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Highlights 

• Achievement goal theory is a new theoretical framework in the driving domain 

• Some achievement goals predict sensation seeking and ordinary/aggressive violations 

• Performance-approach goal adoption positively predict sensation seeking/violations 

• Mastery-avoidance goal adoption negatively predict sensation seeking/violations 

• Relations between these two goals and violations is mediated by sensation seeking 
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Abstract 

Risk taking in driving is a major road safety issue. Understanding the individual 

psychological differences that may influence risk taking may contribute to better overcome its 

negative consequences. Recently, four achievement goals were highlighted in the driving 

domain: striving to drive well or to improve as much as possible (mastery-approach goals), to 

avoid driving badly or to avoid being a worse driver than before (mastery-avoidance goals), to 

outperform other drivers (performance-approach goals), and to avoid being a worse driver 

than other drivers (performance-avoidance goals). The first purpose of the present study was 

to examine the predictive role of these achievement goals in driving on self-reported drivers’ 

risk taking (ordinary and aggressive violations) and sensation-seeking. The second purpose of 

the study was to test the mediating role of sensation seeking between achievement goals 

adoption in driving and violations. A total of 341 French drivers voluntarily filled out the 

questionnaires assessing the variables of interest. The main results showed that performance-

approach goals adoption was found to positively predict sensation seeking, ordinary and 

aggressive violations, whereas mastery-avoidance goals adoption was found to negatively 

predict these variables. The results also highlighted that sensation seeking was a significant 

mediator of the relationships between the two previous achievement goals (performance-

approach and mastery-avoidance goals) and ordinary and aggressive violations. In conclusion, 

the achievement goal model may now be considered a relevant theoretical framework in the 

driving literature focusing on risk taking, sensation seeking, and road safety. 

Keywords: Achievement goals; Sensation seeking; Risk; Violations; Driving behavior; 

2 x 2 model  
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The Predictive Role of Achievement Goals Adoption on Sensation-Seeking 

and Risk Taking in Driving 

1. Introduction 

Risk taking is omnipresent and represents a major issue in the context of driving (de 

Winter and Dodou, 2010). In addition to the inherent risk induced by driving a car in a 

changing and uncertain environment, risk also depends on drivers’ behaviors. For instance, 

aggressive driving behaviors are involved in 55% of fatal accidents (Du et al., 2018) which 

have a high human cost (i.e., 2.2% of the mortality rate in the world, Ramiani and Shirazian, 

2020) and a high economic cost (Puttawong and Chaturabong, 2020). Previous traffic 

citation/violation are also related to the crash rate (Alver et al., 2014; Scott-Parker et al., 

2009) and the likelihood of severe injuries is related to aggressive driving (Ma et al., 2018) 

and speeding (Neyens and Boyle, 2008). Consequently, examining the antecedents of risky 

behaviors quickly became a promising research question in the driving literature. 

Psychological differences may be of particular interest because risk-taking may diverge 

between drivers based on their demographic profile, but also based on their personality types 

and psychological differences.  

Traffic violations are potentially dangerous for both oneself and others (Guého et al., 

2014). Violations are intentional transgressions of official traffic rules and social codes 

between drivers (Reason et al., 1990). Two types of violations were investigated in the 

driving literature (Lawton et al., 1997). Ordinary violations are instrumental transgressions 

which are deliberate and related to practical considerations (e.g., saving time). They may 

result in exceeding speed limit or not stopping at the red light. Aggressive violations are more 

emotional transgressions of accepted social norms of driving (Guého et al., 2014). They are 

directed towards other drivers or other road users (e.g., cyclists, pedestrians). They may result 

in honking the horn to show annoyance with another driver or voluntarily refusing to yield at 
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an intersection. In the present study, we focused on aggressive and ordinary violations 

because they are characterized by the intentional character of risky or dangerous behavior 

(Parker et al., 1995), contrary to driving errors which are, by definition, unintentional (Reason 

et al., 1990). Highlighting the underlying psychological processes of aggressive and ordinary 

violations is a first step for purpose of changing drivers’ attitude through the identification of 

the individual psychological differences that may influence these two self-reported variables. 

For example, one of these psychological constructs is sensation seeking (Jonah, 1997), 

which is “the need for varied, novel, and complex sensations and experiences and the 

willingness to take physical and social risks for the sake of such experiences” (Zuckerman, 

1979, p. 10). Drivers who have high sensation seeking scores enjoy driving on roads with 

narrow bends or have a daredevil driving. Sensation seeking was positively related to risky 

driving, especially aggressive driving (e.g., Dahlen et al., 2005) and violations (Schwebel et 

al., 2007). More specifically, other studies (Delhomme et al., 2009, 2012; Yagil, 2001) have 

applied a sensation-seeking measure to the specific domain of driving and have shown that 

driving sensation seeking was related to risky driving such as speeding. While we have 

detailed one of the validated psychological variables that may influence risk-taking in driving, 

many others have already been investigated in the literature, such as impulsivity (Dahlen et 

al., 2005) and anger (Ge et al., 2014). However, some fields of the psychological literature 

remain unexplored while they could potentially be of theoretical and practical interest in 

examining risk-taking in driving, such as achievement motivation. The main originality of the 

present study lies in the use of this theoretical framework, which has only recently been 

introduced in the driving literature. 

 Achievement motivation triggers and directs the individual’s behaviors toward 

demonstrating competence or avoiding demonstrating incompetence in a context in which 

his/her performance is evaluated, called achievement context. This type of context is 
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particularly prevalent in the driving domain because the driver’s performance is continuously 

evaluated by other drivers, by passengers, by the driver himself/herself, by police authorities, 

by friends and family, and even by society at large (Mascret et al., 2020). In such an 

achievement context, achievement goals are “cognitive representation(s) of a competence-

based possibility that an individual seeks to attain” (Elliot, 1999, p. 628). Since the first 

studies on achievement goals (e.g., Dweck and Elliott, 1983; Nicholls, 1984), several models 

were validated in different achievement contexts, such as education, sports, and work (for an 

historical retrospective, see Elliot et al., 2011). According to Van Yperen et al. (2014), the 

most used achievement goals model is currently the 2 x 2 model (Elliot, 1999), which crosses 

two valences of competence, approach (i.e., striving for success) versus avoidance (i.e., 

avoiding failure), and two definitions of competence, mastery (i.e., developing self-

competence and task mastery) versus performance (i.e., demonstrating competence relative to 

others). To date, only one recent study has focused on achievement goals adoption in driving 

