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ABSTRACT 

Young drivers have markedly higher motor vehicle crash-risk and crash involvement 

rates than do older drivers, and are severely over-represented in both morbidity and 

mortality rates related to vehicle crashes. Underpinning these findings is the tendency 

for young drivers to engage in more risk-taking whilst driving than older drivers. The 

current research focuses on unsafe driving behaviours. Unsafe driving behaviours 

satisfy Arnett’s (1992) three criteria of recklessness: they lack mainstream social 

approval and may even involve violations of the law; they carry strong connotations 

of negative consequences by placing drivers and/or their passengers at risk of 

morbidity, mortality, and other negative outcomes; and, by definition, they involve 

deliberate deviations from safe driving. Examples of these behaviours include 

speeding, tailgating, driving whilst using a mobile phone, driving whilst under the 

influence of alcohol and other psychoactive substances, and driving whilst tired or 

fatigued, all of which compromise both driving performance and driving safety. These 

are also more common amongst younger than older drivers.  

The current dissertation describes an application of Mischel and Shoda’s 

(1995) Cognitive-Affective Personality System (CAPS) to unsafe driving behaviours. 

CAPS is a meta-theoretical framework that fuses research from cognitive-social 

theory, as well as research on connectionism and activation. CAPS posits that 

personality consists of a mental representation comprised of a stable system of 

processes or dispositions, called Cognitive-Affective Units (CAUs), which mediate 

the relationship between features of the situation and subsequent behaviours. The 

CAPS model is distinctive in that it allows researchers to evaluate multiple, relevant 

predictors within a comprehensive, general framework and allows for the assessment 

of their inter-relations.  
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The current research and dissertation had three major aims: to (a) summarise 

socio-cognitive, individual difference, and decision-making research, relevant to 

unsafe driving, (b) use exploratory methods to identify the most important predictors 

of unsafe driving behaviour, specific to different categories of unsafe driving, and 

where possible, compare and contrast the relative importance of predictors between 

these different categories, and (c) evaluate the implications of these relationships for 

road safety interventions and education programs. To achieve these aims, the current 

research comprised three quantitative pilot studies and two focus groups in the 

process of measure identification and item generation, as well as a main study with a 

longitudinal design (two data collection periods, six months apart). All main study 

data was obtained through online, self-report, survey methods. Overall, 1515 

participants were sampled at Time 1 (62% females, Mage = 31.31), and 606 

participants at Time 2 (63% female, Mage = 33.60)  

The current research highlights that the measurement of important, self-report 

variables, in terms of unsafe driving, can be both reliable and valid. A large 

proportion of the current dissertation was dedicated to creating or amending existing 

measures with the intention of providing suitable instruments for future research. A 

major component of the current dissertation was the development of the Reckless 

Driver Behaviour Scale (RDBS), a measure of unsafe driving behaviour that avoids 

problematic measurement that is prevalent in other measures of driver behaviour and 

allows the ability to assess models of behaviour separately for conceptually distinct 

categories of unsafe driving. Also, a new and useful way in which to distinguish 

individuals based on their driving cognitions was identified. Further, this novel way 

of differentiating between individuals was found to: (a) have implications for their 

driving behaviours, (b) provide a possible explanation of opposite-than-expected 
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effects of some interventions, and (c) have implications for the design of future 

interventions.  

Structural equation, and/or logistic regression, models were identified that 

explained significant proportions of the variance in two criterion variables: 

willingness to take driving risks and self-reported unsafe driving behaviour. These 

models were shown to fit the data of: (a) each type of unsafe driving behaviour, (b) 

each of four age/gender sub-samples (younger [≤ 25 years] females and males, and 

older [> 25 years] females and males, and (c) individuals who use similar ‘constructs’ 

in relation to unsafe driving. Final models, including sub-group models, were tested 

with Time 1 variables predicting both Time 1 and Time 2 criterion variables.  

The models were found to explain significant amounts of variance in 

willingness to take driving risks as well as each type of unsafe driving behaviour. 

Overall, and across behaviour categories and sub-sample analyses, the variables of 

situation-oriented goals, self-efficacy, and sensation-seeking stood out as particularly 

important predictors. However, when assessing predictors separately for behavioural 

categories, the predictive utility for many variables was not consistent. Implications of 

the results are discussed, with specific focus on practical applications of the research 

to driver training and road safety intervention. In particular, the results highlighted 

notably important high-risk groups, namely, sensation-seekers and impulsive females 

and suggested that: (a) overarching intervention strategies may not be as effective as 

delivering specific interventions designed for particular unsafe driving behaviours, (b) 

interventions could be suitably focused for specific sub-groups of the driving 

population, and (c) the approach of using a CAPS framework in the domain of unsafe 

driving was worthwhile and future research utilising this approach could be similarly 

beneficial in other domains.  
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PREAMBLE 

It is early morning on Wednesday, October 1, 2008. Two university students 

exit their apartment on City Road in the Melbourne suburb of Southbank. On his way 

home from a party with work colleagues, another student drives down that same road. 

He is a learner driver, he is intoxicated (blood alcohol content = .165), and he is 

driving approximately 150km/hr where there is a 60km/hr speed limit (Roberts, 

2008). Losing control, the vehicle hits trees and a traffic light before hitting both 

students as they exit the apartment. One of the students is critically injured, while the 

other is killed. The driver is left to face the consequences of the decision to drive after 

the party. 

Events like the one described, while tragic, inspire traffic and transport 

researchers to ask the question “why?”. Why did the driver choose to drive with 

knowledge of his intoxication? Similarly inspired, the work within this dissertation 

adds to knowledge and understanding in response to this question, as well as the 

related questions of why younger drivers, in particular, frequently choose to engage in 

unsafe or reckless driving behaviours. 

Establishing context is the goal of the first two chapters of this dissertation. 

Chapter 1 describes the prevalence of the so-called “young driver problem”, the 

current understanding of what constitutes unsafe driving behaviour, common 

antecedents to these behaviours, and the approach chosen to understand these 

behaviours. Within a diverse and varied literature, this literature review reflects 

contemporary thinking in terms of decision-making, socio-cognitive, and individual 

difference aspects of unsafe driving. Whilst many other aspects exist, and are only 

lightly touched upon here (e.g., attention), the dissertation, and thus this literature 

review, reflect this focus and direction. Following this, Chapter 2 describes the 
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framework that underpinned the current research– the Cognitive-Affective Personality 

System (CAPS) (Mischel & Shoda, 1995). 

The subsequent four chapters concern measurement construction, description, 

and validation. Chapter 3 describes preliminary pilot testing of self-report instruments 

chosen to measure specific aspects of the CAPS model. Chapter 4 describes the 

methods used in the research, describing the participants, measures, and procedures, 

as well as detailing the design of the statistical data analyses. Chapter 5 describes the 

validation of the measurement of each of several latent variables, and concludes with 

descriptive statistics of each variable included in the main analyses. Chapter 6 focuses 

on the measurement of a specific aspect of the model – encodings – that is both novel 

and theoretically innovative. 

The following four chapters (Chapters 7 to 10) describe the main analyses, 

including the structural equation modelling of variables predicting unsafe driving 

behaviours. Chapter 7 focuses on so-called “positioning” behaviours, while Chapters 

8, 9, and 10 focus on “distracted”, “substance-use”, and “extreme” behaviours, 

respectively. The final chapter provides a general discussion of the findings, focusing 

on the practical applications of the research to driver training and road safety 

intervention. 
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1. INTRODUCTION 

1.1. The Problem 

Approximately 1.3 million people worldwide are killed each year as a result of 

Motor Vehicle Crashes (MVCs; Lozano et al., 2012). In 2012, 1,310 Australians died 

as a result of MVCs, a 2.6% increase from 2011 (Bureau of Infrastructure, Transport 

and Regional Economics [BITRE], 2013a). The estimated social cost of road crashes 

in Australia was $17.85 billion (1.7% of GDP) in 2006 (BITRE, 2010), although other 

estimates have put this number at $27.10 billion (2.6% of GDP; Risbey, Cregan, & 

De Silva, 2010). Although road safety is an issue for all populations, clear differences 

exist in the crash risk between younger and older drivers (BITRE, 2013b). 

Scholars from around the world frequently publish empirical evidence 

demonstrating that young drivers have markedly higher motor vehicle crash-risk and 

crash involvement rates than do older drivers (Cooper, Pinilli, & Chen, 1995; Deery, 

1999; Groeger, 2006; Laapotti, Keskinen,  Hatakka, & Katila, 2001) and are over-

represented in both morbidity and mortality rates related to vehicle crashes (Blows, 

Ameratunga, Ivers, Kai Lo, & Norton, 2005; Peek-Asa, Yang, Ramirez, Hamann, & 

Cheng, 2011; Zhang, Fraser, Lindsay, Clarke, & Mao, 1998). This research has been 

inspired by, and has been an inspiration for, increased societal concern about this 

topic over the last few decades (Furby & Beyth-Marom, 1992), leading to the 

recognition of young drivers as a growing public health priority (Cortes-Simonet, 

Kennedy, Howard, Gill, & McMahon, 2010; Ivers et al., 2009; Peden et al., 2004; 

Peek-Asa et al.). Groeger (2006) referred to this as the “young driver problem”. 

In developed countries, road crashes account for approximately 25% of all 

deaths in 15-24 year olds and is the leading cause of death for young adults (Lozano 

et al., 2012). A worldwide overrepresentation exists where, accounting for population, 
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this younger age group has an annual fatality rate that is 50% higher than that of any 

other age group (BITRE, 2013b). Unfortunately, Australia has not been spared from 

the young driver problem (Fernandes, Job, & Hatfield, 2007; Palamara, Legge, & 

Stevenson, 2001; Senserrick & Haworth, 2004; Williamson, 2000). In Australia, 

recent statistics show that 17-25 year olds comprise approximately 13% of the driving 

population, but account for approximately 22% of people killed in vehicle crashes 

(BITRE, 2013a). Furthermore, 1% of total deaths for individuals over the age of 25 

have been identified as transport-related compared with 31% of all deaths for those 

under the age of 25 (Australian Bureau of Statistics [ABS], 2008). The danger 

inherent in this trend is further emphasised by the fact that the number of Australian 

drivers in the 17-25 year old age group is steadily increasing (BITRE, 2011). 

The current research comprises comparisons between younger drivers and 

older drivers. The age range used to define “young” drivers is variable within the 

literature (Jonah, 1986), often focusing on the broadly defined adolescent age group 

(Michael & Ben-Zur, 2007; Romer, 2003). Arnett (2000; 2002) defined emerging 

adulthood as a group between 18 and 25 years of age that is potentially susceptible to 

risk-taking whilst driving. Additionally, research has defined pre-drivers as between 

11 and 16 years (O’Brien, Rooney, Carey, & Fuller, 2002; Waylon & McKenna, 

2008). In Australia, graduated licensure varies between states, but tends to begin 

around 16 years of age, allowing drivers to drive unsupervised from around 17 years 

(Green, 2000). Statistics also show that the highest period of risk is from after 

licensure (unsupervised but still provisional) up until 24 or 25 years of age (BITRE, 

2013b). To be entirely inclusive of this group, “young” drivers are hereby defined as 

those aged 17-25 years inclusive with at least a provisional (probationary) license. 

1.2. Explaining the Problem 
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Identifying the causes of MVCs is an extremely complex endeavour. 

Accordingly, explaining the overrepresentation of young drivers in MVCs is similarly 

complicated. While difficult to distinguish from wider systems (e.g., road safety and 

management systems; Peden et al., 2004), the National Highway Traffic Safety 

Administration (NHTSA, 2008), an executive branch of the US government, states 

that the many critical (physical) reasons for the occurrence of MVCs can be attributed 

to: (a) the driver (e.g., distraction, speeding), (b) the vehicle (e.g., faults in tires, 

brakes), (c) the roadway (e.g., wet/slick roadway), and (d) the atmospheric conditions 

(e.g., heavy rain, glare). Curry, Hafetz, Kallan, Winston, and Durbin (2011) evaluated 

data pertaining to younger drivers from the NHTSA’s National Motor Vehicle Crash 

Causation Survey and found that over 95% of crashes could be at least partly 

attributed to the driver. 

Two of the most commonly investigated driver-related contributions to MVCs 

involving young drivers are: (a) driving inexperience and (b) broader developmental 

factors, such as problematic decision-making and risk-taking behaviour (Arnett, 

2002). Although it is difficult to separate the relative contribution of each of these 

factors (Curry et al., 2011; McCartt, Mayhew, Braitman, Ferguson, & Simpson, 

2009), this is a common distinction that has influenced the measurement of driver 

behaviour. For example, the two major factors identified by Reason, Manstead, 

Stradling, Baxter, and Campbell (1990) in the development of their Driver Behaviour 

Questionnaire (DBQ) are errors (mistakes due to deficits in skill or knowledge) and 

violations (deliberate deviations from safe practices; risk-taking), with the latter, 

through the act of risk taking itself, potentially leading to driver errors. 

Considerable empirical attention has been paid to researching the contribution  

of young drivers’ lack of experience to vehicle crash rates, including their lack of  
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knowledge and familiarity of driving tasks and deficiencies in critical driving skills 

(Cooper et al., 1995; Deery, 1999; Gregersen & Bjurulf, 1996; Maycock, Lockwood 

& Lester, 1991; Mayhew & Simpson, 1995; Ulmer, Williams, & Preusser, 1997; 

Zhang et al., 1998). However, research suggests that crash-risk for younger drivers is 

higher than for older drivers after accounting for amount and type of driving exposure 

(through which both knowledge and skills are developed; Deery, 1999; Jonah, 1986). 

Specifically, Maycock and colleagues (1991) found inexperienced 20-year-old drivers 

to have higher crash-risk than equally inexperienced 30-year-old drivers. Similar 

findings were also found by Mayhew, Simpson, and Pak (2003) as well as by Laaporti 

and colleagues (2001).  

Harre (2000) observed greater risk-taking whilst driving in younger drivers, as 

evidence that their over-representation in crash and injury statistics is not solely 

related to their inexperience as drivers, but that something problematic exists about 

the judgements they make whilst driving. This supports assertions that, even though 

inexperience plays a significant role, it alone does not lead to increased crash-risk 

among young drivers (Catchpole, 2005; Jonah, 1986; McCartt et al., 2009). Rather, 

research is tending towards an understanding that driver inexperience may be 

fundamentally linked to, and may exacerbate, the flawed judgement of young drivers 

(Clarke, Ward, Bartle, & Truman, 2006; Cooper et al., 1995; Ulmer et al., 1997). 

Clarke, Ward, and Truman (2005) suggest that approximately 50% of all 

crashes involving 17-25 year olds can be accounted for by risk-taking behaviours. 

Additionally, inadequate surveillance, driving too fast, and distraction (all equally 

likely to be identified as forms of risk-taking as opposed to errors), were found to be 

the reasons for over half of crashes involving young drivers (Curry et al., 2011). It 

appears that underpinning the young driver problem is the tendency for young drivers 
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to engage in more risk-taking whilst driving than do older drivers (Bina, Graziano, & 

Bonino, 2006; Catchpole, 2005; Chen, Grube, Nygaard, & Miller, 2008; Simon & 

Corbett, 1996; Williams, Ferguson, & McCartt, 2007). Fergusson, Swain-Campbell, 

and Horwood (2003) found that 90% of 907 drivers aged 18-21 reported engaging in 

some form of risk-taking whilst driving. A growing collection of research provides 

evidence for a link between risk-taking whilst driving and increased crash-rates 

among young drivers (Blows et al., 2005; Fergusson et al.; Ivers et al., 2009; Jelalian, 

Alday, Spirito, Raslie, & Nobile, 2000; Jonah, 1986; Laapotti et al., 2001; Stevenson 

& Palamara, 2001; Stevenson et al., 2001; Ulleberg & Rundmo, 2002; West & Hall, 

1997). Additionally, compared with those involving older drivers, vehicle crashes 

involving young drivers are more likely to involve risk-taking behaviour (Clarke et 

al., 2005; Rhodes, Brown, & Edison, 2005; Zhang et al., 1998) and are more likely to 

result in fatalities (DiClemete, Hansen, & Ponton, 1996; Hampson, Severson, Burns, 

Slovic, & Fisher, 2001).  

