors included in the analysis. Result of driving exam was entered as 

dependent variable. Results were not significant for the model (see Table 10). 

Table 10. Binary Logistic Regression Analysis for Prediction Values of Driver 

Behaviors on Results of Driving Exam 

Source B SE B eB 

1. Age .02 .03 1.02 

2. Gender -.30 .62 .74 

3. Km/h -.02 .00 .97 

4. Error  .35 .70 1.42 

5. Violation -.17 .76 .83 

6.Positive Driver Behavior -.30 .26 .73 

   Dependent Variable is Results of Driving Exam 
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3.6.2.6. Testing the Relationship between Time-2 Measurements of Attitudes 

and Result of Driving Exam 

The last analysis was binary logistic regression and it was conducted to see 

whether the results of driving exam could be predicted by attitudes of participants 

which were measured in time-2. Time-2 attitudes included risky-oriented 

attitudes, safety-oriented attitudes, internality, functionality and external-affective 

demands.   

Age, gender and km/h during driving practice, and time-2 measurements of 

attitudes were entered and driving exam results was dependent variable. Results 

showed that model was not significant (see Table 11). 

Table 11. Binary Logistic Regression Analysis for Prediction Values of Time-2 

MDAS and TCS on Results of Driving Exam 

Source B SE B eB 

1. Age .02 .03 1.02 

2. Gender .05 .68 1.05 

3. Km/h -.02 .00 .97 

4. T2SA -.07 .48 .92 

5. T2RA -.44 .42 .64 

6. T2IR -.51 .37 .59 

7. T2F .05 .34 1.05 

8.T2ED -.42 .34 .65 

Dependent Variable is Results of Driving Exam 

T2SA=Time-2 Safety-oriented Attitudes; T2RA=Time-2 Risky-oriented Attitudes; T2IR=Time-2 Internality; 

T2F=Time-2 Functionality; T2ED=Time-2 External-Affective Demands  
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CHAPTER IV  

 

 

DISCUSSION 

 

In the present study it was investigated that attitude changes of learner drivers in 

Turkey before and after driver education and possible attitude effect on future 

driver behaviors. In this chapter, evaluations of the findings, contributions of the 

study to the literature, limitations of the study and suggestions for further research 

are discussed respectively.  

4.1 Evaluations of the Findings 

4.1.1. Evaluations of the Factor Analysis of Scales 

The purpose of the factor analysis was to validate MDAS, TCS and DBQ on 

learner drivers due to lack of examples in the literature. Factor structures and item 

loadings were discussed in this part for all of the scales used in this study. 

In the previous study which conducted with larger sample size and experienced 

drivers, MDAS was found to be four-factor structure in Turkey (Lajunen & 

¥zkan, 2004) while it has two-factor structure in this study both in time-1 and 

time-2 measurements. Factors were named as safety-oriented attitudes and risky-

oriented attitudes. Factor loadings of items, internal consistencies or reliabilities 

are acceptable and it can be said that MDAS works on learner drivers with a 

different factor structure than experienced drivers. Also, it may point out that, 

schemas about specific traffic issues are not ready until people start to use the car 

because they did not show same attitude categorization with experienced drivers 

before they had the driver education. However, this situation did not change after 
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they had the education so it can be said that separating attitudes into more specific 

categories like attitudes toward speeding, overtaking, drink driving or structural 

constructions and making schemas about traffic may take a while for the learner 

driver. Moreover, same factor structure before and after the education may infer 

that driver education in Turkey do not affect the attitudes of learner drivers. 

During this study none of the participants were allowed to drive alone and 

attitudes may develop after get into the traffic culture and drive alone.   

Item 1 óSome people can drive perfectly safely after drinking three or four pints of 

beerô, item 3 óI would welcome further use of double white lines to let me know 

when it is unsafe to overtakeô and item 4 óSpeed limits are often set too low, with 

the result that many drivers ignore themô did not load any of the factors in time-1. 

In the city where data of this study were collected drinking beer is a common 

behavior between both female and male. Therefore, most of the learner drivers 

probably see their family members or acquaintances driving after drinking beer. 

However, they cannot say it is safe at all. It could be the reason why learner 

drivers did not have clear vision for item 1. One possible explanation for item-3 

could be being unfamiliar to roads with double white lines because learner drivers 

live in a small city where most used roads are generally one-way with one lane. 

Moreover, people may not pay attention to speed limits until they drive the car so; 

that could be the reason why item 4 did not load any of the factors in time-1. 

In time-2 measurements item 8 óI know exactly how fast I can drive and still drive 

safelyô and item 15 óIt's hard to have a good time if everyone else is drinking but 

you have to limit yourself because you're drivingô did not load on any of the 

factors. Also, they had the lowest loading values in time-1 risky-oriented attitudes. 

After having the education participants could see themselves more talented in 

using the car fast and safer although they had alcohol. Education may make them 

have more self-esteem.  

Factor structure of TCS was in line with the original scale and TCS has three 

dimensions which are externality, internality and functionality. Professional 
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(¥zkan & Lajunen, 2009b) and non-professional driver groups (¥zkan & 

Lajunen, 2009a) showed four-factor structure which depend on the same three 

dimensions (i.e., functionality, internality, and externality). In this study, learner 

drivers showed three-factor structure in time-1 and time-2 measurements of TCS. 

As distinct from other driver groups, learner drivers did not classify the 

competitiveness factor. Similar with the MDAS, this categorization may point out 

that learner drivers become clearer about specification of their attitudes about 

traffic after a while they joined the traffic by themselves. Also, it can be concluded 

that driving practice process is not enough for learner driver to develop their 

schemas in detailed. It can be discussed that any of the processes do not help them 

because driving with another adult may not result with clearer categorization. 