(Mascret et al., 2020). Based on other domains’ literature, this research validated through 

confirmatory factor analysis a scale assessing achievement goals adoption in driving. Four 

achievement goals were highlighted in the driving domain: striving to drive well or to drive 

better and better (mastery-approach goals), to avoid driving badly or to avoid being a worse 

driver than before (mastery-avoidance goals), to outperform other drivers (performance-

approach goals), and to avoid being a worse driver than other drivers (performance-avoidance 

goals). This study also provided promising initial results, showing that endorsing mastery-

approach and performance-approach goals positively predicted interest in driving, while 

endorsing performance-approach goals positively predicted self-reported emergency 

maneuvers, and that endorsing mastery-avoidance goals negatively predicted self-reported 

accidents and at-fault accidents. While the adoption of some achievement goals in driving was 

related to emergency maneuvers and accidents, achievement goals are not conceptually 
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considered a form of risk-taking. They are rather conceptualized as “cognitive-dynamic aims 

that focus on competence” (Elliot & Murayama, 2008, p.614). Competence is considered a 

basic motivator of human behavior in many contexts, but it has not often been investigated in 

the driving domain. However, it is interesting to study the relationships between achievement 

goals adoption, self-reported risk-taking in driving (represented by violations) and driving 

sensation-seeking. Indeed, trying to demonstrate superiority over others (i.e., endorsing 

performance-approach goals) may lead to a lack of interest in the rules (Nicholls, 1989). The 

review of Biddle et al. (2003) in the sports domain clearly indicated that adopting 

performance-based goals was positively related to unsportspersonlike attitudes, rule 

violations, endorsement of aggressive acts, and aggressive behaviors. In domains including 

work, sports, and education, performance-based goals adoption had higher association with 

cheating (i.e., taking the risk of not respecting the rule) than mastery-based goals adoption 

(Van Yperen et al., 2011). Moreover, hypercompetitiveness was positively related to 

sensation seeking (Ryckman et al., 1994). In contrast, mastery goals were related to more 

positive attitudes and behaviours in the sport domain, for instance less tolerance for 

aggression and cheating (Kavussanu & Roberts, 2001) and respect for rules, officials, and 

social conventions (Dunn & Causgrove Dunn, 1999). All these patterns may be similar in the 

driving context, but they are hypothetical for now and remain to be demonstrated. 

Consequently, the purposes of the present study were to examine (a) the predictive 

role of achievement goals adoption in driving on self-reported drivers’ aggressive violations, 

ordinary violations, and sensation seeking, and (b) the potential mediating role of sensation 

seeking between achievement goals and violations. Different assumptions can be made. Based 

on the literature presented above and based on the only study focusing on achievement goals 

adoption in driving (Mascret et al., 2020), we hypothesized that following performance-based 

goals may lead drivers to declare more ordinary violations, aggressive violations, and 
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sensation seeking. Since mastery-approach goals adoption was mostly linked to adaptive 

outcomes in the literature (e.g., Lochbaum et al., 2016) and since Mascret et al. (2020) 

showed that mastery-avoidance goals adoption in driving negatively predicted self-reported 

accidents and at-fault accidents, we hypothesized that mastery-approach and mastery-

avoidance goals adoption negatively predicted self-reported ordinary violations, aggressive 

violations, and sensation seeking. Based on the previous hypotheses and since sensation 

seeking was identified as a predictor of risky and aggressive behaviors in driving (e.g., 

Dahlen et al., 2005; Delhomme et al., 2009, 2012), we hypothesized that sensation seeking 

was a mediator between achievement goals adoption in driving and violations. 

In the following chapter 2, the methods used in this paper are firstly described. The 

sample of participants and measures are thus detailed, some definitions are given, and 

statistics methods are exposed. Then, in chapter 3, results are presented in three parts. The 

first one briefly presents the preliminary results which aims to validate the main variable 

choice by verifying the univariate normality. The second part deals with the direct effects by a 

first hierarchical regression analyze while the third part concerns the indirect effects. A large 

discussion is finally provided in chapter 4 to consider some limits to this work. 

2. Method 

2.1. Participants 

A total of 341 French drivers (234 women, 107 men, Mage = 30.47 years, SD = 14.05, 

range = 18-73 years) having a category B driver’s license for many years (Myears of driving license = 

11.63 years, SD = 13.81, range = 1-49 years), with an annual mileage of approximatively 

14 000 kilometers (SD = 13 740 kilometers), voluntarily participated in the study. Concerning 

driving frequency, 48.09% of the participants declared that they drove every day. 27.86% 

drove at least three times per week and 24.05% drove less than three times per week. 

Participants individually completed a questionnaire package containing the focal constructs of 
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the study. The study was in line with the requirements of the institutional board of the first 

author’s University and of the French Commission Nationale de l’Informatique et des Libertés 

(n˚2004-801). 

2.2.Measures 

Confirmatory Factor Analyses (CFA) were conducted with the JASP software (version 

0.10) on the covariance matrix of the items of the three questionnaires used in the present 

study. The solution was generated using maximum likelihood estimation. Comparative Fit 

Index (CFI) ≥ .95, Tucker-Lewis Index (TLI) ≥ .95, and Root Mean Square Error of 

Approximation (RMSEA) ≤ .05 were the criteria for a good fitting model, and CFI ≥ .90, TLI 

≥ .90, and RMSEA ≤ .08 were the criteria for an acceptable fitting model (Byrne, 2010). A 

value less than .08 is generally considered a good fit for Standardized Root Mean Square 

Residual (SRMR, Hu and Bentler, 1999).  

2.2.1. Achievement Goals in Driving 

Achievement goals were assessed using the Achievement Goals in Driving 

Questionnaire (AGQ-D, Mascret et al., 2020) initially validated in the French language. 

Performance-approach goals (e.g., “When driving, my goal is to outperform others”), 

mastery-approach goals (e.g., “When driving, my goal is to improve as much as possible”), 

performance-avoidance goals (e.g., “When driving, my goal is to avoid driving less well than 

others”), and mastery-avoidance goals (e.g., “When driving, I am striving to avoid driving 

badly”) were measured using a 1 (completely disagree) to 5 (completely agree) Likert scale. 

Using McDonald’s omega, internal consistency was also satisfactory for each subscale, above 

the .70 threshold (Dunn et al., 2014). 