1.2.1. The neuroscience explanation 

Although many aspects of brain development have been posited to occur 

during the age group of younger drivers, Steinberg and colleagues (Gardner & 

Steinberg, 2005; Steinberg, 2003; 2004; 2007; 2008; Steinberg et al., 2008) attribute 

risk taking to the interaction between two distinct neurobiological systems, the socio-

emotional system, believed to originate in the sub-cortical and meso-limbic areas of 

the brain (e.g., amygdala and nucleus accumbens), and the cognitive-control system, 

thought to originate in the lateral- and orbito-prefrontal cortices. Understanding 

biological systems is important for understanding the frequency of risk-taking whilst 

driving in younger drivers (Glendon, 2011a). Researchers believe that differences in 

the developmental timelines of the two systems, such as changes in grey matter, 
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myelination (Giedd, 2008), and synaptic pruning (Sowell, Thompson, Tessner, & 

Toga, 2001), result in a window of increased susceptibility to risk taking in 

adolescence and emerging adulthood (Steinberg, 2008).  

Whereas the socio-emotional system is believed to develop rapidly during 

puberty, becoming abruptly more assertive and easily aroused (Steinberg, 2007), the 

cognitive-control system is not linked to hormonal changes at puberty, maturing 

gradually over young adulthood and leading to declines in risk taking in mid-

adulthood (Steinberg, 2004; 2008). The earlier maturation, and hence greater reliance 

on the socio-emotional system is thought to result in a propensity for reward/novelty 

seeking, even in the face of potential harm (Ernst, Pine, & Hardin, 2006), a bias for 

immediate rewards over longer-term goals (Casey, Getz, & Galvan, 2008), a lowered 

ability to self-monitor performance (Santesso & Segalowitz, 2008), and poor decision 

making (Galvan et al., 2006; Galvan, Hare, Voss, Glover, & Casey, 2007; Reyna & 

Farley, 2006). Other writers have also suggested that the timing of maturational 

changes in the brain contributes to age-specific behavioural characteristics and 

increased risk taking (Boyer, 2006; Spear, 2000). 

1.3. Current Solutions 

There have been numerous approaches to reducing the incidence of MVCs 

over the last few decades, including stricter traffic regulation, increased education, 

and engineering improvements to the safety of cars and roads (Lund & Rundmo, 

2009). Despite evidence of successful attempts in certain domains (Elder et al., 2004), 

research frequently reveals that the efficacy of road safety campaigns, including 

traditional and school-based driver education programs, is low (Atkin, 2001; Delaney, 

Lough, Whelan, & Cameron, 2004; Hirsch, 2003; Lund & Aaro, 2004; Mayhew, 

2007; Senserick et al., 2009; Strecher et al., 2006; Vernick et al., 1999). In a recent 
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meta-analysis, Phillips, Ulleberg, and Vaa (2011) found that, on average, road safety 

campaigns provided a 9% reduction in traffic crashes between 1975 and 2007. 

Previous meta-analyses (Delhomme et al., 1999; Vaa, Assum, Ulleberg, & Veisten,  

2004) report similar results.  

Research indicates that media campaigns, whilst cost-effective per person 

reached (Hutchinson & Wunderwitz, 2011), do not always succeed in transmitting 

information accurately (Romer, 2010). Prevention programs designed to modify 

driver behaviour are rare but when implemented are often too broad, failing to 

acknowledge the antecedents specific to particular unsafe behaviours (Schwebel, 

Severson, Ball, & Rizzo, 2006; Sheehan, Siskind, & Schonfeld, 2004). In fact, 

evidence exists of driver education programs having the opposite effect to that 

intended (e.g., Glendon, McNally, Jarvis, Chalmers, & Salisbury, 2014). Despite this, 

Lund and Rundmo (2009) indicated that psychological interventions in safety 

campaigns, if appropriately executed, might be effective in reducing vehicle crashes. 

In any case, the development of interventions to reduce the over-representation of 

young drivers has proven exceedingly complex (Sheehan et al.), with the composition 

of driver education and training requiring further research (Mayhew & Simpson, 

1995). Accordingly, the consensus is that there is not one single solution for the 

young driver problem (Groeger, 2006) and that to reduce crashes in this age-group, 

comprehensive, multi-level interventions are required (Shope, 2006). 

One potential solution to the problem is the use of Graduated Driver Licensing 

(GDL) programs, which have been broadly evaluated as successful in North America 

(Hallmark, Veneziano, Falb, Pawlovich, & Witt, 2008; Hedlund, 2007; Neyens, 

Donmez, & Boyle, 2008; Vanlaar et al., 2009) and more recently in Australia (Healy, 

Catchpole, & Harrison, 2012; Senserrick & Williams, 2012). With a fundamental 
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purpose of providing “new drivers with opportunities to gain driving experience under 

conditions that minimise the exposure to risk “ (Simpson, 2003, p. 27), GDL has been 

cited as fundamental to large declines in per capita crash rates in teens (See Williams, 

Tefft, & Grabowski, 2012 for a recent review). Evaluations report crash reductions 

that range from 4% to over 60% (Simpson). However, the effect of GDL requirements 

on later teens, and those in their early twenties, is debated. Lyon, Pan, and Li (2012) 

found that strong positive effects of GDL for drivers at age 16 are lessened as they get 

older. Masten, Foss, and Marshall (2011) found increases in fatal crashes (post-GDL) 

for 18 year-olds. Australian research, however, is more optimistic, with large 

reductions in fatal crashes found for drivers between 18 and 20 years (Healy et al., 

2012) and reductions for individuals up until the age of 24 years (Senserrick & 

Williams, 2012).  

Despite increases in research, road-safety campaigns, and legislation regarding 

driving behaviour and safety, the average annual decrease in total road deaths has 

remained stable (2.4% during 1981-1990, 1.8% during 1991-2000, and 2.2% during 

2001-2010), with the average annual decrease in total road deaths for those aged 17-

25 decreasing over time (3.9% during 1981-1990, 3.4% during 1991-2000, and 2.8% 

during 2001-2010) (BITRE, 2011). These statistics pose questions about the impact of 

strategies previously and currently employed and whether further improvements in 

research and road-safety campaigns can continue to limit the young driver problem. 

Current research and statistics provide a clear indication that young drivers are  

still at risk on Australian roads, that current methods implemented to reduce this risk  

require additional research and possibly adjustment, and that research is also required 

to increase the understanding of why this age group is so at risk. With GDL programs 

providing an avenue to address inexperience as a factor in young driver MVCs, a 
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practical re-evaluation of the developmental factors, such as problematic decision-

making and risk-taking behaviour, is required. The following sections outline what 

constitutes unsafe driving behaviour and proceed to describe how, through a decision-

making and individual differences approach, the behaviours (as well as their 

antecedents) can be modeled to provide practical insight into the identification and 

understanding of potentially reckless drivers. 

1.4. Unsafe Driving Behaviour 

Research is increasingly suggesting that risk-taking is a multi-dimensional 

construct (Gibbons, Gerrard, & Lane, 2003). Consistent with this, several researchers 

have sought to categorise driving behaviours into meaningful subtypes (Dula & 

Geller, 2003; Maslowsky, Keating, Monk, & Schulenberg, 2010; Reason et al., 1990; 

Schmidt, 2012). Arnett (1992) distinguishes between risk and reckless behaviours, 

defining risk behaviours as thrill-seeking activities that have mainstream social 

approval, and defining reckless behaviours as those lacking such social approval, 

carrying stronger connotations for negative consequences, and involving a failure to 

take available precautions. The current research defines unsafe driving behaviours as 

satisfying all three of Arnett’s criteria of recklessness: they lack mainstream social 

approval and may even involve violations of the law (Jessor, Turbin, & Costa, 1997; 

Maslowsky et al., 2010); they carry strong connotations of negative consequences by 

placing drivers and/or their passengers at risk of morbidity, mortality, and other 

negative outcomes (Patil, Shope, Raghunathan, & Bingham, 2006); and, by definition, 

they involve deliberate deviations from safe driving (Malta, 2004). The focus of the 

current research is thus on behaviours in which there is a failure to take available 

precautions, while other behaviours, described elsewhere as errors (Reason et al., 

1990), are not the focus of study. 
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The literature provides many examples of what could be described as unsafe 

driving behaviour. Perhaps the most widely studied example is driving a vehicle at 

excessive speeds.  Speeding has been found to increase the likelihood of crash 

involvement, commonly implicated in vehicle crashes (Blows et al., 2005; Rundmo & 

Iversen, 2002; Fernandes et al., 2007; Parker, 2002; Simons-Morton, Lerner, & 

Singer, 2005; Smart et al., 2005). Smart and colleagues (2005) found that 31% of a 

large sample of young drivers had been detected speeding at least once, and 80% 

reported exceeding the speed limit by 10 km/hr during at least one of their last ten 

trips. Of particular relevance to the current dissertation, young drivers report speeding 

more frequently than do older drivers (Clarke et al., 2005; Hatfield & Fernandes, 

2009), with speeding found to be the strongest crash-risk factor for those under the 

age of 25 years (Blows et al., 2005). 

Other examples of driving behaviours that could be described as unsafe 

include close passing and tailgating (Harris & Houston, 2010), running red lights 

(Fergusson et al., 2003), changing lanes, and overtaking when unsafe to do so 

(Hartos, Eitel, & Simons-Morton, 2002). Becoming increasingly common (Neighbors, 

Vietor, & Knee, 2002), these behaviours heighten the likelihood of traffic violations 

and vehicle crashes (Hartos et al., 2002). Research also suggests a high prevalence of 

these reckless driving behaviours among younger drivers (Agerwala et al., 2008; 

Krahe & Fenske, 2002; Shinar & Compton, 2004; Wickens, Mann, Stoduto, & 

Ialomiteanu, 2011).  

Driving whilst using a mobile phone, including dialing (Klauer, Dingus,  

Neale, Sudweeks, & Ramsey, 2006) and texting (Owens, McLaughlin, & Sudweeks,  

2011), driving whilst using MP3 players and other electronic devices (Chisholm, 

Caird, & Lockart, 2008), driving whilst under the influence of alcohol and other 
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psychoactive substances, including cannabis (Calafat et al., 2009; Richer & Bergeron, 

2009), and driving whilst tired or fatigued (Smart et al., 2005; Smith, Carrington, & 

Trinder, 2005), are additional examples of driving behaviour that fall under the 

banner of unsafe. These behaviours have been found to compromise both driving 

performance and driving safety (Anderson & Baumberg, 2006; Berghaus, Scheer, & 

Schmidt, 1995; Charlton, 2009; Deery & Love, 1996; Kircher et al., 2004; Lenne, 

Dietz, Rumbold, Redman, & Triggs, 2000; Owens et al., 2011; Potter, 2000; 

Raemakers, Berghaus, van Laar, & Drummer, 2004; Sexton et al., 2000; Smith et al., 

2005; Strayer & Johnston, 2001).  

Research by McEvoy and colleagues suggests that young drivers are more 

likely to have had a crash due to the distraction of a mobile phone than are older 

drivers (McEvoy, Stevenson, & Woodward, 2006). Armstrong, Wills, and Watson 

(2005) studied 331 young drivers (mean age 24 years) and found that 26% reported 

driving under the influence of psychoactive drugs at least once in their lifetime. Smart 

and colleagues (2005) found that 64% of young drivers reported recently driving 

whilst very tired, compounding the effect demonstrated in other research that young 

drivers are more prone to the effects of fatigue than are older drivers (Smith et al., 

2005). 

1.5. Understanding Unsafe Driving Behaviour 

Glendon (2011b) reviewed 1472 refereed journal papers and book chapters on 

traffic psychology topics published during the years 1998-2010 and observed 

important trends that could be reasonably applied to the domain of unsafe driving. 

Specifically, he found that 85% of the reviewed papers failed to adopt a recognisable 

theoretical framework or model as the conceptual basis for the study. Also, single-

measure cross-sectional designs were the most commonly used design. In response to 
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the absence of a coherent body of theory, Glendon suggested a comprehensive theory 

within traffic psychology would need to encompass aspects of socio-cognitive, 

emotional, individual difference, and human factors as predictors of behavioural 

outcomes, and must guide research and be relevant to applied road safety. The current 

research focuses on unsafe driving behaviours and utilises a framework through 

which the many complementary aspects of competing models can be combined. Two 

aspects of these models, individual differences and decision-making processes will 

now be discussed. These components are relevant to unsafe driving and led to the 

selection of the framework for the current research. 

By defining unsafe driving behaviours as deliberate deviations from safe 

driving (Malta, 2004), the act of risk-taking is conceptualised as a decision. An 

individual actively chooses to speed. An individual knowingly drives whilst 

intoxicated. Although, as discussed earlier, an individual may not actively choose to 

speed through a lack of awareness or skill (error), by conceptualising unsafe driving 

as a decision, researchers gain the opportunity for a systematic comparison of 

decision processes (Furby & Beyth-Marom, 1992). Exploring these processes can 

provide insight into the poor decision-making that is thought to result from the 

developmental timelines of neurobiological systems (Galvan et al., 2006; 2007; 

Reyna & Farley, 2006), but can also go beyond the models of neuroscience by 

including individual and socio-cognitive factors known to influence risky decision-

making.  

1.5.1. Individual differences 

In addition to age (see above), gender has been found to be a strong predictor  

of unsafe driving behaviours (Harre, Brandt, & Dawe, 2000; Turner & McClure,  

2003), with males more likely to engage than females (Bina et al., 2006; Catchpole &  
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Styles, 2005; Fergusson et al., 2003; McEvoy et al., 2006; Oltedal & Rundmo, 2006). 

Even though these gender differences have been reliably replicated (Lonczak, 

Neighbors, & Donovan, 2007), a potential problem arises from findings being based 

on data that combine a variety of different unsafe driving behaviours. In a meta-

analysis of 150 studies, Byrnes, Miller, and Schafer (1999) observed that while males 

engaged in greater risk-taking, the gap between the sexes is both context and age 

dependent. Accordingly, Steinberg (2008) considered context to be more important in 

gender differences than biological foundations. This suggests that gender differences 

in unsafe driving behaviours need to be better understood (Bina et al.), and that 

gender differences may be heterogeneous across different types of unsafe driving 

behaviour (McNally & Titchener, 2012).  

Personality traits have been researched in an unsafe driving context for many 

decades (Rundmo & Iversen, 2002). Defined as tendencies to behave, think, and feel 

in stable yet distinctive ways (Kendrick & Funder, 1988; Tellegen, 1991), personality 

characteristics have been found to predict the way individuals drive as well as predict 

participation in unsafe driving behaviours (Dahlen, Martin, Ragan, & Kuhlman, 2005; 

Schwebel et al., 2006; Ulleberg & Rundmo, 2003). With each individual characterised 

by a pattern of multiple traits (Block, 1993), it is considered important to identify 

specific traits that can discriminate between drivers who do and do not participate in 

unsafe driving behaviours, and who have and have not experienced crash involvement 

(Deery & Fildes, 1999; Trimpop & Kirkcaldy, 1997; Vavrik, 1997). Many personality 

traits and individual difference variables have been studied in relation to unsafe 

driving, including trait anxiety (Shahar, 2009), defiance of authority figures 

(Fernandes et al., 2007), social responsibility (Zuckerman, 1989), stress vulnerability 

(including dislike of driving; Matthews, Desmond, Joyner, & Carcary, 1997; 
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Matthews et al., 1998), risk tolerance (Sanfey & Hastie, 2000), and risk propensity 

(Hatfield & Fernandes, 2009; Rohrmann, 2004). However, the measurement of most 

of these traits suffers from a lack of rigorous empirical support and research. The 

most frequently researched, and consistently supported, personality traits in relation to 

unsafe driving (Beiress, 1993) include sensation-seeking (Zuckerman, 1994), trait 

driver anger (DiLalla, 2002; Deffenbacher, Oetting, & Lynch, 1994), and 

impulsiveness (Barratt, 1972; Eysenck, Pearson, Easting, & Allsopp, 1985). 

Sensation-seeking, or the need for varied, novel, and complex sensations and 

experiences (Zuckerman, 1994), has been consistently found to predict unsafe driving 

(Arnett, 1996; Deery & Fildes, 1999; Jonah, 1997), including driving under the 

influence of alcohol and cannabis, speeding, racing, and unsafe passing, as well as a 

range of other unsafe driving behaviours (Armstrong et al., 2005; Arnett, 1996; 

Arnett, Offer, & Fine, 1997; Burns & Wilde, 1995; Clement & Jonah, 1984; Dahlen et 

al., 2005; Furnham & Saipe, 1993; Greene et al., 2000). Sensation-seeking is thought 

to explain the motivations underlying individuals taking risks whilst driving because 

of the thrill that these behaviours provide (Arnett, 1994). Sensation-seeking has been 

found to account for between 10-15% of the variance in unsafe driving (Jonah, 1997). 