First of all, the number of items which did not load any of the factors or loaded 

with close or same factor loading values into more than one factors got lower in 

time-2 measurements. Item 36 óAnnoyingô, 42 óDirecting your behavioursô, 26 

óDirected to compensate the things that happenedô, 15 óRequiring you to obey 

traffic rulesô and 25 óPutting pressure on youô loaded more than one factor, Item 

14 óRequiring quicknessô and item 27 óIncluding deterring rulesô did not load any 

of the factors in time-1. However, in time-2 measurements item 36 óAnnoyingô 

loaded three factors with close values and item 5 óExcitingô did not load any of the 

factors. It may show that learner drivers had clearer evaluations about traffic 

climate after they drive the car even they drive with an instructor. Their 

evaluations may not be clear or detailed as much as experienced driver but they 

showed a development after driver education.   

Item 14 óRequiring quicknessô, 15 óRequiring you to obey traffic rulesô, 25 

óPutting pressure on youô loaded on internal requirements factor in time-2 while 

they did not load clearly in time-1. It may be explained with learner drivers got 

better understanding of requirements of traffic after they drive a car for a while. 

Item 42 óDirecting your behavioursô, item 27 óIncluding deterring rulesô and 26 

óDirected to compensate the things that happenedô did not load clearly in time-1 

and they were classified in functionality in time-2 measurements. One possible 
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explanation could be that learner drivers describe traffic structure better after they 

had education and drove the car for 2-3 weeks.   

Only item 34 óHarmoniousô changed its factor between time-1 and time-2. Learner 

drivers classified óHarmoniousô in external affective demands before education 

but it loaded on functionality factor after driver education. The plausible 

explanation for this difference can be resulted from joining the traffic as a driver. 

Being passenger or pedestrian may make learner drivers think that 

harmoniousness is formed or arranged by others. 

DBQ has a wide place in the literature and factor structure varies from two to six 

in different samples (¥zkan, Lajunen & Summala, 2006). In a cross-cultural 

study, DBQ showed three-factor structure with ordinary violations, aggressive 

violations and errors in Finland, Great Britain, Greece, Iran, The Netherlands, and 

Turkey (¥zkan, Lajunen, Chliaoutakis, Parker & Summala, 2006).  In an another 

cross-cultural study, lapses, errors, aggressive violations and ordinary violations 

were found to be formed DBQ with four-factor structure in Finland, Netherland 

and Britain (Lajunen, Parker & Summala, 2004). In France, six-factor structure 

was confirmed with dangerous errors, inattention errors, inexperience errors, 

ordinary violations, aggressive violations and positive behaviors (Gu®ho, Grani® 

& Abric, 2014)  Based on the exploratory analysis, the distinction between errors 

and violations seems to be robust (Lajunen, Parker & Summala, 2004) and in this 

study, learner drivers showed this distinction clearly. Violations, errors and 

positive driver behaviors were compromised three-factor structure of DBQ. It was 

seen that, learner drivers extricate neither violations as ordinary and aggressive 

nor errors as lapses and mistakes. Also, item 8 óFail to your rear-view mirror 

before pulling out, changing lanes etc.ô did not load any of the factors. This can be 

result of learner drivers are not aware of what they do or do not in the car if there 

is not any negative consequences. As an example, trying to drive away in third 

gear could be noticed quickly because car do not move but, if there is no one in 

the other lane, failure of checking rear-view mirror cannot be recognized by 

learner drivers. Another reason for non-loading values of item 8 could be the 
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roads of the city that study was conducted. Lane change probably is not required 

in the driving practice area and city roads most of the time. Learner drivers may 

not classify this behavior due to lack of performing. Item 28 óDisregard the speed 

limit on a motorwayô, item 7 óSound your horn to indicate your annoyance to 

another road userô, and item 17 óBecome angered by another driver and give 

chase with the intention of giving him/her a piece of your mindô loaded both 

violations and errors. It may point out that although learner drivers are clear about 

distinction of violations and errors, some specific behaviors are hard for them to 

distinguish. Actually, speed limit in motorway is not an issue that learner drivers 

face with until they got their driver license so; it is natural that they cannot decide 

whether it is a violation that is done by free will or an error which is caused by 

missing the speedometer. Moreover, for item 7 and 17, one possible explanation 

could be that learner drivers are the ones who other drivers get angry with because 

they slow down the traffic and more important thing is that, in this study learner 

drivers filled out DBQ according to their experience in driving practice. In the 

driving practice process learner drivers, drive the car with an instructor all the 

time. Therefore, even if they get angry with another driver, they may not express it 

physically.  

It can be said that the most general idea in the evaluations of MDAS, TCS and 

DBQ, learner drivers cannot classified or specified some of the behaviors or 

characteristics  until they became the part of the traffic as a driver. Also, behaviors 

which did not performed in the driving practice process may be resulted with 

undeveloped or non-specified attitudes. 

4.1.2. Evaluations of the Comparisons and Main Findings 

4.1.2.1. Evaluation of Comparison of Female and Male Learners 

In the first examination mean differences were analyzed between female and 

male. It was seen that, gender groups diverged from each other on three major 

variables which were time-1 and time-2 internality and positive driver behaviors. 

Female learners showed higher score all of these variables. It may point out that, 
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female learner drivers think traffic demands a lot of things from the driver and 

they should be very talented in driving car. Also, according to the factor structure 

of TCS, it can be said that traffic creates tension for them because items like 

stressful, dangerous, complicated etc. present in the internality. Beside this, female 

learner drivers reported more positive driver behaviors. Actually, it is not 

surprising because in the literature it is known that male do violations more than 

female (Reason, Manstead, Stradling, Baxter & Campbell, 1990; Lawton, Parker, 

Stradling, & Manstead, 1997; Yagil, 1998; D²az, 2002; ¥zkan & Lajunen, 2005). 

Violations and positive driver behaviors may be evaluated as contradictory 

concepts to each other. Another possible explanation could be that, female may 

relief from their stress or requirements of traffic by showing more positive 

behaviors which means having good relationships with other road users.  