2.2.2. Sensation Seeking 

The French translation (Delhomme, 2002) of the Driving Related Sensation Seeking 

Scale (Taubman et al., 1996) was used. Participants were instructed to respond to the seven 
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items (e.g., “I often have the impression of driving like a race pilot”) on a scale from 1 (not at 

all) to 5 (very much). Internal consistency was satisfactory. 

2.2.3. Violations 

The two corresponding subscales of the French version of the Driver Behavior 

Questionnaire (Guého et al., 2014) were used to assess two types of violations. Participants 

responded to the six items assessing ordinary violations (e.g., “Ignoring the speed limit on the 

motorway”, “Driving after drinking”) and the six items assessing aggressive violations (e.g., 

“Getting angry with another driver and following him”, “Honking the horn to show 

annoyance with another driver”) on a six-points scale (never to nearly all the time). Internal 

consistency was somewhat weak for aggressive violations and ordinary violations, but these 

results were not surprising because in the Guého et al.’s (2014) validation study of the French 

version of the Driver Behavior Questionnaire, Cronbach’s alphas were similar for the same 

variables. 

2.3. Data Analyses 

Preliminary analyses were conducted to examine missing values, to detect outliers 

(In’nami and Koizumi, 2013) using Mahalanobis distance at the multivariate level (χ2(9) = 

27.88, p < .001), and to examine univariate normality of the main variables (Curran et al., 

1996) through skewness which measures the distributions’ lack of symmetry (values ≤ |2|) 

and kurtosis which measures whether the data are heavy-tailed or light-tailed relative to a 

normal distribution (values ≤ |7|). Then, hierarchical regression analyses were conducted to 

examine how gender (women = 0, men = 1), age, years of driving license, annual mileage, 

and achievement goals adoption in driving were predictors of sensation seeking, aggressive 

violations, and ordinary violations (Model 1). Gender, age, years of driving license, and 

annual mileage were entered in Step 1 to control these variables. Achievement goals were 

then entered in Step 2. A second set of hierarchical regression analyses was conducted to 
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examine how the four control variables (Step 1) and sensation seeking (Step 2) were 

predictors of aggressive and ordinary violations (Model 2). Regression analyses were 

conducted using the JASP software (version 0.10). 

Finally, we tested the potential mediating role of sensation seeking between 

achievement goals adoption in driving and the two violations, following the procedure used in 

previous studies (e.g., Danthony et al., 2020; Madigan et al., 2017). We entered in Model 3 

only the significant predictors from Model 1 and Model 2, including the same four control 

variables. According to Baron and Kenny (1986), a partial mediation may be envisaged if the 

significance of the main effect between achievement goals adoption and aggressive violations 

(or ordinary violations) decreases, and a full mediation may be envisaged if this main effect 

becomes non-significant, when the mediating variable (i.e., sensation seeking) is accounted 

for. These potential mediations were examined using the macro PROCESS (Hayes, 2003) for 

the SPSS software version 18 for Windows, running the mediational model with 5000 

bootstraps. If the 95% confidence interval (CI) does not contain zero, the test is considered 

significant at p < .05 (Preacher and Hayes, 2008). Conducting separate hierarchical regression 

analyses substantively leads to results identical to structural equation modeling (Hayes et al., 

2017).  

3. Results 

3.1. Preliminary Results 

Only 0.14% of the data were missing, so they were replaced by the mean of the 

participant’s sub-scale (Roth et al., 1999). No participants were detected as outliers. 

According to Curran et al. (1996), there were no issues with skewness (all values ≤ |2|) and 

kurtosis (all values ≤ |7|). Consequently, univariate normality of the main variables is 

validated. All the results of the CFAs are presented in Supplementary Materials and showed 

that the fit statistics met the criteria for an acceptable fitting model. Results of preliminary 
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analyses, descriptive statistics, internal consistency, and correlations between variables are 

presented in Table 1.  

Please insert Table 1 about here 

 

3.2. Direct Effects 

The results of the first hierarchical regression analyses (Model 1) showed that 

endorsing performance-approach goals positively predicted sensation seeking, aggressive 

violations, and ordinary violations, whereas endorsing mastery-avoidance goals negatively 

predicted these variables. In other words, drivers who want to outperform other drivers 

(performance-approach goals) are more sensation-seeking drivers and commit more ordinary 

and aggressive violations. The pattern is reversed for drivers who want to avoid driving badly 

or to avoid being a worse driver than before (mastery-avoidance goals). Moreover, 

performance-avoidance goals adoption positively predicted aggressive violations only, 

whereas mastery-approach goals adoption was not found to significantly predict any 

variables. In other words, drivers who want to avoid being worse drivers than other drivers 

(performance-avoidance goals) commit more aggressive violations. Drivers who want to drive 

well or to drive better and better (mastery-approach goals) have no particular response pattern 

regarding sensation seeking and violations. 

Model 1 explained 35.5% of the variance in sensation seeking, 18.6% in aggressive 

violations, and 32.7% in ordinary violations. The results of the second hierarchical regression 

analyses (Model 2) highlighted that sensation seeking was a strong positive predictor of both 

aggressive violations and ordinary violations. Model 2 explained 27.4% of the variance in 

aggressive violations and 34.4% in ordinary violations. The detailed results of direct effects 

are presented in Table 2. We can notice that age and years of driving experience are highly 

correlated (see Table 1). When terms in a model are highly correlated, removing one of these 
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terms may have a significant impact on the estimated coefficients of the others. We conducted 

the regression analyses again, removing either age or years of driving experience, and the 

results were not significantly impacted. 

Please insert Table 2 about here 

 

3.3. Indirect Effects 

Following the procedure explained above, only the significant predictors from Models 

1 and 2 were entered in Model 3. Because performance-avoidance goals adoption was not 

found to significantly predict sensation seeking (see Table 2), sensation seeking was not 

studied as a mediator between performance-avoidance goals and aggressive violations (Baron 

and Kenny, 1986). In Model 3a, performance-approach goals and control variables were 

entered in Step 1. Sensation seeking was then entered in Step 2. The predictive role of 

performance-approach goals, control variables, and sensation seeking on aggressive violations 

and ordinary violations was investigated. The model explained 28.9% of variance in 

aggressive violations and 36.2% of variance in ordinary violations. Moreover, the two effects 

of performance-approach goals adoption decreased when sensation seeking was added to the 

model. These results highlight the possibility of a partial mediation (Baron and Kenny, 1986), 

suggesting both that adopting performance-approach goals have a direct relationship with 

aggressive violations and ordinary violations, and that these relationships were partially 

mediated through sensation seeking. Using the PROCESS macro, the results highlighted that 

the partial mediation was effectively significant for aggressive violations (indirect effect = 

0.02 [95% CI = 0.092 – 0.187], see Fig. 1a) and ordinary violations (indirect effect = 0.02 

[95% CI = 0.093 – 0.185], see Fig. 1b). 