Recent research has suggested that sensation-seeking peaks in late adolescence, 

specifically 16 years in females and 19 years in males (Romer & Hennessy, 2007; 

Steinberg et al., 2008). However, the precise timing of this developmental peak may 

be related more to the onset of puberty than to age (Chambers, Taylor, & Potenza,  

2003; Martin et al., 2001; Spear, 2000). 

Forms of reckless driving have been described as an expression of anger  

(Ellison-Potter, Bell, & Deffenbacher, 2001; Donovan, Umlauf, & Salzberg, 1988),  

with research indicating that individuals prone to anger whilst driving are more likely  
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to drive recklessly (Deffenbacher, Lynch, Oetting, & Yingling, 2001; Donovan, 

Queisser, Salzberg, & Umlauf, 1985; Donovan et al., 1988; Galovski & Blanchard, 

2002; Gulliver & Begg, 2007; Hemenway & Solnick, 1993; McMillen, Pang, Wells-

Parker, & Anderson, 1992). Trait driver anger has been found to predict unsafe 

driving in both high school students (16-17 years; Arnett et al., 1997) and emerging 

adults (18-25 years; Donovan, 1993). With proneness to anger shown to be important 

in predicting both aggressive and non-aggressive driving violations (Lajunen, Parker, 

& Stradling, 1998), trait driver anger was included in the current research as an 

individual difference variable of interest. 

Impulsiveness refers to an incapacity to regulate one’s thoughts and 

behaviours and, as such, it is a trait characterised by a tendency to engage in a 

behaviour with no, or little, thought towards future negative consequences (Barratt, 

1972; Donohew et al., 2000; Eysenck et al., 1985; Franken, van Strien, Nijs, & Muris, 

2008; Patton, Stanford, & Barratt, 1995). Impulsiveness is related to a variety of 

unsafe driving behaviours (Dahlen et al., 2005; Ryb, Dischinger, Kufera, & Read, 

2006), including driving under the influence of alcohol and cannabis and reduced seat 

belt use (Begg, Langley, & Stephenson, 2003; Deffenbacher, Lynch, Filetti, Dahlen, 

& Oetting, 2003; Gulliver & Begg, 2007; Hansen, 1988; Loo, 1979; Stanford, Greve, 

Boudreanx, Mathias, & Brumbelow, 1996). Research indicates that impulsiveness 

peaks in young individuals and declines with age (Steinberg et al., 2008), explaining 

why it is has been found to be a more important predictor of unsafe behaviour in  

younger, than in older, drivers (Constantinou, Panayiotou, Konstantinou, Loutsiou- 

Ladd, & Kapardis, 2011; Stanford et al.). 

1.5.2. The decision-making perspective 

By viewing risk-taking as a volitional and conscious process (Igra & Irwin,  
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1996; Mayhew & Simpson, 1995), researchers studying the young driver problem can 

view unsafe driving as a process of complex decision-making (Sanz de Acedo 

Lizarraga, Sanz de Acedo Baquedano, & Cardell-Elawar, 2007). Since driving 

requires a high level of attentional resources (Chisholm et al., 2008; Lemercier & 

Celler, 2008; Wickens, Toplak, & Wiesenthal, 2008), the potential exists for certain 

individuals to be severely diminished in their capacity to aptly attend to hazards, 

correctly estimate risk, and make appropriate safety decisions whilst driving (Arentze, 

Dellaert, & Timmermans, 2008; Dohmen, Falk, Huffman, & Sunde, 2007). Together, 

these deficiencies may explain the practice of continued participation in risky and 

reckless behaviours despite an adequate knowledge of risks (Halpern, Waller, 

Spriggs, & Hallfors, 2006; Reyna & Farley, 2006). Many models exist to explain 

human decision-making, from normative models that describe ideal reasoning, 

judgement, and decision-making (Baron, 1994), to the more contemporary dual-

process models. Dual-process models of decision-making were developed in response 

to research suggesting individuals rarely make rational decisions (Stanovich & West, 

2000) and thus serve as an alternative to normative models. 

It has long been theorised that affective and cognitive processes are under the 

control of separate, partially independent, systems that influence each other in 

numerous ways (Chen & Chaiken, 1999; Epstein, Pacini, Denes-Raj, & Heier, 1996; 

Metcalfe & Mischel, 1999; Mischel & Shoda, 1995; Sloman, 1996; Strack & Deutsch, 

2004; Zajonc, 1980). These parallel, interacting modes of information processing 

(Epstein, 1994) are thought to work together to guide reasoning and decision-making 

(Loewenstein, Weber, Hsee, & Welch, 2001; Ness & Klaas, 1994). Although intended 

to account for a wide range of different phenomena, dual-process models posit two 

categorically different modes of processing fundamental to the comprehension of risk 
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(see Reyna & Farley, 2006; van Gelder, de Vries, & van der Pligt, 2009). The first of 

these processes is the controlled, rational, deliberate, analytical, cognition-based 

process, which is slow, effortful and responds to normative rules of probability and 

logic, while the second is an automatic, experiential, intuitive, affect-based process, 

which is fast, efficient, less accurate, responding to images and associations, and the 

experience of emotion (Epstein, 1994; Mukherjee, 2010; Slovic, Finucane, Peters, & 

MacGregor, 2004; Slovic, Peters, Finucane, & MacGregor, 2005). Dual-process 

models have been validated in a variety of settings (Chaiken & Trope, 1999; Epstein, 

2003; Sanfey, Loewenstein, McClure, & Cohen, 2006) including reckless intentions 

and reckless behaviour (Gerrard, Gibbons, Houlihan, Stock, & Pomery, 2007; 

Gibbons, Houlihan, & Gerrard, 2009; Lawton, Conner, & McEachan, 2009; van 

Gelder at al.), as well as risk perception and unsafe driving behaviours (Lawton, 

Conner, & Parker, 2007; Lee et al., 2008; Rundmo & Iversen, 2004).  

According to dual-process models, neither cognitive nor affective processes 

work alone in reckless decision-making. Indeed, Slovic and colleagues (2004) 

suggested that the rare integration of both systems results in rational decision-making. 

However, the respective influences of affective and cognitive processing are believed 

to deviate, particularly in risky situations. When this occurs the affective process 

usually dominates (Lawton et al., 2009; Ness & Klaas, 1994), over-riding rational 

decision-making (Loewenstein & Lerner, 2003), and resulting in maladaptive 

decision-making (Clore, 1992; Ditto, Pizarro, Epstein, Jacobson, & MacDonald, 

2006; Loewenstein et al., 2001). Research suggests that when emotions are overly 

aroused by immediate sensory input, individuals may become less responsive to risk  

information and decisions become more impulsive (Ditto et al.; Loewenstein, 1996).  

While dual-process models represent an advance on earlier explanations, and  
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are consistent with contemporary models of neuroscience, Slovic and Peters (2006) 

voiced concerns that more research is required into the interplay between cognitive 

and affective processes, arguing that a two-system model may be too simple. Most, if 

not all, researchers recognise that predicting human behaviour is difficult and 

complex; yet, many researchers have reduced risks to perceived payoffs and 

probabilities (Deck, Lee, & Reyes, 2008). Despite evidence of many factors 

individually influencing many reckless behaviours (Friedman, 2000) and calls for 

more comprehensive approaches, especially in an unsafe driving context (Bingham & 

Shope, 2004; Byrnes, 2003; Reyna & Farley, 2006), few attempts have been made to 

combine multiple predictors, either information-processing, personality, or 

demographic predictors, in research of unsafe driving behaviours (Calisir & Lehto, 

2002; Dahlen et al., 2005) and to explore the potential relationships among them 

(Arthur & Day, 2009; Arthur & Doverspike, 1992; Hoyle, 2000). Awareness of the 

relationships among combinations of predictors could improve understanding of the 

reckless decision-making process, especially of the indirect role played by remote 

antecedents, such as personality dispositions, on unsafe driving behaviour (Caspi et 

al., 1997; Groeger, 2006). To address these concerns, the current dissertation reports 

the development and application of Mischel and Shoda’s (1995) Cognitive-Affective 

Personality System (CAPS) to unsafe driving behaviours. A comprehensive overview 

of the use of the CAPS model as a framework for the current research is presented in  

Chapter 2. 
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2. THE COGNITIVE-AFFECTIVE PERSONALITY SYSTEM  

As one of the prominent systems theory approaches to personality (Cervone, 

2005), CAPS is a meta-theoretical framework (Mendoza-Denton & Goldman-Flythe, 

2009) that fuses research from cognitive-social theory (Mischel, 1973), connectionism 

(e.g., Read & Miller, 1998), and activation (e.g., Higgins, 1996) perspectives. CAPS 

assumes that personality is not made up of a set of isolated tendencies, factors or 

components, but comprises the psychologically meaningful organisation of 

relationships among these entities (Mischel & Shoda, 1995). Developed to rationalise 

both the stability of an individual’s behavioural tendencies as well as variability due 

to differences between situations and contexts (Kross, Mischel, & Shoda, 2010; Lee, 

Lee, & Tan, 2010; Mendoza-Denton & Goldman-Flythe), CAPS has been 

successfully applied to increasing understanding, and creating situation-specific 

measures, in the fields of health-protective behaviour (Miller, Shoda, & Hurley, 

1996), rejection sensitivity (Ayduk & Gyurak, 2008), frustration and hostility 

(Vansteelandt & van Mechelen, 2004), parent-child relationships (Tucci, 2009), 

diagnosis of personality disorders (Rhadigen & Huprich, 2012), and smoking (Shadel, 

Cervone, Niaura, & Abrams, 2004). 

Compared with traditional normative and dual-process models (see Chapter 

1), the CAPS model represents a general view of human information processing that 

fuses with some current conceptualisations of personality (Shoda & Mischel, 2006). 

Through this fusion of concepts, the CAPS framework allows a unique perspective 

from which to research unsafe driving behaviours. Importantly, CAPS does not 

provide a set of explicit and testable predictions of behaviour within specific content 

areas (Ayduk & Gyurak, 2008; Mendoza-Denton & Goldman-Flythe, 2009). Rather, 

it provides a general framework through which to understand behaviour. Within this 
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framework, researchers are given the freedom to source particular predictors from 

relevant psychological research (Miller et al., 1996), permitting the current research 

to: (a) parsimoniously select relevant predictors based on past unsafe driving research 

whilst potentially maintaining increased predictive power over other models, such as 

dual-process models, and (b) facilitate domain-specific predictions within a broader 

CAPS context for understanding decision-making and individual differences 

(Mendoza-Denton & Goldman-Flythe). In fact, as recognised in Chapter 1, 

researchers have noted that previous research rarely analyses the combined impact of 

multiple predictors on unsafe driving behaviours (Calisir & Lehto, 2002; Dahlen et 

al., 2005) or explores potential relationships among them (Hoyle, 2000). The CAPS 

model is distinctive in that it allows researchers to evaluate multiple, relevant 

predictors within a comprehensive, general framework and allows for the assessment 

of their inter-relations. 

CAPS posits that personality consists of a mental representation comprised of 

a stable system of processes or dispositions, called Cognitive-Affective Units 

(CAUs), which mediate the relationship between features of the situation and 

subsequent behaviours. These mediators: (a) influence how an individual selectively 

focuses on situational features and cognitively and/or emotionally construes and 

encodes this information, and (b) interact with each other to generate ensuing 

behaviours (Eaton, South, & Kruegar, 2009; Kross et al., 2010; Lee et al., 2010; 

Mischel & Shoda, 1995). CAUs have biological foundations (Mischel & Shoda; 

Rothbart, Derryberry, & Posner, 1994) and reflect both the genetic and social learning 

history of the individual (Mendoza-Denton & Goldman-Flythe, 2009; Mischel & 

Ayduk, 2002). CAUs are not unique to the CAPS model but are common to a large 

proportion of psychological research (Miller et al., 1996) and represent a summary of  
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information-processing variables important in generating behaviour (Mendoza- 

Denton & Goldman-Flythe). 

 According to Mischel and Shoda (1995), CAUs can be categorised into five 

groups: (a) encodings, conceptualised as categories or constructs that individuals have 

for their self, other people, and situations, (b) beliefs and expectancies, conceptualised 

as outcome expectations, perceived control, and other generalised beliefs about the 

relationship between the self and the social world, (c) goals and values, 

conceptualised as motives that underlie behaviour and influence both the situation and 

outcomes that individuals seek, (d) affects, conceptualised as feelings, emotions, and 

affective responses, and (e) self-regulatory plans and competencies, conceptualised as 

plans and strategies for controlling one’s own behaviours and internal states. 

Proponents of the CAPS model (Cervone, 2005; Eaton et al., 2009; Kross et al., 2010; 

Mendoza-Denton & Goldman-Flythe, 2009; Mischel & Shoda; Reis, 2008) have 

argued that the stable and distinctive organisation of associations between these 

internalised cognitive and affective processes, in response to situational features, 

provide the key to understanding human decision-making and determine differences 

among individuals in the thoughts and feelings they experience and the behaviours 

they display. Figure 2.1, sourced from Mischel and Shoda, illustrates the CAPS model 

by way of a diagram. This figure highlights how features of the situation are encoded 

by a given mediating unit that affects other mediating units by increasing activation 

(solid line) or decreasing activation (dashed line), the combination of which 

represents a stable network of relations and results in behaviour generation.  

The CAPS model characterises an individual in terms of the availability, 

accessibility, and applicability of these CAUs within their personality system (Eaton 

et al., 2009; Mischel & Shoda, 1995). Within each individual, the organisation of this  
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Figure 2.1. The Cognitive-Affective Personality System (CAPS) model. Source: 

Mischel and Shoda (1995). 

 

system is assumed to be well-established and unique (Mischel & Shoda); however, 

individual differences also arise around whether, within a specific situation, a relevant 

CAU can be accessed and activated sufficiently to be a significant predictor of 

behaviour (Arentze et al., 2008; Mendoza-Denton & Goldman-Flythe, 2009). After 

influencing, and being influenced by relevant features of the situation (Caspi & 

Roberts, 2001; Eaton et al.; Shoda & LeeTiernan, 2002), the CAUs influence each 

other within a stable and distinctive associative network of activation and deactivation 

leading to the behaviours an individual displays (Kross et al., 2010). Tucci (2009) 

believed that the possible number of combinations and interactions of CAUs is 

infinite, but that understanding the associations among CAUs would amalgamate a 

varied literature. In this sense, the current research aims to contribute to this process 
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by integrating literature on unsafe driving behaviour, by exploring the associations 

among important decision-making, socio-cognitive, and individual difference 

variables known to predict unsafe driving behaviour, and to develop situation-specific 

models of the processes involved. 

Mischel and Shoda (1995) explained that individuals who have similar 

organisations of relationships among CAUs, in specific situations, could be said to 

share a particular ”processing disposition”. Consistent with this, other researchers 

(e.g., Ayduk & Gyurak, 2008; Mendoza-Denton & Hansen, 2007; Mendoza-Denton 

& Mischel, 2007) have suggested that culturally shared values, goals, and encodings, 

if activated in similar situations, produce collective profiles of activation and 

deactivation of CAUs. The current research sought to extend Mischel and Shoda’s 

goal of articulating the psychological structure and organisation of personality 

systems within a specific context through knowledge of shared and normative 

processing dispositions (Reis, 2008) and by identifying discernable organisations of 

CAUs (Eaton et al., 2009).  

A central tenet of the current research is that interventions within the traffic-

safety realm could benefit through: (a) the identification of particular processing 

dispositions that are likely to result in unsafe driving behaviour, and (b) the tailoring 

of more targeted intervention strategies towards situationally-important CAUs (Tucci, 

2009). As such, the current research aims to generate situation-specific models for 

groups of individuals known to differ on both unsafe driving and crash involvement 

frequency (younger [≤ 25 years of age] females, younger males, older [> 25 years of 

age] females, and older males; Bina et al., 2006; Catchpole & Styles, 2005; Cooper et 

al., 1995; Deery, 1999; Fergusson et al., 2003; Groeger, 2006; Laapotti et al., 2001; 

McEvoy et al., 2006; Oltedal & Rundmo, 2006; Zhang et al., 1998) in order to  
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understand the processing dispositions of each. 

2.1. Conceptualising CAUs Important in Predicting Unsafe Driving Behaviour 

What follows is a description of how each of the five categories of CAUs 

(encodings, beliefs and expectancies, goals and values, affects, and self-regulatory 

plans and competencies) is conceptualised and measured in the current research. 

Figure 2.2 provides a visual overview of the CAU categories, the variables from each 

category included in the current research. Also included in Figure 2.2 are references 

to the sources of the instruments used to measure these variables (in those cases 

where the instrument currently used was obtained from a specific source). 