4.1.2.2. Evaluation of Comparison of Education Levels 

The results of the mean differences examination of education levels showed that 

learner drivers with college degree get higher scores than learner drivers with 

elementary school degree on written exam. It may point out that learner drivers 

with college degree are more used to having exams and they do not have 

difficulties with the written exam as much as learner drivers with elementary 

school degree. Difficulties related with written exam could be reading and 

understanding questions quickly, getting used to multiple choice exam and its 

marking system or time management during the exam and most of the learners 

with elementary school degree may not be so familiar to these difficulties from 

their academic life. Safety-oriented attitudes before the driver education are lower 

for learners with elementary school degree than other education level groups. It 

can be inferred that learner drivers with college and high school degree are more 

aware of necessity of traffic rules than learners with elementary school degree. 

Learners with college degree see more internality in traffic before the driver 

education and training than other education level groups but after education and 

training difference between learners with high school degree and college degree is 

diminish. A possible explanation could be that, learners with higher education 
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level are more aware of requirements of traffic and its negative characteristics 

than lower education level groups and after driver education learners with college 

degree might learn handle these requirements. It means they benefit from driver 

education. Besides this, learners with elementary school degree evaluate traffic 

more functional than learners with college degree Moreover, after education and 

training they continue to think traffic climate is still safe and functional. This 

result could be inferred that contradictory to learners with college degree, learners 

with elementary school degree are more aware of positive characteristics of traffic 

and they found traffic climate more safe and functional. The place where learner 

driver practice are different from the main roads and they are nearly closed to 

traffic so if  learners did not face with a dysfunctionality of traffic when they were 

pedestrian or passenger, they may not face dysfunctionalities when they are 

practicing as a driver because of the type of the road. Even if they realize some 

problems about functionality they may regress that to their rawness. Another 

plausible explanation for this result could be that length of the driving practice 

time is not enough to learner drivers with elementary school degree to see the 

dysfunctionalities of the traffic as a driver because traffic flow of the city where 

data was collected is not planned, safe or functional at all. Especially after 

participated in the traffic flow as a driver problems stand out because roads are 

not sufficient for the both number of the cars and the population. There were not 

any difference between education levels in driver behaviors because education 

level effect on behaviors like speeding and drink driving is more obvious when its 

interaction with income levels is taken into account (Shinar, Schechtman, & 

Compton, 2001). However, income levels were not asked in this study. 

4.1.2.3. Evaluation of Driver Education Effect 

Learner driversô risky-oriented attitudes increase after driver education and 

training and this is compatible with study of Helman, Kinnear, McKenna, Allsop, 

& Horswill (2013) which says some attitudes and intentions of learner drivers 

become riskier after driver education phase especially the speed and thrill-seeking 

related ones. Learning to drive the car independently could increase the self-
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esteem and self-confidence and in some degree this increase is required to be able 

to get ready to drive alone. It means practical phase of the driver education and 

training may lead learner drivers to think that they are talented and skillful enough 

and some traffic rules could be broken especially if drivers trust their driving 

skills. However, theoretical part of the driving education should compensate this 

negative effect. Learner drivers must be taught that rule breaking could be resulted 

with a disaster even if it is a negligible one. Also in this study, learner drivers 

become riskier in speed-related item in the item base. Moreover, learner drivers 

see traffic more dynamic and chaotic but less safe and less dependent on mutual 

consideration after the education and training. It may point out that, after 

participating traffic as a driver even if with a supervised driver in the driving 

courseôs car, learners notice negative characteristics of traffic climate. Higher 

stress levels at the beginning of the driving can be another possible explanation to 

evaluating of traffic climate because regardless of the driver education type, 

learning to drive is a stressful activity and anxiety seems stable about 5 to 6 

months for learner drivers (Harrison, 2004). 

4.1.2.4. Evaluation of Relationship between Attitudes and Behaviors 

Attitudes of the learner drivers were controlled in terms of their ability to predict 

future driver behavior and results changed according to time that attitude 

measurements were taken. Attitudes before the driver education and training did 

not predict errors but risky-oriented attitudes and functionality among the attitudes 

that measured after education predict errors negatively. It means after driver 

education, learners who think taking a little risk is not a problem at all in traffic 

and evaluate traffic climate as more functional report less errors than other 

learners. Risky-oriented attitudes predicted violations negatively and solely 

among the attitudes which were measured before the driver education and training 

so, learner drivers who reported more risky-oriented attitudes before driver 

education reported less violation during driving practices. However, after the 

education and training, learners who had higher scores of internality reported less 

violations and who had higher scores of external-affective demands reported more 
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violations. Learner drivers who had high scores of risky-oriented attitudes and 

internality before the driver education and training reported more positive driver 

behavior. However after education only the higher scores of internality leaded 

more positive driver behaviors. These results could be explained by risk 

homeostasis theory. Risk refers to probability of accident involvement and there is 

no risk free behavior although the variation of its amount (Simonet & Wilde, 

1997). Both reducing the consequences of risky behavior and increasing the 

severity of consequences of the behavior increase the safety (Wilde, 1998). 

According to risk homeostasis theory, people have a target risk level which guides 

their behaviors and they are willing to take that level of risk (Heino, Molen, & 

Wilde, 1996). Behaviors are arranged according to the discrepancy between 

perceived and target risk which means safer driving occurs when perceived risk is 

higher than the target risk or riskier driving occurs when perceived risk is lower 

than the target risk (Heino, Molen, & Wilde, 1996). This behavioral adaptation is 

also observed in learner drivers. Learners whose risky-oriented attitudes are high 

do less error and violation during driving practices probably because of they are 

aware that some of the drivers could take some risk and they behave safer as a 

driver. Also, they do less violation when they evaluate traffic as more demanding 

but do more violation when they think that ótraffic depends on luck, fateô or ówhat 

you done becomes a benefit for youô. Furthermore, more risky-oriented attitudes 

and higher scores on demanding of traffic leaded more positive driver behavior 

which means learner drivers deal with risk taking attitudes and requirements of 

traffic with showing more positive driver behaviors. Lastly, it can be said that 

risky-oriented attitudes are the strongest predictor for driver behavior regardless 

of measurement time, before or after the driver education, so it can be inferred 

that, future driver behaviors, especially errors and violations could be predicted by 

attitudes of learner drivers related to driving and traffic climate which are 

measured at the beginning of the driving course or just before they start to drive 

independently. 
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4.1.2.5. Evaluation of Relationship between Exam Scores and Behaviors 

Written exam which is taken after attending the classes of driving course was 

evaluated as indicator of acquisition from theoretical part of driver education. 