In Model 3b, mastery-avoidance goals and control variables were entered in Step 1. 

Sensation seeking was then entered in Step 2. The predictive role of mastery-avoidance goals, 

control variables, and sensation seeking on aggressive violations and ordinary violations was 
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investigated. The model explained 27.7% of variance in aggressive violations and 35.2% of 

variance in ordinary violations. When sensation seeking was added to the model, the effect of 

mastery-avoidance goals adoption on aggressive violations became non-significant, indicating 

a potential full mediation (Baron and Kenny, 1986), and the effect on ordinary violations 

decreased, indicating a potential partial mediation. The results of the PROCESS macro 

showed that the relationship between mastery-avoidance goals adoption and aggressive 

violations was fully mediated through sensation seeking (indirect effect = 0.03 [95% CI = -

0.192 – -0.067], see Fig. 1c) and that sensation seeking partially mediated the relationship 

between mastery-avoidance goals adoption and ordinary violations (indirect effect = 0.03 

[95% CI = -0.188 – -0.070], see Fig. 1d). The detailed results are presented in Table 3. 

Please insert Table 3 and Figure 1 about here 

 

4. Discussion 

While the only study based on the achievement goal model (Mascret et al., 2020) has 

previously highlighted some interesting relations with variables of interest in the driving 

domain (i.e., accidents, at-fault accidents, emergency maneuvers, interest in driving, self-

efficacy in driving), the present study showed the predictive validity of this model on self-

reported violations and sensation seeking. The achievement goal model appears to be a 

promising theoretical framework to examine other relevant variables usually investigated in 

the driving domain. 

Performance-approach goals adoption was found to positively predict aggressive 

violations, ordinary violations, and sensation seeking. These results are difficult to compare 

with other results in the driving domain, as the only study focusing on achievement goals in 

driving was a study whose purpose was to validate the questionnaire assessing these 

achievement goals (Mascret et al., 2020). However, these results are in accordance with the 

other domains (sports, education, work) where performance-approach goals adoption is 
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positively related to rule violations, aggressive attitudes and behaviors, cheating, and 

sensation seeking (e.g., Biddle et al., 2003; Ryckman et al., 1994; Van Yperen et al., 2011). 

The results of the present study highlighted that it is also the case in the driving domain. 

Moreover, outperforming others is the key factor for drivers who adopt performance-approach 

goals. Committing voluntary Highway Code offences (i.e., ordinary violations) and being 

aggressive toward other road users (i.e., aggressive violations) are two ways to show one’s 

superiority over other drivers. Our study also showed that adopting performance-avoidance 

goals (i.e., to avoid driving poorly compared to other drivers) positively predicted aggressive 

violations. This result confirms that endorsing performance-avoidance goals result in 

emotions with negative valence such as anxiety (Putwain et al., 2013), aggressive violations 

are mainly emotional transgressions of accepted social norms of driving (Guého et al., 2014). 

In sum, endorsing performance-based goals, especially performance-approach goals, 

predicted sensation seeking and self-reported risk taking in driving. 

The potential protective role of mastery-avoidance goals adoption, surprisingly found 

in Mascret et al.’s (2020) study concerning accidents and at-fault accidents, was found again 

in the present study with risk taking and sensation seeking. Mastery-avoidance goals adoption 

negatively predicted aggressive violations, ordinary violations, and sensation seeking, 

highlighting that endorsing mastery-avoidance goals was related to adaptive outcomes in the 

driving domain. Because mastery-avoidance goals are based on avoidance motivation (i.e., 

avoiding failure), they should theoretically lead to more maladaptive effects (Elliot and 

Harackiewicz, 1996). But the meta-analysis of Baranik et al. (2010) showed that adopting 

mastery-avoidance goals was related to both adaptive effects (e.g., interest) and maladaptive 

effects (e.g., anxiety). Indeed, endorsing mastery-avoidance goals combines positive 

(mastery) and negative (avoidance) elements in a single goal (Senko and Freund, 2015). 

Consequently, the outcome depends on the most predominant component (Elliot, 1999). In 



 
16 

the driving domain, mastery-avoidance goals adoption may have a special status due to the 

context of driving itself. Because it is strongly related to fear of failure (Conroy et al., 2003; 

Elliot and McGregor, 2001) and because failure in driving may be related to injury, accident 

and/or death, mastery-avoidance goals adoption was found to negatively predict violations 

and sensation seeking in the driving domain. Endorsing mastery avoidance goals, namely 

avoiding failure in the driving task, avoiding driving worse than before, and striving to avoid 

driving badly consequently seems to have a protective role against self-reported risky 

behaviors and sensation seeking in driving.  

Finally, the present study confirmed the results already found in the driving literature 

(e.g., Dahlen et al., 2005; Schwebel et al., 2007) concerning the positive predictive role of 

sensation seeking on ordinary and aggressive violations. But it was the first to examine the 

mediating role of sensation seeking between achievement goals adoption and ordinary and 

aggressive violations. The results highlighted that (a) sensation seeking partially mediated the 

relationship between performance-approach goals adoption and both ordinary violations and 

aggressive violations, (b) sensation seeking partially mediated the relationship between 

mastery-avoidance goals adoption and ordinary violations, and (c) the relationship between 

mastery-avoidance goals adoption and aggressive violations was fully mediated through 

sensation seeking. In sum, these results showed that the relationships between performance-

approach and mastery-avoidance goals adoption were mediated by sensation seeking. This 

mediating pathway may explain how drivers’ achievement goals adoption may influence 

ordinary and aggressive violations. Sensation seeking is more likely to occur with drivers who 

endorse performance-approach goals because they want to show that they control their vehicle 

in boundary conditions better than other drivers who have a smoother driving. Sensation 

seeking, in turn, increases ordinary violations (e.g., exceeding speed limit) and aggressive 

violations (e.g., honking the horn to show one’s annoyance with another driver), and even 
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risky behaviors in general (Jonah, 1997). The pattern was reversed for mastery-avoidance 

goals adoption because drivers endorsing this kind of goals strive to avoid driving badly and, 

consequently, sensation seeking does not match the way they drive. Sensation seeking fully 

explained the relationships between mastery-avoidance goals adoption and aggressive 

violations, while it partially explained its relationship with ordinary violations. These results 

provided an original point of view on the extensive literature examining the relationships 

between sensation seeking and risky driving (Jonah, 1997). 