2.1.1. Encodings 

In a risk context, it is important to identify individuals’ subjective meanings of 

situations (Ross & Nisbett, 1991) so as to understand reckless behaviour (Boholm, 

1998), to develop valid methods of risk assessment (Brown & Green, 1980), and to 

frame communication and education effectively to encourage the integration of 

information (Kearney & Kaplan, 1997). Mischel and Shoda (1995) conceptualise the 

encodings CAU as the categories or constructs that individuals use to describe their 

self, other people, and, most importantly, situations. In the CAPS model, these 

encodings influence the subsequent involvement of cognitive and affective processes 

(Mukherjee, 2010). For example, a person may categorise unsafe driving behaviours 

along the lines of aggressiveness (very aggressive-not so aggressive) or 

dangerousness (extremely dangerous-not so dangerous), and the categories they use 

could play a role in whether they participate in unsafe driving behaviour.  

Kelly’s (1955) personal construct theory (PCT) is one well-established 

framework through which to understand the role of stable cognitive representations 

(“encodings”) in judgement and decision-making (Rosenberg & Sedlak, 1972).  
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Figure 2.2. Structure of the proposed CAPS framework.
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Adopting a constructivist position, Kelly’s (1955) theory is a framework for 

knowledge acquisition and representation. The fundamental postulate of the theory is 

that “a person’s processes are psychologically channelized by the way in which he 

anticipates events” (Kelly, 1955, p. 46). Kelly proposes that all people seek their own 

subjective understandings of their world, and they do so through developing and using 

their own distinctive set of personal constructs. A construct is a way of seeing, 

categorising, and discriminating among aspects of reality. All constructs are bipolar, 

based on the concurrent perception of similarity and difference among objects in a 

particular context (Kelly, 1977). Constructs act as templates for construing situations, 

are domain specific, and finite in number (Kelly, 1970). Importantly from an 

interventionist perspective, Kelly argues that constructs are subject to continual 

revision. 

Within PCT, behaviours are considered anticipatory as opposed to reactive, 

and reflect the application of constructs (Walker & Winter, 2007). As such, constructs 

can be considered the basis for decision-making (Shaw & Gaines, 1992). Although 

the theory is not focused on predicting behaviour, clear links exist between constructs 

and behaviour (Fransella, 1972; Fransella, Bell, & Bannister, 2004; McGuire, 1984). 

In this sense, Kelly’s ideas are not dissimilar from those of Mischel and Shoda 

(1995), who argue that encodings influence the subsequent involvement of other 

cognitive and affective variables in the process of generating behaviours.  

Whilst acknowledging that individuals differ from each other in their 

construction of events, Kelly (1977) maintained that, for many reasons, people can 

share similarities in their constructs, and that these similarities then extend to other 

psychological processes. Research shows that individuals actively search for others 

with compatible constructs to validate their own worldview (Adams-Webber, 2001; 
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Duck, 1979; Proctor, 1981). Thus, in an application of Kelly’s theory, and building on 

studies of within-group similarities in constructs, the current research sought to 

identify individuals who use similar constructs in relation to unsafe driving.  

Although a substantial amount of research exists to support Kelly’s (1955)  

personal construct theory, very rarely has this been embraced in an unsafe driving 

context. By fitting the framework outlined by the CAPS model, as well as providing a 

potentially novel approach to understanding unsafe driving behaviour, Kelly’s 

construct theory was chosen to operationalise the encodings CAU. 

2.1.2. Beliefs and expectancies 

Mischel and Shoda (1995) discussed the beliefs and expectancies CAU in 

relation to outcome expectations, perceived control, and other generalised beliefs 

about the relationship between the self and the social world. Application of each of 

these aspects of the beliefs and expectancies CAU to unsafe driving is discussed 

below. 

Within an unsafe driving context, outcome expectations are conceptualised as 

risk perceptions, such as the expected (subjective) probability of being involved in a 

vehicle crash, as well as the anticipated severity of consequences associated with 

unsafe driving behaviours (Brown & Groeger, 1988; Lund & Rundmo, 2009; Sjoberg, 

Moen, & Rundmo, 2004). Although research does show that risk perception has 

multiple dimensions, the more affective, feelings-based dimensions (see Slovic et al., 

2004 for a review) were deemed to be more representative of the CAU of affects and 

are subsequently discussed and measured in that respect. 

Higher perceived risk in younger drivers is related to decreases in self-

reported participation in unsafe driving behaviours (Jonah, 1986; Hatfield & 

Fernandes, 2009; Rundmo, 1995; Ivers et al., 2009; Weinstein, Rothman, & Nicolich, 
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1998), leading researchers to argue that, if risk perception affects behaviour, then 

influencing risk perception may result in behaviour change (Rundmo, 1999; Sjoberg 

et al., 2004). However, the psychological processes associated with individual risk 

judgements require further investigation (Price, 2001), especially in relation to 

situational influences on risk perception (Sjoberg et al.) and whether younger drivers 

perceive less risk than do older drivers, or are more confident in their abilities to deal 

with hazards (cf. Beyth-Marom, Austin, Fischoff, Palmgren, & Quadrel, 1993; 

Hatfield & Fernandes, 2009; Williamson, 2003). Researchers (e.g., Oltedal, Moen, 

Klempe, & Rundmo, 2004) have argued that this increased understanding would 

benefit traffic safety campaigns.  

Ivers and colleagues (2009) found that, compared with young females, young 

males reported less perceived risk about driving unsafely. Compared with men, 

women perceived the risk of traffic hazards as greater while also having a lower 

estimate of their ability to deal with the risks (Farrand & McKenna, 2001). Farrow 

and Brissing (1990) found that males perceived themselves as having greater driving 

skill than females did in risky situations, which leads to males perceiving themselves 

at lower risk of being injured in a MVCs compared with females (Ulleberg, 2004). 

With these findings in mind, assessing different types of unsafe driving behaviour, 

separately for age and gender sub-samples, will allow for further understanding of the 

processes involved in the influence of perceived risk on unsafe driving behaviour. 

A second element within the beliefs and expectancies CAU is perceived 

behavioural control, or an individual’s perceived ease or difficulty in performing a 

behaviour to completion (Ajzen, 1991). Influenced by the notion of self-efficacy 

(Bandura, 1977), the two concepts are often seen as synonymous (Fishbein & 

Cappella, 2006). Self-efficacy has been identified as important in a number of health-
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behaviour models (Montano, Thompson, Taylor, & Mahloch, 1997; Strecher & 

Rosenstock, 1997). Specifically, perceptions of ability to control a motor vehicle and 

respond quickly and accurately to hazards (Groeger, 2006) has been found to predict 

both safe and unsafe driving (George, Clark, & Crotty, 2007; Montag, 1989; Sarkar & 

Andeas, 2004; Taubman-Ben-Ari, Mikulincer, & Gillath, 2005; Victoir, Eertmans, 

van den Bergh, & van den Broucke, 2005). Also, self-efficacy encompasses the belief 

that one can avoid difficult driving situations, maintain safe driving despite barriers, 

and recover from lapses in judgement or attention (Baldock, Mathias, McLean, & 

Berndt, 2006; Bandura, 1997).  

Overall, self-efficacy is fundamental to a driver’s evaluation of the magnitude 

of risk inherent in a situation and directly related to risk willingness (Miller & 

Taubman-Ben-Ari, 2010). Additionally, the role of self-efficacy, or driving 

confidence, appears to be more influential for certain unsafe driving behaviours (e.g., 

those involving driving while distracted; Lesch & Hancock, 2004; Horrey, Lesch, & 

Garabet, 2008). Therefore, exploring the role of self-efficacy separately for different 

unsafe driving behaviours may lead to further understanding of how driver self-

efficacy influences engagement in these behaviours. 

The beliefs and expectancies CAU also encompasses a range of other, more 

social beliefs, opinions, and understandings relevant to the specific behaviour domain 

under investigation. Within an unsafe driving context, the concept of risk association, 

or the degree to which an individual views others who participate in risk-taking 

behaviours favourably and their beliefs about how similar they are to these people, 

has been used to operationalise the more social beliefs inherent in reckless decision-

making (Musselwhite, Avineri, Fulcher, Goodwin, & Susilo, 2009). Musselwhite and 

colleagues (2009), in a review of public attitudes towards road safety, noted a general 



Predicting Unsafe Driving Behaviour 30 

tendency amongst drivers to view themselves as competent and safe road users, and to 

view other users as more risky and dangerous, thus supporting interventions as 

necessary for other road users rather than for themselves. Additionally, research has 

found that individuals are more likely to participate in unsafe driving behaviours if 

they perceive that others are also participating in them (Fuller, Bates, Gormley, & 

Hannigan, 2008), with young drivers more likely to perceive others as participating in 

unsafe driving behaviour (Yagil, 1998).  

In this way, how favourable individuals view these “other” drivers who 

participate in unsafe driving behaviour, and how strongly they identify with them, 

may influence their willingness to drive in an unsafe manner (Gibbons & Gerrard, 

1995; Rivis, Abraham, & Snook, 2011). Gibbons and Gerrard (1995; 1997), in their 

Prototype/Willingness Model (PWM), define prototypes as the images people have of 

the type of person who performs a type of behaviour (e.g., the typical driver who 

changes lanes in an unsafe way or drives under the influence of alcohol). The authors 

describe two aspects of what in the current dissertation is labelled risk association: 

prototype favourability, that is, how favourable the image is viewed, and prototype 

similarity, that is, how strongly an individual identifies with the image (Gibbons & 

Gerrard, 1995). The interaction between prototype favourability and prototype 

similarity has been shown to explain significant amounts of variance in the reckless 

behaviours of adolescents and emerging adults (Andrews, Hampson, Barckley, 

Gerrard, & Gibbons, 2008; Gibbons, Helweg-Larsen, & Gerard, 1995; Norman, 

Armitage, & Quigley, 2007; Spijkerman, van den Eijnden, Overbeek, & Engels, 

2007), including unsafe driving behaviour (Gibbons & Gerrard, 1995). As such, the 

current research employed risk association as a third dimension of the beliefs and 

expectancies CAU to assess a form of social influence through comparison, and 
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acceptance, of membership characteristics and evaluated its importance in predicting 

participation in specific unsafe driving behaviours.  

2.1.3. Goals and values 

Mischel and Shoda (1995) described the third category of CAUs, goals and  

values, as the motives that underlie behaviour. Influenced by the conceptualisation of 

goals proposed by Read and Miller (1989), the CAPS model views goals and 

subjective values as central in the organisation and motivation of behaviour over time, 

influencing both the situations and outcomes individuals seek (Mischel & Shoda), and 

thus varying depending on context (Forgas, 1995; Neighbors et al., 2002; Rohrmann, 

2004; Vallerand, 1997). Within an unsafe driving context, the literature is generally 

not as attentive to motivations as it is t other variables (e.g., personality; Taubman-

Ben-Ari, 2008). However, research suggests that motivation influences risk 

acceptance (Deery, 1999) and reliance on affect in decision-making (Pham & Avnet, 

2009). Some researchers have emphasised the importance of motivations in 

understanding the “young driver problem”, with most interest in the goals and values 

that young drivers are particularly likely to seek and hold, especially if other goals 

and values override driving safety goals and result in unsafe driving behaviours 

(Hatfield & Fernandes, 2009; Hodgdon, Bragg, & Finn, 1981; Musselwhite, 2006; 

Rohrmann, 2004). 

Self-Determination Theory (SDT; Deci, 1971; Deci, 1975; Deci & Ryan, 

1985; Deci & Ryan, 2000) posits that motivations can be described as intrinsic or 

extrinsic. Intrinsic motives produce behaviours with the intent of satisfying unmet 

internal needs, goals, and values, while extrinsic motives include instrumental and 

social incentives, goals, and values (Amabile, Dejong & Lepper, 1976; Miller, Read, 

Zachary, & Rosoff, 2010). Within the theory, internal motivations consist of the needs 
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for autonomy (or volition and agency), competence (or challenge and efficacy), and 

relatedness (belonging and connectedness), which are believed to be innate and 

universal (Baumeister & Leary, 1995; Deci & Ryan, 1991; Ryan, 1993). Within an 

unsafe driving context, these three needs may be related to goals of independence and 

mastery of driving skills, as well as fitting in to social groups and being liked by 

members of these groups (Clarke et al., 2005; Corbett, 2003; Hodgdon et al., 1981).  

Goals other than those in relation to internal needs are also important in the 

prediction of unsafe driving behaviour. Research has outlined the importance of 

instrumental goals and incentives to serve situational purposes, such as to “get there 

quicker”, in predicting unsafe driving behaviour (Hatfield & Fernandes, 2009; Moller 

& Gregersen, 2008). Additionally, beyond belongingness and relatedness, other, more 

social and external, incentives, goals, and values include impression management, 

prestige seeking, and increasing social influence (Hatfield & Fernandes, 2009; 

Hodgdon et al., 1981; Martin et al., 2001). Research suggests that young people 

construct their personal goals and values by comparing themselves to perceived social 

norms (for a review see Nurmi, 2004). Through this, social expectations that young 

people would drive in an unsafe manner may influence them to do so (Thomas et al., 

2007), with the perception that acting in a fearless manner, and demonstrating 

comfort with risk-taking, serves to improve social status (Allen & Brown, 2008; Dahl, 

2008). Thus individuals who are motivated by external incentives as opposed to 

internal needs, are more likely to succumb to peer pressure as well as self-report 

higher participation in reckless behaviours (Chawla, Neighbors, Logan, Lewis & 

Fossos, 2009; Knee & Neighbors, 2002), including unsafe driving behaviours (Knee, 

Neighbors & Vietor, 2001).  

Within the CAU of goals and values, the current research aimed to explore the  



Predicting Unsafe Driving Behaviour 33 

role of motivations in unsafe driving engagement. Of specific interest are differences 

in the relative importance of different types of motivation between younger and older 

drivers. With further knowledge of the goals and values that young drivers are likely 

to seek, intervention strategies may be better designed to communicate safety 

messages and reduce participation in unsafe driving behaviours (Hatfield & 

Fernandes, 2009; Hodgdon et al., 1981; Musselwhite, 2006; Rohrmann, 2004). 

2.1.4. Affects 

Mischel and Shoda (1995) included three phenomena in the CAU of affects: 

feelings, emotions, and affective responses. Specific to the field of reckless decision-

making, the role of immediate feelings and affective responses is particularly 

noteworthy (Finucane, Alhakami, Slovic, & Johnson, 2000; Lawton et al., 2009; 

Lawton et al., 2007; Lerner & Keltner, 2001; Loewenstein et al., 2001; Peters, 

Vastfjall, Garling, & Slovic, 2006; Rivers, Reyna, & Mills, 2008; Rundmo & Iversen, 

2004; Schwarz & Clore, 2003). Given the complexity of driving (Deery, 1999: 

Groeger, 2006), affect is particularly important in an unsafe driving context since 

affective responses have been found to become more salient when judgements are 

complex or mental resources are limited (Clore, Schwarz, & Conway, 1994; Finucane 

et al.; Forgas, 1995; Pham, Cohen, Pracejus, & Hughes, 2001). Affect also interacts 

with various cognitive processes to result in increased risk-taking, including unsafe 

driving (Arnett, 2002; Dahl, 2008; Figner, Mackinlay, Wilkening, & Weber, 2009; 

Harre, 2000). Research on priming has indicated that affect is fundamental to 

cognitive representation through activation in associated networks (Bower, 1981; 

Isen, Shalker, Clark, & Karp, 1978). This influences the availability of cognitive 

constructs in the encoding process (Bower; Isen, 1984) that are subsequently used in 

the processing of information (Forgas, 1995). Research also suggests that affect may 



Predicting Unsafe Driving Behaviour 34 

indirectly influence decision-making through a direct influence on beliefs (Fishbein & 

Middlestaat, 1995; Pham, 2004), goals and motivations (Clore et al., 1994; Johnson-

Laird & Oatley, 1992; Miller et al., 2010; Raghunathan & Pham, 1999; Updegraff,  

Sherman, Luyster, & Mann, 2007), and self-regulation (Mischel, Shoda, & Rodriguez,  

1989).  

Affect can have complex and inconsistent patterns of influence on reckless  

decision-making (see Isen, 2000, for a review). This has led many researchers to 

consider contextual influences on the role of affect in decision-making (Forgas, 1995; 

Pham, 2004; Slovic et al., 2004). Research suggests that affect is more likely to 

influence decision-making when feelings are salient and representative of the source 

and target of feelings (Albarracin & Kumkale, 2003; Feldman & Lynch, 1988; Gorn, 

Pham & Sin, 2001; Higgins, 1996; Qiu & Yeung, 2008; Raghunathan, Pham & 

Corfman, 2006), and are thus perceived to be relevant and informative (Bless, 2002; 

Greifeneder, Bless & Pham, 2011), when the tendency to pay attention to feelings is 

high (Booth-Butterfield & Booth-Butterfield, 1990; 1996; Ciarrochi & Forgas, 2000; 

Dillard, Plotnick, Godbold, Freimuth, & Edgar, 1996; Gasper & Clore, 2000), and 

when feelings are strongly experienced (Haddock, Zanna, & Esses, 1994).  