Theoretical part of the driver education is expected to provide sufficient level of 

knowledge, consciousness, attitude and skill to learner driver for driving (Driver 

Education and New Drivers, 2002). Therefore, future driver behaviors were 

thought to be shaped according to these knowledge, consciousness, attitude and 

skill. Written exam scores externalize what a learner driver gain from the 

theoretical driver education and future driver behaviors are reflectors of these 

gains. However, none of the driver behaviors were predicted by written exam 

scores. One possible explanation for this result could be nonattendance to classes 

which rate is very high in Turkish driver education system because most of the 

classes could be easily understood by reading from the education book so most of 

the learner drivers do not attend the classes at least mentally (Driver Education 

and New Drivers, 2002).  

4.1.2.6. Evaluation of Relationship between Attitudes and Written Exam 

Scores 

Attitudes determine the approach or avoid decisions (Chen & Bargh, 1999) so 

attitudes which are owned by learner drivers before they start taking classes about 

driving are suggested to predict their gains from the theoretical part of the 

education. This means attitudes about driving or traffic rules and traffic climate 

could affect the evaluations of the theoretical part of the education and by this 

way, written exam scores. However, results did not show prediction effect of 

attitudes on written exam scores. There could be a lot of possible explanation for 

this situation, for example, attitudes gained before driver education and practice 

could not be strong enough to affect learner driversô perspectives or written exam 

scores may not be the indicator of the acquisition from theoretical part.  
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4.1.2.7. Evaluation of Relationship between Driver Behavior and Result of 

Driving Exam 

Driver behaviors have a critical role in evaluation of learner drivers during driving 

exams. Behaviors such as, obeying the speed, lane keeping and changing rules, 

and overtaking rules, providing convenience for other road users, and arranging 

following distance are important to be able to pass driving exam. Therefore, driver 

behaviors that occur during driving practices are thought to be predictors of 

driving exam results but results did not support the idea. Differences between 

DBQ and evaluation form of driving exam might be the plausible explanation for 

this results and even if both learner drivers and driving supervisors evaluate 

learner drivers on the same evaluation form, their results would be probably 

different.  

4.1.2.8. Evaluation of Relationship between Time-2 Measurements of 

Attitudes and Result of Driving Exam 

Attitudes that measured after driver education were thought to be predictors of 

driving exam results because attitudes shape behaviors and driver behaviors of 

learner drivers are measured by driving exam. However, attitudes were not 

predictors of driving exam results. It may point out that something else but neither 

attitudes nor driver behaviors are the predictor of driving exam results. Also, 

evaluation criterions might be so much different to be able to be predicted by 

attitudes of learner drivers. In the factor analysis it was seen that learner drivers do 

not have specific attitudes as much as the experienced drivers so; another reason 

could be that learner drivers have only general attitudes and their attitudes do not 

have the prediction ability for driving exam results. 

4.2 Contributions and Practical Implications of the Findings 

As a first contribution, this study examined learner drivers in terms of their 

attitudes related with driving and traffic climate in Turkey both before they have 

driver education and after they complete their driver education for the first time. 
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Therefore, it is the first follow-up study which examines Turkish learner driversô 

attitudes.  

Driver education is configured to help learner drivers to have basic skills and 

abilities to use a car independently and at the same time they are wanted to be safe 

drivers. Awareness of attitudinal changes of learner drivers is important due to 

critical role of attitudes on behaviors. Therefore, driving education should affect 

attitudes of learner drivers in a positive way, which means, at least at the end of 

the theoretical part of the driver education, learner drivers should start to 

understand that they should be more careful and safer as a driver. Positive 

attitudes toward traffic violations should decline with education. Although, higher 

risky-oriented attitudes lead lower error and violation rate in this study more safe-

oriented attitudes and positive driver behaviors are thought to be provide safer 

traffic environment in the future. Most of the time both the learner drivers and the 

supervised drivers focus on learner driversô success in the driving exam but, 

negative attitudes toward violation of traffic rules should be gained when learner 

drivers have permit to drive alone. In this study, results showed that, formal driver 

education and training almost has no effects on learner driversô attitudes and it is 

thought to be as a deficiency of the education system. Therefore, in the theoretical 

part of the education, participants should have another class which includes traffic 

safety attitudes and their importance. Building a safety traffic culture is hard and 

needs too much time to develop but giving theoretical classes during driver 

education could be the first step.  

Last contribution of the study is that, testing the factor structure of MDAS, TCS 

and DBQ for learner drivers. Experienced drivers differ from novice drivers in 

most of the studied concepts in the literature and it is shown that learner drivers 

do not have specific attitudes related with driving as much as experienced drivers.  

4.3 Limitations and Suggestions for Further Research 

This study also has some limitations like all of the other studies. First of all, 

questionnaires were a little bit long, especially the time-2 measurements, so it may 
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cause boredom and distraction for participants. Another point for time-2 

measurements is that, timing could be stressful because it was fulfilled at a time 

very close the driving exam for most of the learner drivers and stress may cause 

some imprecise answers. 

Secondly, self-report usage is criticized all the time for psychological research due 

to probability of leading the biased or socially desirable answers or responds and 

this situation is also valid for this study. However, for DBQ, public and private 

settings do not cause significant differences for responses (Lajunen, & Summala, 

2003). Still, asking supervised driver to fulfill DBQ for each learner driver could 

be effective dealing way with self-biased responds in the future research. 