Our study had several limitations, and directions for future research may also be 

envisaged. First, one potential limitation was common method variance, which may occur 

when the shared variance among variables is influenced by the method used to collect data 

(Richardson, Simmering, & Sturman, 2009). Based on the recommendation of Podsakoff, 

MacKenzie, Lee, and Podsakoff (2003), we have taken certain precautions to limit that 

possibility in the present study. Thus, validated instruments were used to reduce item 

ambiguity, the order of the instruments was always the same when participants completed the 

questionnaires. Then the first scale assessed achievement goals adoption in driving which are 

fewer sensitive issues than sensation seeking or violations, demographic information was 

provided at the end of the questionnaires. And finally, achievement goals were assessed in the 

present study as dispositional achievement goal orientations which are stable over time (e.g., 

Elliot, 2005; Elliot & McGregor, 2001). Despite all these precautions intended to decrease 

common method variance, this source of systematic error can not necessarily be ruled out 

with studies of this nature (Podsakoff et al., 2003).  

Secondly, construct proliferation, which is “the accumulation of ostensibly different 

but potentially identical constructs representing phenomena” (Shaffer, DeGeest, & Li, 2015, 

p. 1), may also be discussed in the present study. Achievement goals adoption, sensation 

seeking, and violations were correlated in the present study, but achievement goals are 
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conceptually different from both sensation seeking and violations. Construct proliferation can 

therefore not be considered between these variables. But it is conceivable to wonder whether 

sensation seeking and violations measure different facets of self-reported driving behaviors or 

whether they are rather iteration of the same construct. However, the driving literature mainly 

considers that sensation seeking is an antecedent of violations (e.g., Dahlen et al., 2005; 

Delhomme et al., 2009; Jonah, 1997, Schwebel et al., 2007), which suggests they are different 

constructs.  

Thirdly, cross-cultural differences may occur in ordinary and aggressive violations 

assessed with the Driving Behavior Questionnaire (Lajunen et al., 2004). The present study 

was conducted in one country only (France). So, it would be relevant to extend our results to 

other countries to highlight whether mastery-avoidance goals and performance-approach 

goals adoption is also prevalent in predicting self-reported risky driving behaviors and 

sensation seeking elsewhere.  

Fourthly, comparing the influence of young, experimented, and old drivers’ 

achievement goals adoption on their self-reported risky driving may be worthwhile because 

variations of driving style were identified among age subgroups (e.g., Lawton et al., 1997; 

Reason et al., 1990).  

Fifthly, our study was conducted with car drivers only. Because sensation seeking and 

risk taking are integral parts of typical riders’ behaviors (Wong et al., 2010), including two-

wheeler drivers in a study examining the relationships between their achievement goals 

adoption and their self-reported risky behaviors is also a promising perspective.  

Finally, risk taking was assessed through self-reported measures only. New measures 

were recently included in the literature through Naturalistic Driving Studies which focus on 

drivers’ performance and behaviors in the real world, using different data acquisition systems 

installed on vehicles to collect information about drivers’ behaviors (Dingus et al., 2016, 
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Naude et al., 2017). These real-world drivers’ behaviors were studied in relation to some 

personality traits or characteristics, such as trait anxiety (e.g., Oltedal & Rundmo, 2006). But 

achievement goals adoption was not hitherto investigated in relation to these new objective 

measures which may indicate some form of risk-taking in real-life conditions. 

5. Conclusion 

The achievement goals framework was recently adapted to the driving domain and 

provided promising initial results regarding self-reported accidents (Mascret et al., 2020). 

Consequently, studying sensation seeking and risk-taking in driving, which are related to 

accidents, appeared to be of great interest to extend these initial results. The present study 

highlighted that performance-approach goals adoption was found to be maladaptive, 

predicting positively sensation seeking, ordinary violations, and aggressive violations, 

whereas mastery-avoidance goals adoption was found to be the most adaptive goals in the 

driving domain, predicting negatively the three previous variables. While a large body of 

research was previously conducted on sensation seeking and violations, achievement goals 

were identified for the first time as predictors of these variables. Consequently, further 

examination of achievement goals adoption in the driving domain may be a relevant 

perspective toward a better understanding of drivers’ psychological characteristics for 

purposes of increasing road safety, for instance by carrying out targeted prevention 

campaigns. 



 
20 

References 

Alver, Y., Demirel, M. C., & Mutlu, M. M. (2014). Interaction between socio-demographic 

characteristics: Traffic rule violations and traffic crash history for young drivers. 

Accident Analysis & Prevention, 72, 95-104. https://doi.org/10.1016/j.aap.2014.06.015 

Baranik, L. E., Stanley, L. J., Bynum, B. H., & Lance, C. E. (2010). Examining the construct 

validity of mastery-avoidance achievement goals: A meta-analysis. Human 

Performance, 23(3), 265-282. https://doi.org/10.1080/08959285.2010.488463 

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in social 

psychological research: Conceptual, strategic, and statistical considerations. Journal of 

Personality and Social Psychology, 51(6), 1173-1182. https://doi.org/10.1037/0022-

3514.51.6.1173 

Biddle, S., Wang, C. J., Kavussanu, M., & Spray, C. (2003). Correlates of achievement goal 

orientations in physical activity: A systematic review of research. European Journal of 

Sport Science, 3(5), 1-20. https://doi.org/10.1080/17461390300073504 

Byrne, B. M. (2010). Structural equation modeling with AMOS: Basic concepts, applications, 

and programming. New York, NY: Routledge. 

https://doi.org/10.4324/9780203805534 

Conroy, D. E., Elliot, A. J., & Hofer, S. M. (2003). A 2 x 2 achievement goals questionnaire 

for sport: evidence for factorial invariance, temporal stability, and external validity. 