In accordance with the CAPS framework, and in order to understand the 

influence of specific affective states on unsafe driving behaviour engagement, the 

current research aimed to measure this influence separately from other, more 

cognitive aspects of decision-making. Of particular importance was a focus on the 

indirect effects of immediate affective states and how these effects differ, if at all, 

between different types of unsafe driving behaviour. 

2.1.5. Self-regulatory plans and competencies 

Mischel and Shoda (1995) conceptualise the final category of CAUs, self-
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regulation, in terms of plans, strategies, and competencies for controlling one’s own 

behaviours and internal states. Most theories of self-regulation (including Wilde’s 

Risk Homeostasis Theory; Wilde, 1988) deal with processes and sequences of 

behaviour regulation (Carver & Scheier, 1998; Schwarzer, 2001); however, the 

proposed research conceives self-regulation as a stable disposition, or competency, to 

guide behaviour towards a directed goal, which is an antecedent, as opposed to a 

response, to behavioural tendencies (Karoly, 1993; Luszczynska, Diehl, Gutierrez-

Dona, Kuusinen, & Schwarzer, 2004). This is in line with the CAPS view of self-

regulation as a mediator between situational features and behaviour. Previous research 

(e.g., Dahl, 2008; Wickens et al., 2008) has argued the importance of the capacity to 

regulate attention, emotion, and situations in unsafe driving contexts. Evidence exists 

that efficient and effective self-regulation, or self-control, may be associated with the 

successful comprehension of cognitive and affective information associated with risk-

taking (Lee et al., 2008), which in turn is related to decreased participation in unsafe 

driving behaviours (Argeriou, McCarthy, & Blacker, 1985; Constantinou et al., 2011; 

Keane, Maxim, & Teevan, 1993; Lucker, Kruzich, Holt, & Gold, 1991; Steinberg et 

al., 2008). 

For decades, researchers have identified both cognitive and affective processes 

in self-regulation (Hare & Casey, 2005; Kanfer & Ackerman, 1989; Karoly, 

Boekaerts, & Maes, 2005). Cognitive aspects are aimed at sustaining goal-directed 

action through maximising on-task resources (simultaneously minimising off-task 

resources; Carver & Shier, 1998), whereas affective aspects, with the same aim, do so 

through the maintenance and/or modification of the experience or expression of affect 

(Gross, 2008). Interestingly, Gwyther and Holland (2012) found differences between 

men and women in self-regulation while driving. Women were more likely to engage 
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in self-regulation than were men, although they were also more likely to be negatively 

influenced by affective processes. In fact, negative affect was found to be a predictor 

of self-regulation while driving. Similarly, the current research aimed to identify the 

separate influences of cognitive and affective self-regulation in male and female 

drivers, as well as younger and older drivers. 

2.2. Criterion Variables 

 Within the CAPS framework, the current research aims to predict criterion 

variables of willingness to take driving risks as well as self-reported unsafe driving 

behaviour. The following sections describe the conceptualisation and 

operationalisation of each. 

2.2.1. Willingness to take driving risks 

Australian drivers admit participating in unsafe driving behaviour despite 

awareness of the possible consequences (Brown & Cotton, 2003). In addition, 

research within the health-risk literature indicates a tendency for individuals to report 

intentions to do the “right thing”, but in actuality do the “wrong thing” (Sheeran, 

2002). This discrepancy between intentions and behaviour has been labelled “literal 

inconsistency” (Ajzen & Fishbein, 2005) and is greatest for intentions to participate in 

unsafe behaviours, behaviours occurring in social contexts, and the behaviours of 

adolescents and emerging adults (Albarracin, Johnson, Fishbein, & Muellerleile, 

2001; Sheeran & Orbell, 1998; Webb & Sheeran, 2006). Furthermore, recent research 

suggests that intentions to drive in an unsafe manner do not reliably predict actual 

unsafe driving (Paris & van den Broucke, 2008). Gibbons and colleagues explained 

that, due to a relative lack of planning or premeditation, decisions in situations 

involving unsafe or reckless behaviour, while volitional, are less deliberative (more 

non-intentional) and are more reactive than in other situations (Gibbons, Gerrard, 
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Ouellette, & Burzette, 1998).  

In their Prototype/Willingness Model (PWM), Gibbons and Gerrard (1995) 

conceptualised and validated behavioural willingness, “What are you willing to do?”, 

as an openness to risk opportunity, distinct from behavioural intentions, “What do you 

plan to do?”. The researchers argued that behavioural willingness emphasises social 

and situational influences on behaviour, making it more applicable to young people 

and leading to less socially desirable responses than is the case with behavioural 

intentions, by placing the responsibility for behaviour on the context (Gibbons & 

Gerrard, 1995; 1997; Gibbons et al., 1998; Gibbons et al., 2003). Risk willingness, 

therefore, is the assessment of how much risk an individual is prepared to accept in a 

given situation (Lund & Rundmo, 2009). Deery (1999) found evidence to suggest that 

young drivers are more willing to accept risk than are older, more experienced, 

drivers. Behavioural willingness consistently explains variance in behaviour 

additional to intentions (Gibbons et al., 2003) and has been found to be a better 

predictor than intentions of health-risk behaviour, for adolescents and emerging adults 

(Gibbons et al., 2004), including unsafe driving behaviour (Gibbons et al., 1998).  

With willingness measured as expectancy, given opportunity (Gibbons et al., 

1998), it can be viewed as a fairly stable disposition. The current research adopts this 

trait-like conceptualisation, with willingness legitimately able to predict past 

behaviour in addition to future behaviour. This is not a novel conceptualisation, with 

many similar constructs, such as intentions, often used to predict either past or future 

behaviour in accord with the aims of the particular study (Armitage & Connor, 2001; 

Fylan, Hempel, Grunfeld, Connor, & Lawton, 2006; Moan, 2013). Overall, 

willingness to take driving risks was deemed to be an appropriate criterion variable, 

relevant to the research population, and is therefore an important feature of the current 
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research. 

2.2.2. Unsafe driving behaviour 

As discussed in Chapter 1, the current research defines unsafe driving  

behaviour as satisfying all three of Arnett’s (1992) criteria of recklessness: lacking 

mainstream social approval, carrying strong connotations of negative consequences, 

and involving a failure to take available precautions. Behaviours described as errors 

(Reason et al., 1990), are thought to be a consequence of these behaviours and are not 

the focus of study. In researching the most appropriate self-report means of measuring 

these behaviours, it was apparent that deficiencies exist in many current instruments. 

The following section outlines these deficiencies and concludes with the current 

research’s approach to measuring unsafe driving behaviour. 

Many road safety researchers use established self-report scales to measure 

driving behaviour. Arguably the most commonly used is the Driver Behaviour 

Questionnaire (DBQ; Reason et al., 1990). De Winter and Dodou (2010) identified 

174 English-language studies that have used the DBQ or a modified version thereof. 

Since the influential research of Reason and colleagues, where 50 items were used to 

differentiate between errors and violations (unsafe, or reckless, behaviours), many 

researchers have developed their own measures of driver behaviour. Responses are 

typically required on either Likert or frequency scales. Instruments vary in length 

from less than 12 to upwards of 70 items, and in structure, with the number of factors 

or categories of behaviour ranging from one to upwards of eight.  

Table 2.1 provides a list of illustrative published research in which measures 

of self-reported driving behaviour were either developed and/or refined. It must be 

noted that while several of these measures have been used in studies of unsafe driving 

behaviour (as herein defined), not one was designed specifically for this purpose. 
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With the current focus on reckless behaviour, studies were included in this table if 

they targeted driving behaviour (and not related constructs like driver stress, e.g., 

Driver Behaviour Inventory; Gulian et al., 1989), and if they measured more than one 

type of unsafe driving behaviour (including behaviours variously labeled as “risky”, 

“violations”, and “aggressive”). As can be seen, the table specifies the number of 

factors or subscales present in each measure, and separately indicates whether the 

scale items fit into each of five different driving content categories (plus an “other” 

category). Note that, in some studies, a single factor spans several of the Table 2.1 

content categories, reflecting the fact that the items comprising that single factor 

pertain to multiple types of behaviour. 

Most existing measures assess driver behaviour in general, and are thus not 

designed to focus on unsafe driving behaviours. This concentration on the broad 

rather than the narrow is surprising given, as already noted, unsafe driving behaviours 

contribute disproportionately to driver crash-risk, especially young driver crash-risk 

(see Chapter 1). As such, unsafe driving behaviours warrant independent 

investigation. Existing instruments are limited in their ability to measure unsafe 

driving behaviours in three important ways, although most do not possess more than 

one of these weaknessess. First, some instruments are incomplete as they do not 

include items that represent the full diversity of unsafe driving behaviours (such as 

those discussed in Section 1.4). Second, some are over inclusive which often leads to 

the measurement of mixed constructs and non-behavioural phenomena rather than 

focusing solely on reckless behaviour. Third, some are divided into factors or 

categories that overlap and are not independent. Many such scales categorise and 

label unsafe driver behaviour based on the assumed intentions and motivations of the 

driver, as opposed to characteristics of the behaviours themselves. These deficiencies  
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Table 2.1  

Source, Structure, and Content of Selected Measures of Unsafe Driving Behaviours.  

Source Name/Basis of 

Driving Scale 

No. of 

Items 

No. of 

Factors 

Scale Item Content
a
 Details of the “other” driving 

behaviours assessed 

    1 2 3 4 5 6  

Reason et al., 1990 Driver Behaviour 

Questionnaire (DBQ) 

 

50 3 x x   x x Racing/chasing 

French et al., 1993 Driving Style 

Questionnaire 

 

15 6 x x      

Dalziel & Job, 1997 

 

Risk-taking measure 

 

10 1 x x      

Lawton et al., 1997 Selected DBQ + 

additional 

 

12 3 x x   x x Racing/chasing 

Jessor et al., 1997 within Young Adult 

Driving Questionnaire 

 

28 3 x x   x   

Wiesenthal et al., 2000 Driving Vengeance 

Questionnaire 

 

15 1 x x      

DePasquale et al., 2001 Propensity for Angry 

Driving scale  

 

15 1  x      

Golias & Karlaftis, 2001 SARTE (1998) survey 

 

13 2 x x   x   

Xie & Parker, 2002 Selected DBQ + 

additional 

27 6 x x   x x Racing/chasing 
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Source Name/Basis of 

Driving Scale 

No. of 

Items 

No. of 

Factors 

1 2 3 4 5 6 Details of the “other” driving 

behaviours assessed 

Kontogiannis et al., 2002 DBQ + additional 70 7 x x   x x Racing/chasing, Driven on 

unsafe roads 

Ulleberg & Rundmo, 

2002 

 

Risk Behaviour Scale 15 3 x x      

Deffenbacher et al., 2002 Driving Anger 

Expression Inventory 

 

39 5 x x      

Dula & Ballard, 2003 Dula Dangerous 

Driving Index 

 

28 3  x   x x Racing/chasing 

Taubman-Ben-Ari et al., 

2004 

Multidimensional 

Driving Style 

Inventory 

 

44 8  x   x   

Elliott et al., 2007 Motorcycle Rider 

Behaviour 

Questionnaire 

 

43 5 x x x  x x Racing/chasing 

Scott-Parker et al., 2010 The Behaviour of 

Young Novice Drivers 

Scale 

 

44 5 x x x x x   

Schmidt, 2012 Youth Domains of 

Risky Driving 

40 4 x x x  x x Racing/chasing 

a
1 = Speeding (10km/hr, 15km/hr, 30 km/hr over speed limit, etc), 2 = Position (unsafe lane changes, tailgating, rapid acceleration, running red 

light, abrupt braking, rolling stop signs, etc), 3 = Technology/distraction (calling/answering a phone, texting, searching for items in the car, 

negative emotions, etc.), 4 = Fatigue (tired driving), 5 = Substance-use (alcohol-use, cannabis-use, etc), 6 = Other (details given in this table).
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are elaborated below. 

            2.2.2.1. Incompleteness. 

As can be seen in Table 2.1, many scales used to measure reckless, or unsafe,  

driving behaviour do not measure the diversity that exists in this domain. Of 

particular importance is the insufficient focus on two categories of behaviour. First, 

there is a neglect of behaviours that involve distraction, especially by technological 

devices. Although it is unrealistic to expect twenty year-old scales to refer to 

behaviours that have emerged only recently as a function of advancing technology, 

recent versions of the DBQ have rarely updated this particular aspect (e.g., 

Kontogiannis, Kossiavelou, & Marmaras, 2002; Lawton, Parker, Manstead, & 

Stradling, 1997; Xie & Parker, 2002). A second unsafe driving behaviour that is 

commonly neglected, despite evidence supporting its importance to young driver risk 

(Smith et al., 2005), is driving whilst fatigued or extremely tired. In order to be 

comprehensive and remain relevant, the measurement of unsafe driving behaviours 

must maintain an updated repository of items that reflect the entire range of such 

reckless driving behaviours. 

2.2.2.2. Over-inclusiveness. 

A second limitation of some existing measures, and the classificatory schemes 

upon which they are based, is the inclusion of targets that lie outside the domain of 

unsafe driving behaviours. Two particular aspects of over-inclusiveness exist: (a) 

references to phenomena that are either partially or entirely non-behavioural, and (b) 

references to phenomena that are behaviour-related, but are not considered reckless. 

Regarding the first of these examples of over-inclusiveness, inspection of the 

instruments listed in Table 2.1 reveals that many items refer, at least in part, to 
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internal psychological states (e.g., goals, motives, feelings), rather than behaviours. In 

reference to the second type of over-inclusiveness, some scales include items that  

refer to in-vehicle behaviours that are not acts of reckless, or unsafe, driving. 

Whilst compiling this list, it was evident that many scales utilise items from a 

range of non-behavioural domains. For example, the Dula Dangerous Driving Index 

(Dula & Ballard, 2003) includes attitudinal items similar to “I feel that most traffic 

‘laws’ could be considered suggestions”, in addition to items measuring self-reported 

behaviour. Similarly, the Multi-dimensional Driving Style Questionnaire (Taubman- 

Ben-Ari, Mikulincer, & Gillath, 2004) includes items measuring interests and 

personal preferences, similar to “I like the thrill of flirting with death or disaster”. 

Also, items in some instruments confound the measurement of overt behaviours with 

their underlying motives. For example, the Risk Behaviour Scale (Ulleberg & 

Rundmo, 2002) includes items similar to “Drive fast to show that I am tough 

enough”, which tap motivations when assessing behaviour. Double-barreled items 

such as these place an unnecessary burden on respondents and render the meaning of 

their response unclear. 

Measures that embrace general driving behaviour are similarly over-inclusive 

in that they index behaviour that falls outside the definition of “reckless”. For 

example, the Behaviour of Young Novice Drivers Scale (BYNDS; Scott-Parker, 

Watson, & King, 2010), and the youth domains of risky driving scale (Schmidt, 2012) 

both include behavioural items similar to “You drove on the weekend” and “You 

made a fist at another driver”, which are not in themselves inherently reckless. 

Similarly, doubts may be raised about the content validity of some DBQ items (e.g., 

“Use your horn to indicate your annoyance to another road user”). While pertinent to 

their research topics, these non-reckless items render the scales unsuitably  
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multidimensional, thereby diluting the measurement of the construct of self-reported  

unsafe driving behaviour. 

2.2.2.3. Overlapping categories. 

Finally, while most of the scales listed in Table 2.1 include subtypes of unsafe 

driving behaviours, these types are often difficult to distinguish from one another. In 

terms of categorising or labeling groups of unsafe driving behaviours, many of the 

scales in the compiled list are consistent with Reason and colleagues’ (1990) ideation 

that this domain of behaviours requires description in terms of social and motivational 

antecedents. This has led to a failure to place unsafe driving behaviours in 

homogenous conceptual categories based on the characteristics of the behaviours 

themselves (Schmidt, 2012). Describing behaviour on the basis of motivations 

becomes problematic when the same behaviour, for example speeding, can be 

committed for a variety of reasons (e.g., to test the vehicle’s capabilities, to be 

aggressive, or for the instrumental goal of time-saving). By categorising by presumed 

motivations, behaviours are capable of being allocated to multiple, different groups. 