In relation to second limitation, third limitation is seen in the positive driver 

behavior subscale. Participantsô ratings were really high in the positive driver 

behavior subscale. However, most of the behaviors that mentioned in the items 

were not possible for participants to be performed. For example, items like ñTried 

to use less frequently your long lights not to disturb the oncoming driversò or 

ñWhen parking your car, took into account other road usersô needs for spaceò are 

not highly possible to be performed by learner driver during driving practice with 

supervised driver because generally they do not drive open roads. Even if they use 

open roads they do not park, just drive in the following traffic in the day light so 

they do not need their long lights. Therefore, it is thought that, participants 

reflected their ideal driver prototype in the positive driver behavior subscale so 

providing another observation way for driver behaviors would help to gaining of 

more clear results. Lastly, attendance records of the learner drivers could be listed. 

In the official records none of the participants had absenteeism records, they seem 

to come all of the classes but it is known that attendance rate of Turkish learner 

driver to driving course is low. Also, even if they attend to all of the classes, 

participation rate should be controlled to clearly understand that in what degree 

learner drivers pay attention to classes. By this way, indicators of gaining from the 

theoretical part of the driver education could be evaluated more clearly. 
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In the future studies income levels of participants should be taken into 

consideration due to its possible interaction with education levels and effect on 

driver behaviors (Shinar, Schechtman, & Compton, 2001). Also, a mini 

questionnaire could be developed to see the learner driversô evaluations for their 

gaining in practical driver education because theoretical classes did not predict the 

driver behavior. 

In the young and novice driver literature, it is seen that sensation seeking, risk 

perception, hazard perception, confidence and driving skills have an important 

place. Taking measurements of these variables for the learner drivers could make 

future follow-up studies more enlightening. 

Furthermore, following the accident rates of learner drivers after they became 

fully drivers could be a better way to enlighten the traffic safety literature about 

the relationship between attitudes and accident involvement and by this way 

attitude measurement before registration the driver education system could be a 

practical solution to identification of attitude orientation for learner drivers. 

Lastly, in the comparison analysis, ANCOVA could be used instead of ANOVA to 

controlling possible confounding variables if studies could be conducted with 

larger sample sizes. 
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Appendix B: Informed Consent Form for Participants 

 

 

Gºn¿ll¿ Katēlēm Formu 

 

 

Bu araĸtērma ODT¦ Trafik ve Ulaĸēm Psikolojisi bºl¿m¿ ºĵrencisi Duygu ¥zlem 

Bi­er tarafēndan tez ­alēĸmasē i­in y¿r¿t¿lmektedir. ¢alēĸmanēn amacē, s¿r¿c¿ 

kursuna ilk kez katēlan adaylarēn s¿r¿c¿ eĵitimi sērasēnda tutum deĵiĸikliĵi gºsterip 

gºstermediklerini uygulanan anketlerle araĸtērmaktēr. ¢alēĸmada, kimlik belirleyici 

hi­bir bilgi istenmemektedir.  M¿lakat formlarē gizli tutulacak ve sadece 

araĸtērmacēlar tarafēndan deĵerlendirilecektir; elde edilecek bilgiler sadece bilimsel 

yayēmlarda kullanēlacaktēr. 

¢alēĸma genel olarak kiĸisel rahatsēzlēk verecek bir etkileĸim i­ermemektedir.  Ancak, 

katēlēm sērasēnda her hangi bir nedenden ºt¿r¿ kendinizi rahatsēz hissederseniz 

­alēĸmayē bērakmakta serbestsiniz.  ¢alēĸmanēn sonunda, bu ­alēĸmayla ilgili 

sorularēnēz cevaplanacaktēr. Bu ­alēĸmaya katēldēĵēnēz i­in ĸimdiden teĸekk¿r ederiz.  

¢alēĸma hakkēnda daha fazla bilgi almak i­in Psikoloji Bºl¿m¿ ºĵretim ¿yelerinden 

Do­. Dr. T¿rker ¥zkan (Oda: B123; Tel: 0312 210 5118; E-posta: 

ozturker@metu.edu.tr) veya ºĵrencilerinden Duygu ¥zlem Bi­er (Oda: BZ08; Tel: 

0312 210 31 54; E-posta: duygu.ozlem.bicer@gmail.com) ile iletiĸim kurabilirsiniz. 

 

Bu ­alēĸmaya tamamen gºn¿ll¿ olarak katēlēyorum ve istediĵim zaman yarēda kesip 

­ēkabileceĵimi biliyorum. Verdiĵim bilgilerin bilimsel ama­lē yayēmlarda 

kullanēlmasēnē kabul ediyorum. (Formu doldurup imzaladēktan sonra uygulayēcēya 

geri veriniz). 

 

 

Ķsim Soyad   Tarih   Ķmza       

            ----/----/-----  

mailto:duygu.ozlem.bicer@gmail.com


102 

Appendix C: Demographic Information Form Time-1 

 

 

ADAY NO:  

 

 

 

 

Yaĸēnēz:  

Cinsiyetiniz: 

Eĵitim durumunuz: 

Mesleĵiniz: 

Kursa katēlēm amacēnēz: 

a) Ehliyet almak 

b) Ehliyet sēnēfēnē y¿kseltmek 

Kursa katēlmadan ºnce herhangi biriyle direksiyon ­alēĸmasē yaptēnēz mē? 

Yaptēysanēz kursa katēlmadan ºnce ortalama ka­ saat direksiyon ­alēĸmasē 

yaptēnēz? 

 

  

L¿tfen aĸaĵēdaki sorularē size gºre doĵru cevabē yazarak cevaplayēnēz 
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Appendix D: Demographic Information Form Time-2 

 
 

ADAY NO: 
 

 

L¿tfen, aĸaĵēdaki sorularē size gºre doĵru olan se­eneĵi iĸaretleyerek veya doĵru cevabē 

yazarak cevaplayēnēz. Se­enekler arasēnda se­iminizi yaptēĵēnēz zaman, l¿tfen siyah 

kurĸun kalem kullanarak dairenin i­erisini karalayēnēz.  

 

1.Yaĸēnēz:    

2.Cinsiyetiniz:  O  Kadēn   O  Erkek    

3.Direksiyon eĵitiminiz sērasēnda ka­ km ara­ kullandēnēz?   