Journal of Sport & Exercise Psychology, 25, 456-476. 

https://doi.org/10.1123/jsep.25.4.456 

Curran, P. J., West, S. G., & Finch, J. F. (1996). The robustness of test statistics to 

nonnormality and specification error in confirmatory factor analysis. Psychological 

Methods, 1, 16-29. https://doi.org/10.1037/1082-989x.1.1.16  



 
21 

Dahlen, E. R., Martin, R. C., Ragan, K., & Kuhlman, M. K. (2005). Driving anger, sensation 

seeking, impulsiveness, and boredom proneness in the prediction of unsafe driving. 

Accident Analysis & Prevention, 37, 341-348. 

https://doi.org/10.1016/j.aap.2004.10.006 

Danthony, S., Mascret, N., & Cury, F. (2020). Test anxiety in physical education: The 

predictive role of gender, age, and implicit theories of athletic ability. European 

Physical Education Review, 26(1) 128-143. 

https://doi.org/10.1177/1356336X19839408 

de Winter, J. C. F., & Dodou, D. (2010). The Driver Behavior Questionnaire as a predictor of 

accidents: a meta-analysis. Journal of Safety Research, 41, 463-470. 

https://doi.org/10.1016/j.jsr.2010.10.007 

Delhomme, P. (2002). Croyances des jeunes automobilistes en matière de vitesse. Rapport 

final. [Young drivers’ beliefs concerning driving speed. Final report.] Convention 

DSCR-INRETS n 00/010/T-Study # 7. 

Delhomme, P., Chaurand, N., & Paran, F. (2012). Personality predictors of speeding in young 

drivers: Anger vs. sensation seeking. Transportation Research Part F: Traffic 

Psychology and Behaviour, 15(6), 654-666. https://doi.org/10.1016/j.trf.2012.06.006 

Delhomme, P., Verlhiac, J. F., & Martha, C. (2009). Are drivers' comparative risk judgments 

about speeding realistic?. Journal of Safety Research, 40(5), 333-339. 

https://doi.org/10.1016/j.jsr.2009.09.003 

Dingus, T. A., Guo, F., Lee, S., Antin, J. F., Perez, M., Buchanan-King, M., & Hankey, J. 

(2016). Driver crash risk factors and prevalence evaluation using naturalistic driving 

data. Proceedings of the National Academy of Sciences, 113(10), 2636-2641. 

https://doi.org/10.1073/pnas.1513271113 



 
22 

Du, X., Shen, Y., Chang, R., & Ma, J. (2018). The exceptionists of Chinese roads: The effect 

of road situations and ethical positions on driver aggression. Transportation Research 

Part F: Traffic Psychology and Behaviour, 58, 719-729. 

https://doi.org/10.1016/j.trf.2018.07.008 

Dunn, T. J., Baguley, T., & Brunsden, V. (2014). From alpha to omega: A practical solution 

to the pervasive problem of internal consistency estimation. British Journal of 

Psychology, 105(3), 399-412. https://doi.org/10.1111/bjop.12046 

Dunn, J. G. H., & Causgrove Dunn, J. (1999). Goal orientations, perceptions of aggression, 

and sportspersonship in elite male youth ice hockey players. The Sport Psychologist, 

13, 183-200. https://doi.org/10.1123/tsp.13.2.183  

Dweck, C. S., & Elliott, E. S. (1983). Achievement motivation. In P. Mussen, & E. M. 

Hetherington (Eds.), Handbook of child psychology (pp. 643-691). New York, NY: 

Wiley. 

Elliot, A. J. (1999). Approach and avoidance motivation and achievement goals. Educational 

Psychologist, 34, 169-189. https://doi.org/10.1207/s15326985ep3403_3 

Elliot, A. J. (2005). A conceptual history of the achievement goal construct. In A. Elliot, & C. 

Dweck (Eds.), Handbook of competence and motivation (pp. 52-72). New York, NY: 

Guilford Press. 

Elliot, A. J., & Harackiewicz, J. M. (1996). Approach and avoidance achievement goals and 

intrinsic motivation: A mediational analysis. Journal of Personality and Social 

Psychology, 70, 461e475. https://doi.org/10.1037/0022-3514.70.3.461 

Elliot, A. J., & McGregor, H. A. (2001). A 2 x 2 achievement goal framework. Journal of 

Personality and Social Psychology, 80, 501-519. https://doi.org/10.1037/0022-

3514.80.3.501 

Elliot, A. J., Murayama, K., & Pekrun, R. (2011). A 3× 2 achievement goal model. Journal of 

Educational Psychology, 103(3), 632-648. https://doi.org/10.1037/a0023952 



 
23 

Ge, Y., Qu, W., Jiang, C., Du, F., Sun, X., & Zhang, K. (2014). The effect of stress and 

personality on dangerous driving behavior among Chinese drivers. Accident Analysis 

& Prevention, 73, 34-40. https://doi.org/10.1016/j.aap.2014.07.024 

Guého, L., Granié, M. A., & Abric, J. C. (2014). French validation of a new version of the 

Driver Behavior Questionnaire (DBQ) for drivers of all ages and level of experiences. 

Accident Analysis & Prevention, 63, 41-48. https://doi.org/10.1016/j.aap.2013.10.024 

Hayes, A. F. (2013). Introduction to Mediation, Moderation, and Conditional Process 

Analysis: A Regression-Based Approach. London: Guilford. 

Hayes, A. F., Montoya, A. K., & Rockwood, N. J. (2017). The analysis of mechanisms and 

their contingencies: PROCESS versus structural equation modeling. Australasian 

Marketing Journal, 25(1), 76-81. https://doi.org/10.1016/j.ausmj.2017.02.001 

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 

analysis: Conventional criteria versus new alternatives. Structural Equation Modeling: 

A Multidisciplinary Journal, 6(1), 1-55. https://doi.org/10.1080/10705519909540118  

In’nami, Y., & Koizumi, R. (2013). Review of sample size for structural equation models in 

second language testing and learning research: A Monte Carlo approach. International 

Journal of Testing, 13(4), 329-353. https://doi.org/10.1080/15305058.2013.806925 

Jonah, B. A. (1997). Sensation seeking and risky driving: a review and synthesis of the 

literature. Accident Analysis & Prevention, 29(5), 651-665. 

https://doi.org/10.1016/S0001-4575(97)00017-1 

Kavussanu, M., & Roberts, G. C. (2001). Moral functioning in sport: An achievement goal 

perspective. Journal of Sport and Exercise Psychology, 23(1), 37-54. 

https://doi.org/10.1123/jsep.23.1.37  



 
24 

Lajunen, T., Parker, D., & Summala, H. (2004). The Manchester Driver Behaviour 

Questionnaire: A cross-cultural study. Accident Analysis & Prevention, 36, 231-238. 