For example, Lawton and colleagues’ (1997) initial category of  “normal 

highway code violations” includes items measuring a diversity of behaviours, such as 

“risky over-taking”, “close following”, and “drink and drive”. A second of the 

researchers’ categories is labelled “aggressive violations”, because it is assumed that 

individuals who perform them do so by “acting aggressively toward other road users” 

(p. 1262). With the first of these categories defined in legal terms and the second 

defined in terms of assumed underlying motivations, it is logically possible for a 

single act to be coded into both categories. As evidenced by subsequent analyses, 

these two categories of behaviour (normal highway code violations and aggressive 

violations) are not independent since items from each category load onto the same  
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factor when new items are introduced. As such, behaviours from one category could 

be classified in the other. 

The current research aimed to conceptualise and measure unsafe driving 

behaviours in a way that overcomes the three deficiencies evident in many existing 

instruments. In particular, the research sought to develop a measure that provides both 

a focus on a specific category of driving behaviours – unsafe, or reckless, driving 

behaviours – and a breadth of coverage of behaviours within this category. If 

successful, the research: (a) provides a validated scale for use in distinguishing 

specific types of driving recklessness, (b) identifies the shared and unique 

determinants of these behaviours, and (c) provides important information for the 

development of interventions that are precisely targeted to combat the most 

problematic driving behaviours. 

2.3. Aims and Objectives of the Current Research 

Eaton and colleagues (2009) stressed that empirical investigation within the 

CAPS framework needs to incorporate measurement of three key categories of 

variables: (a) psychologically meaningful aspects of the situation, (b) characteristics 

of the individual and, (c) resultant behaviours. Keeping in mind Glendon’s (2011b) 

suggestion that comprehensive theories within traffic psychology need to encompass 

aspects of socio-cognitive, emotional, individual difference, and human factors as 

predictors of behavioural outcomes, the current research utilised an innovative 

framework that combines complementary aspects of competing models. In addition to 

the CAPS model, the incremental value of individual difference variables (e.g., 

sensation-seeking) was also evaluated. In this extended CAPS model, the research 

achieved a broader scope by combining research from individual difference and 

decision-making perspectives.  
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McConnell (2011) argued that although the CAPS model presents clear 

advantages over some other models, the existing evidence to support this approach is 

not strong. This provides a gap in the literature for the current research to explore, 

namely applying a CAPS framework to the already large literature on unsafe driving. 

More specifically, the current research aimed to utilise a CAPS framework to: (a) 

summarise socio-cognitive, individual difference, and decision-making research, 

relevant to unsafe driving, (b) use exploratory methods to identify the most important 

predictors of unsafe driving behaviour, specific to different categories of unsafe 

driving, and where possible, compare and contrast the relative importance of these 

predictors between these categories, and (c) evaluate the implications of these 

findings for road safety interventions and education programs. 

The research first aimed to develop valid measures of key variables within the 

five categories of CAUs proposed by the CAPS model (Mischel & Shoda, 1995) 

through the selection, adaptation, and refinement of existing measures and/or the 

construction of new measures, relevant to unsafe driving. Although a different set of 

variables for each model could have been an alternative exploration approach, the 

current approach sought to identify a set of variables that was potentially important 

for all categories of reckless driving for comparison purposes. The following four 

chapters (Chapters 3 to 6) describe this process of measurement construction, 

description, and validation. Second, the research sought to identify, utilising both 

cross-sectional and longitudinal data, the predictors of unsafe driving behaviour 

separately for different categories of unsafe driving. The relative importance of 

specific CAUs to predicting particular unsafe driving behaviours is also examined. 

Four chapters of this dissertation are focused on this aim (Chapters 7 to 10). The final 

aim of the current research was to discuss the implications of the results, with a 
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specific focus on practical applications of the research to driver training and road 

safety intervention. Research emphasises the potential opportunities that a CAPS 

framework may have for interventions involving learning experiences and cognitive 

transformations (Kross et al., 2010). The final chapter of this dissertation (Chapter 11) 

has a focus on this aim. An overview of the current research design is presented in 

Figure 2.3.  

2.4. Propositions 

The exploratory nature of the current research, combined with deficiencies in 

previous research utilising a CAPS framework in the health area in general and 

health-risk behaviour more specifically, has led to the formulation of a set of general 

propositions to guide the research. These predictions are based on the 

conceptualisation of a CAPS model (Mischel & Shoda, 1995) as well as the 

previously presented review of relevant literature: 

1. Each of the variables selected to represent the five categories of CAUs 

within the CAPS model: (a) are both valid and reliable in measurement, 

and (b) predict the criterion variables of willingness to take driving risks 

and self-reported unsafe driving behaviours. Specific to this last point, 

self-efficacy, risk association, positive emotions, and all goals and values 

have positive relationships with the criteria. In contrast, risk perception, 

negative emotions, and self-regulation have negative relationships with the 

criteria. 

2. Willingness to take driving risks: (a) has both valid and reliable 

measurement, and (b) predicts a significant proportion of the variance in 

unsafe driving participation, regardless of type of unsafe driving 

behaviour. 
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Figure 2.3. Overview of the current research design.
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3. A new measure of self-reported unsafe driving behaviours is both valid 

and reliable, with all observed categories of unsafe driving behaviour 

positively inter-correlated. 

4. A new measure of the CAU of encodings is valid and replicable on 

separate samples, and differentiates individuals on all variables of interest. 

5. Through exploratory procedures, structural equation and/or logistic 

regression models can be identified that explain significant proportions of 

variance in willingness and self-reported unsafe driving behaviours, and 

can be shown to fit the data of: (a) each type of unsafe driving behaviour, 

(b) each of four age/gender sub-samples (younger [≤ 25 years] females and 

males and older [> 25 years] females and males), and (c) each group of 

individuals who use similar constructs in relation to unsafe driving. 

Notably, the current research chose to evaluate the unsafe driving 

behaviour of four age/gender sub-samples rather than look at the 

moderating influence of these variables separately. This was in response to 

findings by Byrnes and colleagues (1999) that gender differences in risk-

taking are age dependent. 

6. The relationships between individual difference variables, CAUs, and the 

criterion variables, including whether specific variables are significant 

predictors of the criteria, vary between models that describe the pattern of 

responses obtained from sub-samples formed on the basis of: (a) age and 

gender, and (b) encodings “disposition”. 
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3. PILOT STUDIES 

The CAPS model provides freedom to source particular predictors (CAUs) 

from relevant psychological research (Miller et al., 1996), in order to facilitate 

domain-specific predictions within a broader CAPS context (Mendoza-Denton & 

Goldman-Flythe, 2009). Given this freedom, a major objective of the current research 

was to identify relevant predictors from within the domain of unsafe or reckless 

driving and to develop or refine measures of these predictors where necessary. To aid 

with the development of the study materials, three pilot studies were conducted.  

3.1. Pilot Study 1 

The first pilot study focused on the development of measures for three 

constructs to be used in the main study: encodings, risk association, and willingness to 

take driving risks. 

3.1.1. Encodings 

Cognitive theories (e.g., Elkind, 1967; Fischoff, 2008; Kahnemann, Slovic, & 

Tversky, 1982; Mischel & Shoda, 1995) seek to understand reckless behaviours in 

terms of how individuals view their world, process information, and/or make 

decisions. Specific theories emphasise abilities, beliefs, cognitive styles, attribution 

processes, and decision-making heuristics. As discussed in Chapter 2, for the current 

research, the measurement of the CAU category of encodings is founded on Kelly’s 

(1955) Personal Construct Theory (PCT), a general cognitive theory of personality 

through which to understand the role of stable cognitive representations in judgement 

and decision-making (Rosenberg & Sedlak, 1972).  

Although a substantial amount of research exists to support Kelly’s (1955) 

theory, rarely has this been embraced in a reckless driving context (Roysamb, 1997). 

One application of the theory, the repertory grid technique (Bannister, 1968; Burr, 
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1999), has long been used to elicit constructs by which people categorise the objects 

and situations in the world around them. This technique typically involves a “triadic 

method of elicitation”, in which groups of three “elements” are presented and 

participants are asked to describe important ways in which two of these are similar 

and thereby different from a third. The ways in which participants differentiate 

between elements are considered to be the constructs by which they perceive and 

categorise the elements.  

The rare instances in which the repertory grid technique has been applied to 

assess driver behaviour have employed inconsistent methods. In one of the few 

studies, Armsby, Boyle, and Wright (1989) set out to assess driver hazard perception 

so as to differentiate between younger and older drivers. The researchers examined 

techniques for measuring the perception of specific hazards, comparing interview 

techniques with q-sort and repertory grid techniques. The repertory grid technique 

was found to provide greater differentiation between younger and older drivers than 

did the other techniques. One variation of this approach, the fixed repertory grid, in 

which participants rated a set of predetermined elements, proved to be particularly 

successful. 

In a second study, Roysamb (1997) measured the influence of constructs in 

predicting self-reported risk behaviour, specifically speeding in a car. However, the 

constructs that participants could choose to categorise the elements provided were 

drawn from prior research relevant to risk and health behaviours, rather than being 

elicited from the study participants. Even though this method differed from that used 

in previous research (e.g., Armsby et al., 1989), the constructs predicted a significant 

proportion of the variance in risk behaviour. Third, Calisir and Lehto (2002) elicited 

18 constructs based on elements consisting of accident scenarios and found some to 
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predict perceived usefulness of seat-belts and self-reported seat-belt use. Together, 

these studies suggest the value of further research using PCT and the triadic method 

to identify constructs related to driving behaviours. 

The three studies reviewed above elicited the constructs, or predetermined 

them in some other way, and then used semantic-differential scales to measure them 

and assess their association with behaviour. In doing so, the researchers were limited 

in their ability to evaluate the importance placed on each construct because they did 

not allow participants to choose the constructs most important to them. Associations 

between constructs and behaviour were evaluated even though, potentially, 

participants would not consider, or use, some of the given constructs under 

naturalistic settings. A potentially superior method would involve two steps. First, the 

most common constructs used to differentiate or categorise elements of unsafe driving 

behaviour would be elicited from an initial sample. Second, participants from a 

separate sample, the main study, would be asked to explicitly decide which constructs 

best describe the behaviours being predicted. This would enable the implicit 

measurement of the constructs used in risky decision-making.  

The first pilot test aimed to elicit constructs used by drivers in response to a 

diverse selection of predetermined elements of unsafe driving behaviours. To the 

researcher’s knowledge, this has never been previously accomplished. Subsequent 

steps in the current research (see Chapter 6) aimed to pilot and validate a method of: 

(a) measuring the subjective importance of the elicited constructs and hence 

identifying those constructs most likely to be primed in the decision-making process, 

(b) identifying groups of individuals who use similar constructs in relation to unsafe 

driving, and (c) assessing differences between groups, defined by the similarity of 

preferred constructs, in terms of self-reported unsafe driving behaviour as  
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well as other relevant psychological variables.  

3.1.2. Risk association 

Also discussed in Chapter 2, methods from Gibbons and Gerrard’s (1995; 

1997) Prototype/Willingness Model (PWM) were chosen to measure how favourable 

images of the type of person who performs a behaviour (e.g., the typical driver who 

changes lanes in an unsafe way or drives under the influence of alcohol) are viewed 

and how strongly individuals identify with those images. A second focus of the first 

pilot study was the measurement of prototype favourability. The existing method to 

measure prototype favourability (Gibbons & Gerrard, 1995) consists of asking 

participants to think about the typical person who engages in a particular behaviour 

(e.g., “... the typical person of your age who habitually drives excessively over the 

speed limit”) and indicate the extent to which 12 provided adjectives (e.g., “smart”, 

“immature”, “independent”, “careless”) describe that person. Despite being employed 

and described in multiple research papers (Blanton, Gibbons, Gerrard, Conger, & 

Smith, 1997; Gibbons & Gerrard, 1995; 1997; Gibbons et al., 1995), the origin of this 

set of 12 adjectives is unknown. Gibbons and Gerrard (1995) state that the adjectives 

were chosen to reflect a general risk image appropriate to young adults and claim they 

were supported by responses to open-ended questions that were supplemental to their 

research items. Additionally, Blanton and colleagues (1997) report that the items 

reflect a 3-factor construct of prototype favourability. 

The set of 12 adjectives has been useful in the prediction of willingness and 

self-reported risk behaviour (Gibbons et al., 1998), including unsafe driving 

behaviour (Gibbons & Gerrard, 1995). However, the first pilot study aimed to 

evaluate whether the adjectives could be made more relevant to the domain of unsafe 

driving behaviour. Specifically, it sought first to identify other adjectives that are 
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potentially appropriate to the domain of unsafe driving behaviour by asking 

participants to describe the images they have of reckless drivers, and then to 

determine whether these adjectives explain additional variance in willingness and 

self-reported unsafe driving behaviours beyond that predicted by the original set of 12 

adjectives. 

3.1.3. Willingness to take driving risks 

As discussed in Chapter 2, willingness to take driving risks was measured by 

methods from Gibbons and Gerrard’s Prototype/Willingness Model (Gibbons et al., 

1998). The development of a variety of scenarios in which unsafe driving behaviours 

could occur (as well as the identification of items measuring these behaviours) was 

essential so that willingness could be accurately measured within the specific domain 

of unsafe driving. In previous research, measurements of willingness were developed 

to meet the particular study aims (Gibbons et al., 1998); thus, the current research 

aimed to follow this established practice. To achieve this, piloting was used to ensure 

a diversity of driving scenarios, ranging from those less likely, to those more likely, to 

elicit willingness to engage in unsafe driving behaviour. 

3.1.4. Method 

3.1.4.1. Participants. 

The first pilot study comprised two phases: an initial questionnaire phase and 

a subsequent focus group phase. The questionnaire was completed by a convenience 

sample of 70 undergraduate psychology students (of approximately 300) enrolled at 

the coastal campus of a large Australian University who participated to receive course 

credit. The participants had a mean age of 24.47 years (SD = 8.45), with 57 of those 

female. Each participant was required to have Australian citizenship or residency, a 

current Australian driver’s licence, and regular access to a motor vehicle they were  
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licensed to drive. From this sample, 27 participants (age: M = 22.34, SD = 7.96), 

consisting of 22 females, also chose to participate in one of two focus groups. 

3.1.4.2. Materials. 

The questionnaire comprised three parts. First, to elicit the constructs by 

which people categorise unsafe driving behaviour, the repertory grid technique 

(Bannister, 1968; Burr, 1999), including the triadic method of elicitation, was used. 

Eight groups of three unsafe driving behaviours were presented (e.g., (a) Racing or 

chasing another vehicle driven by a friend or someone you know, (b) Turning, 

merging, or changing lanes without indicating, (c) Driving under the influence of 

cannabis or any other psychoactive drug), and participants were asked to describe two 

important ways in which two of the behaviours were similar and thereby different 

from the third. Included behaviours were sourced from previous research (see Table 

2.1) and conformed to Arnett’s (1992) criteria of recklessness. The questions were 

open-ended so that participants were able to express their descriptions in a single 

word or with more detail if they deemed it necessary. Behaviours included in each 

triad were chosen from different contextual groupings (e.g., behaviours influencing 

driving speed, position of vehicle, and reaction time) in order to generate a diversity 

of responses and allow the constructs to be valid for a variety of unsafe driving 

behaviours. The full set of questions is provided in Appendix A. 

The second part of the questionnaire aimed to identify adjectives, specific to 

the domain of unsafe driving behaviour, which could be used in the measurement of 

the prototype favourability aspect of risk association. This was achieved through 

asking participants to think about the typical person who habitually engages in 

particular unsafe driving behaviours (e.g., drives excessively over the speed limit, 

drives whilst under the influence of alcohol) and to provide five different descriptions 
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of the person engaging in each of four behaviours listed. For diversity, the four 

behaviours consisted of speeding behaviour, driving under the influence of alcohol, 

tailgating, and non-seatbelt use. Participants were instructed that single words, 

phrases, or whole sentences could be used to describe this person. 

Third, a method of assessing willingness to take driving risks was trialled. To 

ensure representation of situations that are less likely to elicit risk-taking behaviour 

and those more likely to elicit risk-taking behaviour, participants were asked to 

indicate how much risk they would be willing to take on the way to their desired 

destination within four hypothetical scenarios (see Appendix A) in which unsafe 

driving may occur (e.g., “Suppose you are running very late for an important job 

interview or some other important meeting but there is a chance that if you travel 

quickly you may still be able to make it on time.”). These hypothetical scenarios were 

created so that: (a) between scenarios, the motivation to drive recklessly would vary 

from low (social expectation: driving with friends) to high (risk of harm: escaping 

bushfire), and (b) that a variety of behaviours could be reasonably performed within 

each scenario. Participants responded on a 5-point scale, ranging from 1 (Absolutely 

no risk-taking) to 5 (Extreme risk-taking). 