 Km 

4.En sēk kullandēĵēnēz ara­ t¿r¿:      

5.Direksiyon eĵitiminiz sērasēnda s¿r¿c¿ olarak baĸēnēzdan ge­en kaza sayēsē (en 

ufak ­arpēĸmalarē dahi sayarak) ka­tēr ?     

6.Direksiyon eĵitiminiz sērasēnda, s¿r¿c¿ olarak baĸēnēzdan ge­en aktif kaza 

(sizin bir araca yayaya veya nesneye ­arptēĵēnēz kazalar) sayēsē ka­tēr ?    

  

7.Direksiyon eĵitiminiz sērasēnda, s¿r¿c¿ olarak baĸēnēzdan ge­en pasif kaza 

(bir baĸka ara­ s¿r¿c¿s¿n¿n size ­arptēĵē kazalar) sayēsē ka­tēr ?      

8.Direksiyon eĵitiminiz sērasēnda, aĸaĵēda verilen her bir trafik ceza t¿r¿ ile ka­ 

kere cezalandērēldēnēz? 

a) Park cezasē________ b) Hatalē sollama cezasē  c) Aĸērē hēz cezasē 

   d) Kērmēzē ēĸēkta ge­me cezasē _______e) Diĵer cezalar   

9.Ķyi koĸullar altēnda otobanda ka­ kilometre hēzla gitmeyi tercih edersiniz? 

  Km/saat 

10.Ķyi koĸullar altēnda ĸehir i­i yollarda ka­ kilometre hēzla gitmeyi tercih 

edersiniz? 

   Km/saat 

11.Normal bir seyahatinizde kendinizi diĵer s¿r¿c¿lerle kēyaslayēnēz. 

Sollandēĵēnēzdan daha fazla sollama yapēyor musunuz?  

      Sollandēĵēmdan daha az sollama yaparēm.    O 

      Sollandēĵēm kadar da sollama yaparēm.  O 

      Sollandēĵēmdan daha fazla sollama yaparēm.   O 
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Appendix E: Driver Attitude Questionnaire  

 

 

L¿tfen, aĸaĵēdaki c¿mlelerde belirtilen ifadelere ne oranda katēldēĵēnēzē c¿mlelerin 

karĸēsēndaki rakamlardan uygun olanē iĸaretleyerek belirtiniz.  

1= Kesinlikle katēlmēyorum 2= Katēlmēyorum 3= Ne katēlēyorum ne 

katēlmēyorum 4= Katēlēyorum  5= Tamamen katēlēyorum 

 

1. Bazē insanlar 3-4 ĸiĸe bira i­tikten sonra bile son derece 

g¿venli bir ĸekilde ara­ kullanabilirler 
1 2 3 4 5 

2. Yakēn takip yaptēĵē gerek­esiyle polis tarafēndan 

durdurulanlar ĸansēz kiĸilerdir. ¢¿nk¿ pek ­ok kiĸi aynē ĸeyi 

yapmaktadēr 

1 2 3 4 5 

3. Sollama yapmanēn ­ok tehlikeli olduĵu yollarda ­ift 

­izilmiĸ bºl¿nm¿ĸ yol ­izgilerinin kullanēlmasē ­ok iyi 

olabilir 

1 2 3 4 5 

4. Genellikle hēz sēnērlarēnēn ­ok d¿ĸ¿k olmasē s¿r¿c¿lerin 

onlarē gºz ardē etmesi sonucunu doĵuruyor olabilir 
1 2 3 4 5 

5. Polislerin eĵlence yerlerinin kapanēĸ zamanēna yaklaĸan 

vakitlerde alkol muayenelerini artērmasē gerektiĵini 

d¿ĸ¿n¿yorum 

1 2 3 4 5 

6. Sollama yaparken ufak risklerin alēnmasē s¿r¿c¿ler 

a­ēsēndan olduk­a kabul edilebilir bir ĸeydir 
1 2 3 4 5 

7. Aslēnda yakēn takip yapēlmasē ciddi bir sorun olmayabilir 1 2 3 4 5 

8. S¿r¿c¿lerin g¿venli ara­ kullanabilecekleri en y¿ksek hēz 

sēnērēnē bildiklerini d¿ĸ¿n¿yorum 
1 2 3 4 5 

9. Bazē s¿r¿c¿ler diĵerleri i­in riskli olabilecek durumlarda 

da son derece g¿venli sollama yapabilirler 
1 2 3 4 5 

10. Tek bir alkoll¿ i­ecek bile s¿r¿ĸ g¿venliĵini azaltacaktēr 1 2 3 4 5 

11. ķehir i­inde 50 km hēz sēnērēnēn kesinlikle uygulanmasē 

taraftarēyēm 
1 2 3 4 5 

12. Bazē s¿r¿c¿ler ºndeki aracē ­ok yakēndan takip ettikleri 

zamanlarda bile son derece g¿venli s¿r¿ĸ yapabilirler 
1 2 3 4 5 

13. Polis kontrollerinin amacē riskli durumlarda sollama 

yapan m¿mk¿n olduĵunca ­ok sayēda s¿r¿c¿y¿ durdurmak 

olmalēdēr.  