https://doi.org/10.1016/S0001-4575(02)00152-5 

Lawton, R., Parker, D., Stradling, S. G., & Manstead, A. S. R. (1997). Predicting road traffic 

accidents: the role of social deviance and violations. British Journal of Psychology, 

88(2), 249-262. https://doi.org/10.1111/j.2044-8295.1997.tb02633.x 

Lochbaum, M., Kazak Çetinkalp, Z., Graham, K. A., Wright, T., & Zazo, R. (2016). Task and 

ego goal orientations in competitive sport: A quantitative review of the literature from 

1989 to 2016. Kinesiology: International journal of fundamental and applied 

kinesiology, 48(1), 3-29. https://doi.org/10.26582/k.48.1.14 

Ma, C., Hao, W., Xiang, W., & Yan, W. (2018). The Impact of Aggressive Driving Behavior 

on Driver-Injury Severity at Highway-Rail Grade Crossings Accidents. Journal of 

Advanced Transportation, 2018. https://doi.org/10.1155/2018/9841498 

Madigan, D. J., Stoeber, J., & Passfield, L. (2017). Perfectionism and achievement goals 

revisited: The 3× 2 achievement goal framework. Psychology of Sport and Exercise, 

28, 120-124. https://doi.org/10.1016/j.psychsport.2016.10.008 

Mascret, N., Nicolleau, M., & Ragot-Court, I. (2020). Development and validation of a scale 

assessing achievement goals in driving. PLoS one, 15(3), e0230349. 

https://doi.org/10.1371/journal.pone.0230349 

Naude, C., Serre, T., Ledoux, V. (2017). Vehicle dynamics data collection to characterize the 

drivers' behavior. 45th European Transport Conference, Barcelone, Spain, 2017-10-

04, Association for European Transport, 14p. 

Neyens, D. M., & Boyle, L. N. (2008). The influence of driver distraction on the severity of 

injuries sustained by teenage drivers and their passengers. Accident Analysis & 

Prevention, 40(1), 254-259. https://doi.org/10.1016/j.aap.2007.06.005 



 
25 

Nicholls, J. G. (1984). Achievement motivation: conceptions of ability, subjective experience, 

task choice, and performance. Psychological Review, 91, 328-346. 

https://doi.org/10.1037/0033-295X.91.3.328 

Nicholls, J. G. (1989). The competitive ethos and democratic education. Cambridge, MA: 

Harvard University Press. 

Oltedal, S., & Rundmo, T. (2006). The effects of personality and gender on risky driving 

behaviour and accident involvement. Safety Science, 44(7), 621-628. 

https://doi.org/10.1016/j.ssci.2005.12.003 

Parker, D., Reason, J. T., Manstead, A. S. R., & Stradling, S. G. (1995). Driving errors, 

driving violations and accident involvement. Ergonomics, 38(5), 1036-1048. 

https://doi.org/10.1080/00140139508925170 

Podsakoff, P., MacKenzie, S., Lee, J., & Podsakoff, N. (2003). Common Method Biases in 

Behavioral Research: A Critical Review of the Literature and Recommended 

Remedies. Journal of Applied Psychology, 88(5), 879-903. 

https://doi.org/10.1037/0021-9010.88.5.879 

Puttawong, C., & Chaturabong, P. (2020). Willingness-to-pay for estimation the risk pedestrian 

group accident cost. Civil Engineering Journal, 6(6), 1064-1073. 

https://doi.org/10.28991/cej-2020-03091529 

Putwain, D. W., Sander, P., & Larkin, D. (2013). Using the 2×2 framework of achievement 

goals to predict achievement emotions and academic performance. Learning and 

Individual Differences, 25, 80-84. https://doi.org/10.1016/j.lindif.2013.01.006 

Ramiani, M., B., & Shirazian, G. (2020). Ranking and determining the factors affecting the 

road freight accidents model. Civil Engineering Journal, 6(5), 928-944. 

https://doi.org/10.28991/cej-2020-03091518 



 
26 

Reason, J. T., Manstead, A. S. R., Stradling, S., Baxter, J. S., & Campbell, K. (1990). Errors 

and violations on the roads: a real distinction? Ergonomics, 33(10/11), 1315-1332. 

https://doi.org/10.1080/00140139008925335 

Richardson, H. A., Simmering, M. J., & Sturman, M. C. (2009). A tale of three perspectives: 

Examining post hoc statistical techniques for detection and correction of common 

method variance. Organizational Research Methods, 12, 762-800. 

https://doi.org/10.1177/1094428109332834 

Roth, P. L., Switzer III, F. S., & Switzer, D. M. (1999). Missing data in multiple item scales: 

A Monte Carlo analysis of missing data techniques. Organizational Research 

Methods, 2(3), 211-232. https://doi.org/10.1177/109442819923001 

Ryckman, R. M., Thornton, B., & Butler, J. C. (1994). Personality correlates of the 

hypercompetitive attitude scale: Validity tests of Horney's theory of neurosis. Journal 

of Personality Assessment, 62(1), 84-94. https://doi.org/10.1207/s15327752jpa6201_8 

Shaffer, J. A., DeGeest, D., & Li, A. (2016). Tackling the problem of construct proliferation: 

A guide to assessing the discriminant validity of conceptually related constructs. 

Organizational Research Methods, 19, 80-110. 

https://doi.org/10.1177/1094428115598239 

Schwebel, D. C., Ball, K. K., Severson, J., Barton, B. K., Rizzo, M., & Viamonte, S. M. 

(2007). Individual difference factors in risky driving among older adults. Journal of 

Safety Research, 38(5), 501-509. https://doi.org/10.1016/j.jsr.2007.04.005 

Scott-Parker, B., Watson, B., & King, M. J. (2009). Understanding the psychosocial factors 

influencing the risky behaviour of young drivers. Transportation Research Part F: 

Traffic Psychology and Behaviour, 12(6), 470-482. 

https://doi.org/10.1016/j.trf.2009.08.003 



 
27 

Senko, C., & Freund, A. M. (2015). Are mastery-avoidance achievement goals always 

detrimental? An adult development perspective. Motivation and Emotion, 39(4), 477-

488. https://doi.org/10.1007/s11031-015-9474-1 

Taubman, O., Mikulincer, M., & Iram, A. (1996). The cognitive, motivational and emotional 

system of driving. Research report, Department of Casualties and Road Safety of the 

Israeli Army, Israel. 