The aim of the focus groups was to evaluate the appropriateness of the 

questionnaire that the participants had previously completed. Focus group questions 

pertained to three main topics: (a) unsafe driving behaviours (general), (b) unsafe 

driving behaviours (encodings/categories), and (c) questionnaire “trouble shooting”. 

For the general unsafe driving topic, interview questions related to types of 

behaviours, consequences, people, situations, and feelings that come to mind when 

thinking about unsafe driving behaviours. For the encodings topic, questions included 

“What types of features did you look at to identify differences between behaviours?” 
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and “What types of differences did you think were most important? Why?”. For the 

trouble-shooting topic, questions were related to ease of accessing the online version 

of the questionnaire, ease of understanding the questionnaire items and questions, and 

appropriateness of answers provided. 

3.1.4.3. Procedure. 

 All pilot tests were approved and conducted in accordance with Griffith 

University research guidelines and the National Statement on Ethical Research 

Involving Humans (Reference: PSY/A1/11/HREC). This included the use of a 

standard informed consent package, almost identical to those used in the main study 

and included as Appendix B of the dissertation. Participants indicated their intentions 

to participate in the research via a university operated, online sign-up and notification 

website. Once signed up, students were then provided access to a link to a hosting 

website where the online questionnaire could be completed anonymously. The 

questionnaire took approximately 20 minutes to complete. 

 After completing the online questionnaire, students had the choice to 

participate in a further focus group about the same topic for additional course credit. 

The focus groups were semi-structured and held in-person, in two different sessions 

(Session 1: n = 13, Session 2: n = 14). Participants were guided by questions from the 

researcher but were free to discuss the topics at their own pace while the researcher 

recorded their responses in a written format. Each session ran for approximately 30 

minutes. All research was approved by the Griffith University ethics committee. 

3.1.5. Results 

3.1.5.1. Encodings. 

 Overall, 27 unique constructs were used by the participants to differentiate 

triads of unsafe driving behaviours. On average, each participant identified six 
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constructs. Each construct was identified by the presence of one or more keywords or 

phrases, with responses coded as reflecting a construct only if they included one or 

more of these terms. With multiple opportunities to express the constructs, unclear 

responses or single responses that referred to multiple constructs were not coded. As a 

basis for inclusion in further analyses, constructs had to be concerned solely with the 

behaviour (i.e., not describing those who participate in the behaviours) and had to be 

based on substantive differences as opposed to simple semantic differences (e.g., two 

behaviours involve drugs and the third does not). Applying these restrictions, 15 

constructs remained. Finally, constructs were discarded if they were confounded or 

did not have clear positive and negative poles (e.g., concerned with cultural attitudes, 

creates threatening environment), leaving 11 constructs (see Table 3.1 for descriptions 

and overall frequency of identification). Focus group questions were dedicated to 

extracting further information about the constructs elicited, with modifications made 

to the conceptualisation and labelling of some constructs.  

3.1.5.2. Risk association. 

From the answers describing the typical person who habitually engages in 

particular unsafe driving behaviours, adjectives were recorded if they met three 

criteria. First, the adjectives must have been external to the point of view of the target 

and were not included if they simply described the motivations of the “typical person” 

being assessed (e.g., “careless” was included but “frustrated” was not). Second, to 

keep the adjectives pure and specific to the target in question, the adjectives must 

have described the person (target), not the behaviour (e.g., “self-confident” was 

included but “unnecessary” was not). Finally, as it was essential that favourability 

could be assessed through the adjectives, the adjectives must have been clearly 

positive or negative in nature (e.g., “disrespectful” was included but “busy” was not).  
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Table 3.1  

Descriptions of Constructs Elicited in Pilot Study 1 Questionnaire and Focus Groups. 

Construct Frequency Description Keywords and Phrases 

Legality 141 Whether the behaviour 

is within the law or 

“road rules”. 

Illegal, within road 

rules.  

Locus of Risk 105 Whether the behaviour 

is likely to affect the 

driver only or is more 

likely to affect others. 

Cause harm to others, 

others at risk, more 

likely to cause harm to 

self, mostly self at risk. 

Intent 79 The extent to which the 

behaviour is done on 

purpose. 

Deliberate, conscious, 

planned, careless, 

ignorant. 

Level of Risk 74 Level of risk involved 

in performing the 

behaviour. 

Likely to cause 

accidents, unlikely to 

lead to fines. 

Environmental 

Affordance 

57 The degree to which 

the behaviour is 

triggered by properties 

of the environment 

rather than being 

dependent on driver 

skill. 

Driver with sole 

control, driver skill 

influences outcomes, 

influenced by other 

factors, negative 

outcome regardless of 

driver ability. 

Severity 38 The severity of the 

consequences of the 

behaviour. 

Serious impact, less 

severe consequences. 

Commonness 22 How often and 

widespread the 

behaviour is 

performed. 

Uncommon, extreme, 

occurs often, ordinary. 

Avoidability 20 The extent to which the 

behaviour is necessary 

in some situations. 

Necessary in some 

emergency situations, 

avoidable, never 

necessary 

Social Influence 20 The extent to which the 

behaviour is performed 

in isolation or in the 

eye of the public. 

Performed alone, 

private, done to show 

off. 

Immediacy 13 How quickly the 

consequences of the 

behaviour are likely to 

occur. 

Impacts felt now, 

delayed consequences. 

Public Awareness 11 The amount of 

awareness or focus of 

the public and media 

that the behaviour 

receives. 

Highly publicised, not 

much media attention. 
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Overall, 19 unique, new adjectives were identified. 

 Focus group questions were dedicated to evaluating the adjectives used to 

measure prototype favourability. Discussions about the previously used set of 12 

adjectives identified four of the adjectives (“cool”, “confused”, “unattractive”, and 

“dull (boring)”) that were not considered specific to the domain of unsafe driving 

behaviour. Based on this, the most frequently identified new, positive adjective  

 (“brave”) and the three most frequently identified new, negative adjectives 

(“impatient”, “arrogant”, and “disrespectful”) were chosen as possible replacements 

to be evaluated in a follow-up pilot study (see Pilot 3). 

3.1.5.3. Willingness to take driving risks. 

 Finally, a repeated measures, one-way analysis of variance (ANOVA) was 

conducted on the willingness data to evaluate whether willingness to take risks varied 

between the four scenarios. The results indicated a significant main effect of scenario, 

F(2, 159) = 119.98, p < .001, η
2
 = .64. Pairwise comparisons, with a Bonferroni 

correction for family-wise error, revealed significant differences between all 

scenarios. The results of the pair-wise comparisons, indicating appropriate diversity 

of scenarios, ranging from those less likely, to those more likely, to elicit willingness 

to engage in risk-taking behaviour, can be seen in both Table 3.2 and Figure 3.1. 

3.2. Pilot Study 2 

Whilst adopting a definition of unsafe driving behaviour that accords with 

Arnett’s (1992) definition of reckless behaviours, the current research aimed to 

conceptualise and measure unsafe driving behaviours in a way that overcomes the 

three deficiencies evident in many existing instruments (see Chapter 2). In particular, 

the research aimed to develop a measure that provides both a focus on a specific 

category of driving behaviours – unsafe, or reckless, driving behaviours – and a  
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Table 3.2 

Results of Pilot Study 1 Pairwise Comparisons Revealing Significant Differences in 

Willingness to Take Risks Between Unsafe Driving Scenarios. 

Scenario  2 3 4 

 M SE t-values 

1. You are on a night out with your 

friends and you are driving four of 

your friends from the club back to a 

friend’s house.  

1.67 .12 11.33 

*** 

11.69 

*** 

14.36 

*** 

2. You are running late for an 

important job interview or some other 

important meeting but there is a 

chance that if you travel quickly you 

may still be able to make it on time.  

3.17 .10 - 3.44 

** 

8.27 

*** 

3. A family member of yours has been 

involved in an accident and has been 

admitted to hospital in a critical 

condition. You want to get to the 

hospital as soon as you can.  

3.54 .11 - - 5.86 

*** 

4. Your home will soon may 

destroyed by bushfire. You plan to 

escape the path of destruction as 

quickly as possible.  

4.21 .10 - - - 

Note. df = 69. 

**p < .01. ***p < .001. 

 

breadth of coverage of behaviours within this category. In this light, the second pilot 

study aimed to measure a diversity of unsafe driving behaviours that conform to 

Arnett’s definition. After the selection of relevant behavioural items and collection of 

frequency data pertaining to them, an exploratory factor analysis was used to discover  
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Figure 3.1. Mean willingness to take risks to get to desired location in each of the 

four pilot study 1 scenarios. Error bars represent standard error (N = 70). 

 

their underlying factorial structure and thereby identify and differentiate specific 

subtypes of unsafe driving behaviour. 

3.2.1. Method 

3.2.1.1. Participants.  

The second pilot study consisted of a convenience sample of 260 

undergraduate psychology students who participated as a part of their course tutorial 

program as well as to receive course credit. The mean age of the participants was  

24.54 (SD = 8.82), with 198 of the participants female. Participants were required to 

have Australian citizenship or residency, a current Australian driver’s licence, and 

regular access to a motor vehicle they were licensed to drive.  

3.2.1.2. Materials. 
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Participants were asked to indicate how many times they had engaged in each 

of 21 unsafe, or reckless, driving behaviours in the preceding six months. Selection of  

these behaviours was derived from a variety of sources, including the studies and 

scales listed in Table 2.1. Particular emphasis was placed on selecting items that 

represented the diversity of behaviours considered reckless, with all items worded so 

as to refer to a single type of unsafe driving behaviour. Items deliberately represented 

domains of speeding (e.g., “Driven at least 15km/hr above the speed limit”), steering 

(e.g., “Changed lanes frequently on a multi-lane road”), distracted driving (e.g., 

“Texted or looked for numbers on your phone or searched for songs on your MP3 

player whilst driving”), fatigued driving (e.g., “Driven whilst extremely tired or 

exhausted”), and other, more extreme, behaviours (e.g., “Raced or chased another 

vehicle driven by someone you do not know”). Participants were required to answer 

on an 11-point scale ranging from 1 (None) to 11 (100+ times; i.e. at least 4 times a 

week) in accord with past research on reckless behaviour (Bradley & Wildman, 2002; 

Teese & Bradley, 2008).  

3.2.1.3. Procedure. 

 Participants were either asked to complete a paper-and-pencil questionnaire 

within their allocated tutorial time for an undergraduate psychology course, or to 

provide their intentions to participate in the research via a university run, online sign-

up and notification website. Once they had agreed or signed up, students were then 

provided with the paper questionnaire or access to a link to a hosting website where 

the online questionnaire could then be completed. The anonymous questionnaire, 

which also included items related to driving but not related to the second pilot study, 

took approximately 20-25 minutes to complete. 

3.2.2. Results  
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The data were examined to ensure the appropriateness of an exploratory factor 

analysis. All items correlated at least .3 with at least one other item, suggesting 

reasonable factorability. Also, sampling adequacy was deemed appropriate (Dziuban 

& Shirkey, 1974), Kaiser-Meyer-Olkin index (KMO) = .86, and Bartlett’s test of 

sphericity was significant, 
2 

(171) = 1892.28, p < .001. Finally, all communalities 

were above .3. Principal axis factoring extraction revealed four clear factors. Initial 

eigenvalues indicated that the factors explained 33%, 11%, 7%, and 6% of the 

variance respectively. Parallel analysis was also performed to ensure the factor 

structure was appropriate. Applying methods developed by O’Connor (2000), 

including the use of 1000 raw data permutations for multivariate non-normal data, the 

analyses supported the four-factor structure. Following oblique (direct oblimin.) 

rotation of the factor loading matrix, that allows factors to be correlated, two items 

(“Failed to stop at a stop sign” and “Driven through an orange traffic light when 

easily avoidable or when it is about to turn red”) were excluded due to loading below 

.4 on all factors. A second analysis using the remaining 19 items yielded a clean 

solution with all items having primary loadings over .4 and no items cross-loading in 

excess of .3. These results can be seen in Table 3.3. 

From the groupings of items with primary loadings on each factor, the first 

factor was indicative of behaviours that increase the probability of a vehicle crash due 

to distraction or a deficit in perception, attention, or reaction time (labelled 

“Distracted”). The second factor represented behaviours that increase the probability 

of a vehicle crash due to driving under the influence of drugs or alcohol (labelled 

“Substance-use”). The third factor corresponded to behaviours that increase the 

probability of a vehicle crash due to placing the vehicle in an unsafe environment that 

puts stress upon the vehicle close to, or beyond, its design expectations (labelled 
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“Extreme”, in reference to the prevalence of these behaviours in ‘extreme’ 

motorsports). Finally, the fourth factor was indicative of behaviours that increase the 

probability of a vehicle crash due to the speed and/or position of the vehicle relative 

to other vehicles and/or objects (labelled “Positioning”). This final factor includes 

both the “speeding” and the “steering” behaviours that are represented separately in 

several existing measures. 

Composite scores were created for each of the four factors by summing 

responses to items that had their primary loadings on each factor. Correlations 

between these composite scores can be seen in Table 3.3. Reliability analyses were  

also conducted on the items that had their primary loadings on each factor, with 

Cronbach’s alpha ranging from .62 to .84. The results from these analyses can also be 

seen in Table 3.3. 

3.3. Pilot Study 3 

As previously noted, the first aim of the current research was to develop valid 

measures of key variables within the five categories of CAUs proposed by the CAPS 

model (Mischel & Shoda, 1995) through the selection, adaptation, and refinement of 

existing measures and/or the construction of new measures, relevant to unsafe driving. 

Due to the vast unsafe driving literature, many relevant instruments for measuring 

important variables were identified (see Chapter 2). In the third pilot study, 

instruments measuring self-efficacy, risk association, goals and values, and 

willingness were refined or used in the development of new measures of these 

variables that were more specific to the domain of unsafe driving. The third pilot 

study also aimed to identify the most parsimonious way to measure these variables, as 

well as to decide between competing measures, by assessing the psychometric 

properties of each to determine their appropriateness for continued use in the main  
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Table 3.3 

Loadings for the Factors Elicited from Pilot Study 2 Exploratory Factor Analysis of 

Self-Reported Unsafe Driving Behaviours (N = 260). 

 

 

Items 

Factor 

1 2 3 4 

Texted or looked for numbers on your phone or searched for 

songs on your MP3 player whilst driving. 
.84 .07 -.04 -.01 

Ate, drank, or smoked whilst driving. .78 .03 -.04 .05 

Called or answered a hand-held phone whilst driving. .75 .08 .10 .05 

Searched for CDs or manually searched for stations on your 

car radio whilst driving. 
.63 -.02 .03 -.08 

Driven when extremely emotionally aroused (e.g., angry). .55 -.06 .21 -.07 

Driven whilst extremely tired or exhausted. .42    

Driven under the influence of cannabis or any other 

psychoactive drug (e.g., ecstasy). 

-.02 .70 .02 -.04 

Driven when you suspected you were over the .05 blood 

alcohol limit. 

.15 .53 -.01 -.12 

Raced or chased another vehicle driven by someone you do 

not know. 

.02 -.16 .96 -.12 

Performed burnouts or “doughnuts”. .09 .25 .68 .18 

Raced or chased another vehicle driven by a friend or 

someone you know. 

.05 -.06 .66 -.23 

Driven on unsafe roads (e.g., when flooded). .03 .25 .40 -.14 

Driven at least 15km/hr above the speed limit. .19 -.06 -.04 .69 

Exceeded a decreased speed limit (e.g., 40km/hr) in a road 

work zone by at least 15km/hr. 

.16 

 

-.01 -.08 .64 

“Tail-gated” or deliberately followed another vehicle at an 

unsafe distance. 

.03 .08 -.01 .61 

Changed lanes frequently on a multi-lane road. .19 .06 -.07 .59 

Accelerated from a stationary position at an excessive rate 

(e.g., from a red light). 

.02 -.15 .21 .56 

Over-taken another vehicle when unsafe to do so (e.g., on a 

double line, before a hill or crest). 

-.09 .18 .14 .54 

Turned, merged, or changed lanes without indicating. -.06 .07 .08 .47 

 M SD Mdn Range     

Factor 1 (Distracted) 28.43 13.78 28.00 58.00 (.84) - - - 

Factor 2 (Substance use) 2.93 2.31 3.00 13.00 .30 

*** 

(.62) - - 

Factor 3 (Extreme) 4.50 3.84 4.00 26.00 .32 

*** 

.40 

*** 

(.79) - 

Factor 4 (Positioning) 22.13 12.53 20.00 67.00 .67 

*** 

.38 

*** 

.55 

*** 

(.81) 

Note. Cronbach’s alpha in italics.  