1 2 3 4 5 

14. S¿r¿c¿ olarak hēz sēnērlarēnēn ­ok az ¿zerinde ara­ 

kullanmak bile s¿r¿ĸ g¿venliĵini azaltacaktēr 
1 2 3 4 5 

15. Etrafēndaki herkes i­ki i­erken s¿r¿c¿n¿n ara­ 

kullanacaĵē i­in istediĵi gibi i­ememesi iyi vakit ge­irmesini 

engelleyecektir 

1 2 3 4 5 

16. Yakēn takip kurallarē daha katē bir ĸekilde uygulansaydē 

daha mutlu olurdum 
1 2 3 4 5 
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17. ķehir i­inde 50 km hēz sēnērēnēn katiyetle uygulanmasē 

trafik kazalarēnēn sayēsēnēn d¿ĸ¿r¿lmesinde etkili olurdu 
1 2 3 4 5 

18. S¿r¿c¿lerin ºnde giden aracē ­ok az yakēndan takip 

etmesi bile s¿r¿ĸ g¿venliĵini azaltacaktēr 
1 2 3 4 5 

19. S¿r¿c¿n¿n ara­ kullanma kapasitesi yeterli olduĵu s¿rece 

riskli durumlarda sollama yapmasēnēn kabul edilebilir 

olduĵunu d¿ĸ¿n¿yorum  

1 2 3 4 5 

20. Kanunlar ºyle deĵiĸtirilmeli ki s¿r¿c¿lerin herhangi bir 

seviyede alkol almalarēna izin verilmemelidir 
1 2 3 4 5 
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Appendix F: Traffic Climate Scale 

 
 

¦lkemizde trafik nasēldēr? 

 

Aĸaĵēda, ¿lkemizdeki trafik sistemini, ortamēnē ve atmosferini tanēmlamak i­in 

bazē kelimeler verilmiĸtir. Bu kelimelerin, ¿lkemizdeki trafik durumunu yansētēp 

yansētmadēĵē hakkēndaki d¿ĸ¿ncenizi size gºre doĵru olan se­eneĵi karalayarak 

belirtiniz. Her bir soru i­in cevap se­enekleri:  

1 = Hi­ tanēmlamēyor 2 = Tanēmlamēyor 3= Pek az tanēmlēyor 

4= Biraz tanēmlēyor 5= Tanēmlēyor 6= ¢ok tanēmlēyor 
 

 1 2 3 4 5 6   1 2 3 4 5 6 

1.Tehlikeli O O O O O O  
23.Karĸēlēklē anlayēĸa 

dayalē  
O O O O O O 

2.Dinamik O O O O O O  24.Planlē O O O O O O 
3.Karmaĸēk O O O O O O  25.¦zerinizde baskē yapēcē O O O O O O 

4.Saldērgan O O O O O O  
26.Olanlarē telafi etmeye 

yºnelik 
O O O O O O 

5.Heyecan verici O O O O O O  
27.Caydērēcē kurallar 

i­eren  
O O O O O O 

6.Hēzlē O O O O O O  28. Riskli O O O O O O 
7.Stresli O O O O O O  29. Kaotik O O O O O O 
8.Monoton O O O O O O  30.Sabēr gerektiren O O O O O O 
9. ķansa baĵlē O O O O O O  31.Tedirgin edici O O O O O O 
10. Tetikte olmanēzē 

gerektiren  
O O O O O O  

32.Uyanēk olmayē 

gerektiren  
O O O O O O 

11. Kadere baĵlē O O O O O O  33.Beceri gerektiren  O O O O O O 
12. Tedbirli olunmasēnē 

gerektiren 
O O O O O O  34.Ahenkli O O O O O O 

13. Deneyim gerektiren O O O O O O  35.Zaman kaybettiren O O O O O O 
14. ¢abukluk gerektiren O O O O O O  36.Sinir bozucu O O O O O O 
15. Trafik kurallarēna 

uymanēzē isteyen 
O O O O O O  37.Eĸitlik­i O O O O O O 

16. Yaptēĵēnēzēn yanēnēza 

k©r kaldēĵē 
O O O O O O  38.G¿venli O O O O O O 

17. Deĵersiz olduĵunuz 

hissini veren  
O O O O O O  39.Ķĸlevsel O O O O O O 

18. Hareketli  O O O O O O  40. Akēĸkan O O O O O O 
19.Gerginliklere neden 

olan 
O O O O O O  

41.Trafik kurallarē bilgisi 

gerektiren  
O O O O O O 

20.¥nleyici tedbirler 

i­eren 
O O O O O O  

42.Davranēĸlarēnēzē 

yºnlendiren 
O O O O O O 

21.Denetim altēnda O O O O O O  
43.Ne olacaĵē belli 

olmayan 
O O O O O O 

22.Bir yerden bir yere 

kolayca seyahat edilen  
O O O O O O  44.Yoĵun O O O O O O 
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Appendix G: Driver Behavior Questionnaire 

 
 

Aĸaĵēda verilen durumlarēn her birini ne sēklēkta yaparsēnēz? 

 

Aĸaĵēda verilen her bir madde i­in sizden istenen bu t¿r ĸeylerin sizin baĸēnēza NE 

SIKLIKLA geldiĵini belirtmaleizdir. Deĵerlendirmelerinizi DĶREKSĶYON 

EĴĶTĶMĶNĶZ boyunca yaptēĵēnēz ara­ kullanma davranēĸlarēndan ne hatērlēyorsanēz 

onlarē temel alarak yapēnēz. L¿tfen deĵerlendirmelerinizi size gºre doĵru olan se­eneĵi 

karalayarak belirtiniz.  Her bir soru i­in cevap se­enekleri:  

1= Hi­ bir zaman 2= Nadiren 3= Bazen 

4= Olduk­a sēk 5= Sēk sēk 6= Neredeyse her zaman 

 

  1 2 3 4 5 6 

1. 
Geri geri giderken ºnceden fark etmediĵiniz bir ĸeye 

­arpmak 
O O O O O O 

2.  

A yºn¿ne gitmek amacēyla yola ­ēkmēĸken kendinizi daha 

alēĸkēn olduĵunuz B yºn¿ne doĵru ara­ kullanērken 

bulmak 
O O O O O O 

3. 
Yasal alkol sēnērlarēnēn ¿zerinde alkoll¿ olduĵunuzdan 

ĸ¿phelenseniz de ara­ kullanmak 
O O O O O O 

4. 
Dºnel kavĸakta dºn¿ĸ istikametinize uygun olmayan 

ĸeridi kullanmak 
O O O O O O 

5. 