Van Yperen, N. W., Blaga, M., & Postmes, T. (2014). A meta-analysis of self-reported 

achievement goals and nonself-report performance across three achievement domains 

(work, sports, and education). PloS One, 9(4), e93594. 

https://doi.org/10.1371/journal.pone.0093594 

Van Yperen, N. W., Hamstra, M. R., & van der Klauw, M. (2011). To win, or not to lose, at 

any cost: The impact of achievement goals on cheating. British Journal of 

Management, 22, S5-S15. https://doi.org/10.1111/j.1467-8551.2010.00702.x 

Wong, J. T., Chung, Y. S., & Huang, S. H. (2010). Determinants behind young motorcyclists’ 

risky riding behavior. Accident Analysis & Prevention, 42(1), 275-281. 

https://doi.org/10.1016/j.aap.2009.08.004 

Yagil, D. (2001). Reasoned action and irrational motives: A prediction of drivers’ intention to 

violate traffic laws. Journal of Applied Social Psychology, 31(4), 720-739. 

https://doi.org/10.1111/j.1559-1816.2001.tb01410.x 

Zuckerman, M. (1979). Sensation seeking: Beyond the optimal level of arousal. Hillsdale, NJ, 

USA: Lawrence Erlbaum. 



 28 

 

Table 1 

Descriptive statistics, psychometric properties of the scales, and correlation matrix.  

Variables M SD 1 2 3 4 5 6 7 8 9 10 11 
1. Mastery-approach 3.70 1.05 -           
2. Performance-approach 1.91 1.04 .19*** -          
3. Mastery-avoidance 4.45 0.61 .40*** -.05 -         
4. Performance-avoidance 2.80 1.18 .31*** .54*** .22*** -        
5. Sensation seeking 2.62 0.78 .08 .49*** -.22*** .27*** -       
6. Aggressive violations 1.95 0.75 .02 .36*** -.15** .27*** .51*** -      
7. Ordinary violations 1.85 0.70 -.03 .41*** -.21*** .16** .58*** .58*** -     
8. Gender - - .06 .11* -.07 .06 .24*** .02 .11* -    
9. Age 30.47 14.05 -.01 -.13* -.06 -.12* -.12* -.11* -.08 .26*** -   
10. Years of driving license 11.63 13.81 -.01 -.13* -.07 -.11* -.09 -.11* -.06 .28*** .98*** -  
11. Annual mileage 14174 13740 .05 .15** -.06 .09 .21*** .15** .21*** .23*** .32*** .32*** - 
McDonald’s omega - - .87 .88 .72 .77 .77 .69 .67 - - - - 
Skewness - - -0.587 1.083 -1.232 0.094 0.343 1.133 0.877 - - - - 
Kurtosis - - -0.312 0.307 2.030 -0.908 -0.245 1.570 0.651 - - - - 

Notes. *p < .05, **p < .01, ***p < .001, M = Mean, SD = Standard Deviation, Gender (men = 1, women = 0). 
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Table 2 

Summary of hierarchical regression analyses predicting sensation seeking, aggressive violations, and ordinary violations. 

 
Sensation seeking Aggressive violations Ordinary violations 
R2 b R2 b R2 b 

Model 1: Achievement goals 
    Step 1 

      
.147***  .053**  .079***  

        Gender1  .17***  -.03  .04 
        Age1  -.71**  -.17  -.40 
        Years of driving license1  .55*  .06  .30 
        Annual mileage1  .15**  .13*  .17** 
    Step 2 .355***  .186***  .327***  
        Mastery-approach goals  .07  -.01  -.04 
        Performance-approach goals  .37***  .24***  .38*** 
        Mastery-avoidance goals  -.23***  -.17**  -.16** 
        Performance-avoidance goals  .06  .15*  -.03 
Model 2: Sensation seeking 
    Step 1 

      
-  .053**  .079***  

        Gender1  -  -.10  -.04 
        Age1  -  .14  .00 
        Years of driving license1  -  -.20  -.04 
        Annual mileage1  -  .08  .12* 
    Step 2 -  .274***  .344***  
        Sensation seeking  -  .51***  .56*** 

Note. *p < .05, **p < .01, ***p < .001 

1The b coefficients from the final regression equation  
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Table 3 

Mediation tests for performance-approach goals / mastery-avoidance goals and aggressive violations / ordinary violations 

 
Aggressive violations Ordinary violations 

R2 b R2 b 
Model 3a: Performance-approach goals 
    Step 1 

    
.153***  .202***  

        Performance-approach goals  .33***  .36*** 
    Step 2 .289***  .362***  
        Performance-approach goals  .14**  .16** 
        Sensation seeking  .45***  .48*** 
Model 3b: Mastery-avoidance goals 
    Step 1 

    
.075***  .120***  

        Mastery-avoidance goals  -.15**  -.20*** 
    Step 2 .277***  .352***  
        Mastery-avoidance goals  -.05  -.09* 
        Sensation seeking  .50***  .54*** 

Note. *p < .05, **p < .01, ***p < .001, results of the control variables (gender, age, years of driving license, annual mileage) are not included in 
the table. 
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Figure 1.  

Sensation seeking as a mediator between performance-approach goals / mastery-avoidance 

goals and aggressive violations / ordinary violations 

 

Note. Standardized regression coefficients, *p < .05, **p < .01, ***p < .001, CI = Confidence 

Interval, Fig.1a represents the partial mediation of sensation seeking between performance-

approach goals and aggressive violations, Fig.1b represents the partial mediation of sensation 

seeking between performance-approach goals and ordinary violations, Fig.1c represents the 

full mediation of sensation seeking between mastery-avoidance goals and aggressive 

violations, and Fig.1d represents the partial mediation of sensation seeking between mastery-

avoidance goals and ordinary violations. 
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Supplementary material 

Results of the confirmatory factor analyses. 

Variables χ² p CFI TLI SRMR RMSEA 
Achievement goals in driving 152.80 < .001 .943 .922 .054 .080 
Sensation seeking1 29.68 .003 .969 .947 .048 .066 
Violations2 108.35 < .001 .927 .906 .052 .057 

Notes. 1After adding an error covariance between the items 4 and 5 and between the items 5 

and 7 to improve model fit, 2After adding an error covariance between the items 1 and 6 and 

between the items 5 and 6 of the ordinary violations subscale to improve model fit. 

 