Anayoldan sola dºnmek i­in kuyrukta beklerken, anayol 

trafiĵine dikkat etmekten neredeyse ºndeki araca ­arpacak 

duruma gelmek 
O O O O O O 

6. 
Anayoldan bir sokaĵa dºnerken karĸēdan karĸēya ge­en 

yayalarē fark edememek 
O O O O O O 

7. 
Baĸka bir s¿r¿c¿ye kēzgēnlēĵēnēzē belirtmek i­in korna 

­almak 
O O O O O O 

8. 
Bir aracē sollarken ya da ĸerit deĵiĸtirirken dikiz 

aynasēndan yolu kontrol etmemek 
O O O O O O 

9. Kaygan bir yolda ani fren veya patinaj yapmak O O O O O O 

10. 
Kavĸaĵa ­ok hēzlē girip ge­iĸ hakkē olan aracē durmak 

zorunda bērakmak 
O O O O O O 

11. ķehir i­i yollarda hēz sēnērēnē aĸmak O O O O O O 

12. Sinyali kullanmayē niyet ederken silecekleri ­alēĸtērmak  O O O O O O 

13. 
Saĵa dºnerken yanēnēzdan ge­en bir bisiklet ya da araca 

neredeyse ­arpmak 
O O O O O O 

14. 
ñYol verò iĸaretini ka­ērēp, ge­iĸ hakkē olan ara­larla 

­arpēĸacak duruma gelmek  
O O O O O O 

15. Trafik ēĸēklarēnda ¿­¿nc¿ vitesle kalkēĸ yapmaya ­alēĸmak O O O O O O 

16. 
Sola dºn¿ĸ sinyali veren bir aracēn sinyalini fark etmeyip 

onu sollamaya ­alēĸmak 
O O O O O O 

17. 
Trafikte sinirlendiĵiniz bir s¿r¿c¿y¿ takip edip ona 

haddini bildirmeye ­alēĸmak 
O O O O O O 
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18. 
Otoyolda ileride kapanacak bir ĸeritte son ana kadar 

ilerlemek 
O O O O O O 

19. Aracēnēzē park alanēnda nereye bēraktēĵēnēzē unutmak O O O O O O 

20. Solda yavaĸ giden bir aracēn saĵēndan ge­mek O O O O O O 

21. 
Trafik ēĸēĵēnda en hēzlē hareket eden ara­ olmak i­in 

yandaki ara­larla yarēĸmak 
O O O O O O 

22. 
Trafik iĸaretlerini yanlēĸ anlamak ve kavĸakta yanlēĸ yºne 

dºnmek 
O O O O O O 

24. 
Trafik ēĸēklarē sizin yºn¿n¿ze kērmēzēya dºnd¿ĵ¿ halde 

kavĸaktan ge­mek 
O O O O O O 

25. 
Bazē tip s¿r¿c¿lere kēzgēn olmak (illet olmak) ve bu 

kēzgēnlēĵē bir ĸekilde onlara gºstermek 
O O O O O O 

26. 
Seyahat etmekte olduĵunuz yolu tam olarak 

hatērlamadēĵēnēzē fark etmek 
O O O O O O 

27. 
Sollama yaparken karĸēdan gelen aracēn hēzēnē olduĵundan 

daha yavaĸ tahmin etmek 
O O O O O O 

28. Otobanda hēz limitlerini dikkate almamak O O O O O O 

29 
Trafikte, diĵer s¿r¿c¿lere engel teĸkil etmemeye gayret 

gºstermek 
O O O O O O 

30 Ge­iĸ hakkē sizde dahi olsa diĵer s¿r¿c¿lere yol vermek O O O O O O 

31 

Karĸēdan gelen ara­ s¿r¿c¿s¿n¿n gºr¿ĸ mesafesini 

koruyabilmesi i­in uzunlarē m¿mk¿n olduĵunca az 

kullanmak 
O O O O O O 

32 
Gereksiz yere g¿r¿lt¿ yapmamak i­in kornayē 

kullanmaktan ka­ēnmak 
O O O O O O 

33 

Arkanēzdaki aracēn ileriyi iyi gºremediĵi durumlarda 

sinyal vb. ile iĸaret vererek sollamanēn uygun olduĵunu 

belirtmek 
O O O O O O 

34 
Otobanda trafik akēĸēnē saĵlayabilmek i­in en sol ĸeridi 

gereksiz yere kullanmaktan ka­ēnmak 
O O O O O O 

35 
¥n¿n¿zdeki aracēn s¿r¿c¿s¿n¿, onu rahatsēz etmeyecek 

bir mesafede takip etmek 
O O O O O O 

36 
Sollama yapan s¿r¿c¿ye kolaylēk olmasē i­in hēzēnēzē onun 

ge­iĸ hēzēna gºre ayarlamak 
O O O O O O 

37 
Arkamdan hēzla gelen aracēn yolunu kesmemek i­in 

sollamadan vazge­ip eski yerinize dºnmek 
O O O O O O 

38 

Trafikte, herhangi bir s¿r¿c¿ size yol verdiĵinde veya 

anlayēĸ gºsterdiĵinde, elinizi sallayarak, korna ­alarak vb. 

ĸekilde teĸekk¿r etmek   
O O O O O O 

39 
Yayalarēn karĸēdan karĸēya ge­ebilmeleri i­in ge­iĸ hakkē 

sizde dahi olsa durarak yol vermek 
O O O O O O 

40 
Aracēnēzē park ederken diĵer yol kullanēcēlarēnēn (yayalar, 

s¿r¿c¿ler vb.) hareketlerini sēnērlamamaya ºzen gºstermek 
O O O O O O 

41 
Yeĸil ēĸēk yandēĵē halde hareket etmekte geciken ºndeki 

ara­ s¿r¿c¿s¿n¿ korna ­alarak rahatsēz etmemek  
O O O O O O 

42 

Aracēnēzē kullanērken yol kenarēnda birikmiĸ suyu ve 

benzeri maddeleri yayalarēn ¿zerine sē­ratmamaya dikkat 

etmek 
O O O O O O 
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Appendix H: Observation Form of Driving Exam  

 

 

 




