***p < .001. 
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analyses. 

3.3.1. Method 

3.3.1.1. Participants. 

The third pilot study consisted of two convenience samples of 69 and 66 

undergraduate psychology students who participated as a part of their course tutorial 

program. The mean age of the first sample of participants was 24.33 (SD = 9.99), 

with 50 of them female. The mean age of the second sample was 26.47 (SD = 8.84), 

with 48 of them female. Again, each participant was required to have Australian 

citizenship or residency, a current Australian driver’s licence, and regular access to a 

motor vehicle they were licensed to drive.  

3.3.1.2. Materials.  

Self-efficacy was assessed with a modified version of the Adelaide Driving 

Self-Efficacy Scale (ADSES; George et al., 2007). The original scale asks participants 

to assess their own driving ability by indicating how confident they are in performing 

a range of driving behaviours whilst maintaining the safety of themselves and those 

around them. Although developed for assessment in an ageing population, this scale 

has shown high internal consistency (Cronbach’s alpha = .98) as well as construct and 

criterion-related validity (George et al., 2007). The scale was modified in the current 

research with the inclusion of six newly-created items, in the same format as the other 

ADSES items, with a particular focus on unsafe driving behaviours (e.g., “Driving 

when you suspect you are over the .05 blood alcohol limit”, “Turning, merging, or 

changing lanes without indicating”) in addition to four regular driving behaviours, 

sourced from the original scale (e.g., “Driving in heavy traffic”, “Driving at night”). 

For each of the ten items, participants were required to respond on a 7-point scale, 

ranging from 1 (Not at all) to 7 (Very much), with higher scores indicating stronger  
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self-efficacy beliefs.  

Risk association was assessed by the interaction between measures of  

prototype favourability and prototype similarity, following the procedure adopted in 

past research (e.g., Gibbons & Gerrard, 1995; Gibbons et al., 1995). For prototype 

favourability, participants were asked to think about the typical person who engages 

in unsafe driving behaviours (e.g., “... the typical person of your age who habitually 

drives excessively over the speed limit”) and indicate how much 12 provided 

adjectives describe that person. The two samples in the third pilot study received 

different sets of adjectives. The first sample received the 12 adjectives (e.g., “cool”, 

“confused”, “unattractive”, and “dull [boring]”) used in the original research 

(Gibbons & Gerrard, 1995). The second sample also received 12 adjectives, however 

those that were deemed not to be domain-specific to unsafe driving were replaced 

with those that were: eight from the original set of adjectives and four from the first 

pilot study (e.g., “brave”, “impatient”, “arrogant”, and “disrespectful”). Participants 

were required to respond on a 5-point scale, ranging from 1 (Not at All) to 5 (Very 

Much). After reverse coding the negative items, the mean of the 12 items was 

calculated so that higher scores represent greater prototype favourability. In both 

samples, prototype similarity was assessed by a single item (“How similar do you 

think you are to this typical person?”), with responses on the same 5-point scale. The 

scores for prototype favourability and similarity were multiplied to obtain a measure 

of risk association, ranging from 1-25, with higher scores indicating greater risk 

association. 

The goals and values CAU was assessed using adapted versions of the Risk 

Motivation Questionnaire (RMQ; Rohrmann, 2004) and the Basic Needs Satisfaction 

in General Scale (BNSG-S; Gagne, 2003). The items from these scales were chosen 
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and combined in order to represent a wide range of possible motivations, including 

both internal and external motivations to perform unsafe driving behaviours. The 

questions posed to the participants, which were created specifically for the current 

research, asked them to indicate how often in the past six months they have driven 

unsafely for a list of explicit reasons. Items encompassed motivation groupings used 

in previous research (Gagne, 2003; Rohrmann, 2004): sensation and experience 

seeking (6 items, e.g., “For fun/amusement”), instrumental (4 items, e.g., “To get 

there quicker”), aggressive (4 items, e.g., “To intimidate other drivers”), and 

impression management goals (5 items, e.g., “To not look like a coward”), as well as 

factors of autonomy (5 items, e.g., “For the feeling of having control over 

something”), competence (4 items, e.g., “For a personal challenge”), and relatedness 

(8 items, e.g., “To maintain friendships”). The measure consisted of 36 items overall. 

Participants were required to respond on a 5-point scale, ranging from 1 (Never) to 5 

(More than ten times), with higher scores indicating greater inspiration from 

particular motivations. 

Willingness to take driving risks was assessed through four hypothetical 

scenarios in which unsafe driving may occur (e.g., “Suppose you are running very late 

for an important job interview or some other important meeting but there is a chance 

that if you travel quickly you may still be able to make it on time.”) that were 

supported by the data of the first pilot study. Scenarios were unchanged from Pilot 1. 

After reading the hypothetical scenario, participants indicated their willingness, in the 

given situation, to participate in each of six unsafe driving behaviours (24 items over 

four scenarios). Behaviours varied based on categories elicited in the second pilot 

study. Participants responded on a 5-point scale, ranging from 1 (Not at all) to 5 (Very 

much). Scores were summed across the four situations, where higher scores indicate g 
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reater willingness to participate in unsafe driving.  

Finally, participants were asked to indicate how many times they have  

engaged in unsafe driving behaviours in the last six months. Consistent with the 

second pilot study, a total of 19 unsafe driving behaviours were examined (sample 

items were “Driven at least 15km/hr above the speed limit”, “Driven whilst extremely 

tired or exhausted”). As in Pilot 2, participants were required to answer on an 11-

point scale ranging from 1 (None”) to 11 (100+ times; i.e. at least 4 times a week), 

with higher scores indicating greater frequency of participation in these behaviours. 

Composite scores were created for each of the four factors found in the second pilot 

study by summing responses to items that had their primary loadings on each factor. 

3.3.1.3. Procedure. 

 Participants were asked to complete the paper-and-pencil questionnaire within 

their allocated tutorial time for an undergraduate psychology course. Due to 

limitations to the time availability of the participants, it was not possible for them to 

complete all of the measures that required pilot testing. Instead, each participant in a 

tutorial class of approximately 20 individuals was randomly allocated one of two 

versions of the questionnaire. The first version contained measures of goals and 

values, risk association, willingness, and self-reported unsafe driving behaviours. The 

second version contained measures of self-efficacy, risk association, willingness, and 

self-reported unsafe driving behaviours. Both versions also contained other items not 

related to the third pilot study. Before being given the questionnaire, participants who 

did not currently hold a valid Australian driver’s licence were asked to identify 

themselves so that they may be given an alternative questionnaire. Overall, the 

questionnaires took approximately 25 minutes to complete. 

3.3.2. Results 
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3.3.2.1. Self-efficacy. 

The self-efficacy data were examined to ensure the appropriateness of an  

exploratory factor analysis. All items correlated at least .3 with at least one other item, 

suggesting reasonable factorability. Sampling adequacy was appropriate, KMO = .80, 

with Bartlett’s test of sphericity significant, 
2 

(55) = 325.63, p < .001. All 

communalities were above .3, allowing all 10 items to be factor analysed. Principal 

axis factoring extraction revealed two clear factors. Initial eigenvalues indicated that 

the factors explained 43%, and 16% of the variance respectively. Oblique (direct 

oblimin.) rotation of the factor loading matrix revealed that no items had a cross-

loading above .4 on multiple factors. This solution grouped the items into two factors: 

one measuring general self-efficacy and another measuring self-efficacy specific to 

unsafe driving behaviours. In order to ensure that the measure was specific to the 

domain of unsafe driving, items measuring general self-efficacy (four items from the 

original scale) were not included in the version of the scale subsequently used.  

Principal axis factoring of the remaining 6 items was conducted, with one 

elicited factor having an eigenvalue of 3.34, explaining 56% of the variance. All items 

in the analysis had primary loadings over .5. These results can be seen in Table 3.4. A 

composite score was created for self-efficacy, based on the mean of the responses to 

these six items. Reliability analysis was also conducted on the items, with Cronbach’s 

alpha equalling .84. In assessing construct validity, self-efficacy was found to 

positively correlate with willingness, r = .58, p < .01, as well as distracted, r = .28, p 

< .05, substance-use, r = .30, p < .05, and positioning driving behaviours, r = .45, p < 

.01. Self-efficacy was not significantly associated with extreme driving behaviours, r 

= .20, p = .10, demonstrating discriminant validity. 

3.3.2.2. Risk association.  
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Table 3.4 

Descriptive Statistics and Loadings of the Factor Elicited from Pilot Study 3 

Exploratory Factor Analysis of Self-Efficacy Items. 

Items M SD Mdn Range Loading 

Turning, merging, or changing lanes 

without indicating. 

3.45 1.63 3.00 6.00 .75 

Calling or answering a hand-held phone 

whilst driving. 

3.61 1.63 3.00 6.00 .74 

Failing to completely stop at a stop sign. 3.75 1.89 4.00 6.00 .74 

Driving whilst exceeding the speed limit 

by at least 15km/hr. 

3.43 1.81 3.00 6.00 .74 

Driving when you suspect you are over 

the .05 blood alcohol limit. 

2.41 1.51 2.00 6.00 .58 

Racing or chasing another vehicle. 2.20 1.42 2.00 6.00 .54 

Reliability (Cronbach’s Alpha)     .84 

 

To assess the criterion validity of the two measures of risk association, 

correlations were computed between the four types of unsafe driving behaviours and 

each of the risk association measures. Results from these analyses can be seen in 

Table 3.5. Overall, the correlations between the criterion variables and each measure 

of risk association were similar, with slightly stronger relationships observed when 

using the new set of adjectives for prototype favourability. The only exception to this 

was for extreme behaviours. The main differences between the two measures can be 

observed through their relationships with willingness and positioning behaviours. The 

differences in these cases involve increases of r = .06 and r = .10, respectively, with 

the use of the new adjectives. However, all differences were non-significant, Fisher’s 

z ranging from .06 to .65, ps >.05. Despite this, the measure of risk association using 

the new set of adjectives for prototype favourability was deemed more appropriate on  
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Table 3.5 

Pilot Study 3 Correlations between Two Measures of Risk Association and Criterion 

Variables of Willingness and Four Self-reported Unsafe Driving Behaviours. 

Criterion Variable Risk Association (Original 

set of 12 Adjectives) 

Risk Association (Revised 

set of 12 Adjectives) 

Willingness .45** .51** 

Distracted behaviours .29* .31* 

Substance-use behaviours .33* .36* 

Extreme behaviours .32* .31* 

Positioning behaviours .31* .41* 

Note. Original set of 12 adjectives sourced from Gibbons & Gerrard (1995). 

*p < .05. **p < .01. 

the grounds of face validity and because of the slight increases in predictive value 

observed when the measure was more specific to the domain of unsafe driving. 

3.3.2.3. Goals and values. 

The goals and values data were examined to ensure the appropriateness of an 

exploratory factor analysis. All items correlated at least .3 with at least one other item 

suggesting reasonable factorability. Sampling adequacy was deemed appropriate,  

KMO = .77, with Bartlett’s test of sphericity significant, 
2 

(630) = 2836.79, p < .001. 

All communalities were above .3, allowing all 36 items to be factor analysed. 

Principal axis factoring extraction revealed six factors. Initial eigenvalues indicated 

that the factors explained 42%, 17%, 7%, 4%, 3% and 3% of the variance 

respectively. Oblique (direct oblimin.) rotation of the factor loading matrix resulted in 

nine items (“Pressure from friends or those in the car to take part”, “Because you got 

told to”, “To save money”, “To show off to others”, “To prove yourself to others”, 

“To improve your standing in your group”, “To beat other drivers”, “To attract 

admiration”, “To annoy/frustrate other drivers”) excluded due to loading above .4 on 
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multiple factors.  Factor analysis of the remaining 27 items, using oblique rotation, 

found three factors explaining 72% of the variance. All items in the analysis had 

primary loadings over .5. These results can be seen in Table 3.6. 

From the groupings of items with primary loadings on each factor, the first factor was 

indicative of self-oriented (expressive) goals. This factor consisted of items reflecting 

a variety of needs from sensation-seeking goals, such as the need for fun or 

amusement, to autonomy needs, such as the need to have feelings of control, and to 

competence needs, such as the need for a personal challenge. The second factor was 

deemed to represent socially-oriented (social) goals. This factor consisted of items 

associated with image management goals, such as to not look like a coward, and 

relatedness needs, such as to maintain friendships. The third factor corresponded to 

situation-oriented (instrumental) goals. This factor included items related to 

instrumental goals, such as to get there quicker, and aggressive goals, such as to 

intimidate other drivers. Reliability analyses were also conducted on the items that 

had their primary loadings on each factor, with Cronbach’s alpha equalling .97, .94, 

and .83, respectively. Composite scores were created for each of the three factors, 

based on the mean of the responses to items that had their primary loadings on each 

factor. Descriptive statistics and correlations among these composite scores can be 

seen in Table 3.7.  

3.3.2.4. Willingness to take driving risks. 

 Finally, construct validity for the measure of willingness was assessed. Over 

the two samples (n = 135), positive correlations were found between willingness and 

self-reported distracted, r = .58, p < .001, substance-use, r = .33, p < .001, extreme, r 

= .62, p < .001, and positioning driving behaviours, r = .62, p < .001. Since each of 

the relationships was statistically significant, accounting for between 10% and 40% of  
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Table 3.6 

Loadings Elicited from Pilot Study 3 Exploratory Factor Analysis of Goals and 

Values Items. 

  Factor  

Items 1 2 3 

To enjoy being at risk .95 -.12 -.09 

For the excitement/thrill of it. .93 -.09 .01 

For the satisfaction of seeking new experiences .90 .02 -.17 

For pleasant bodily feelings (adrenalin-rush). .86 -.01 -.12 

For the feeling of having control over something. .86 -.02 .12 

For fun/amusement. .82 .09 .03 

For a personal challenge. .81 .08 .07 

For the feeling of freedom. .79 .05 .08 

For relief from the monotony of everyday life. .79 .06 .12 

To see if I could do it. .77 .05 .01 

For a sense of accomplishment. .77 -.05 .10 

To feel competent. .67 .09 .20 

To express myself. .54 .25 .21 

To let off steam. .51 .02 .25 

To increase closeness with people. -.11 .94 -.08 

To get along with people. -.15 .93 .08 

To maintain friendships with people. -.07 .87 -.01 

To fit in. .09 .86 -.05 

To be liked. .15 .85 -.13 

To take part in something with others and be sociable. .10 .81 .03 

To not look like a coward. .04 .79 .12 

To share experiences with others. .26 .72 .01 

Because everyone else was doing it. -.07 .64 .05 

To get there quicker. -.07 .01 .83 

To avoid getting stuck behind other cars. -.01 .13 .78 

To seek revenge on another driver. .08 -.03 .65 

To intimidate other drivers. .22 -.11 .61 
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Table 3.7 

Pilot Study 3 Descriptive Statistics and Correlations of Goals and Values Factors 

with Willingness and Self-Reported Unsafe Driving Behaviours. 

 M SD Mdn Range Factor 

1 

Factor 

2 

Factor

3 

Factor 1 (Self-oriented) 23.18 11.78 18.00 47.00 (.97) - - 

Factor 2 (Socially-

oriented) 

10.50 3.61 9.00 21.00 .34* (.94) - 

Factor 3 (Situation-

oriented) 

10.00 3.72 9.00 16.00 .54** .25* (.83) 

Willingness - - - - .45** .18 .53** 

Distracted behaviour - - - - .39** .27* .56** 

Substance-use 

behaviour 

- - - - .35** .35** .05 

Extreme behaviour - - - - .57** .61** .27* 

Positioning behaviour - - - - .60** .29* .53** 

Note. Reliability estimates in italics.  

*p < .05. **p < .01.  

the variance in unsafe driving behaviours, the measure of willingness demonstrated 

construct validity. The measure of willingness was also found to be reliable, with 

Cronbach’s alpha equalling .93. 

3.4. Discussion of the Pilot Studies 

3.4.1. Encodings 

Pilot 1 identified 11 constructs that were commonly elicited when identifying 

similarities and differences between unsafe driving behaviours. These constructs were 

confirmed and refined in two focus groups. Although slightly different methods were 

used and a broader subject area was assessed, several of the current constructs –  

environmental affordance, level of risk, intent, severity, and avoidability - are similar 

to those elicited by Calisir and Lehto (2002) when assessing seat-belt use. However, 
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the current results also highlight the importance of other constructs, such as legality 

and locus of risk, which are important in the broader reckless driving context. The 

results provide a basis for building on the research of Armsby and colleagues (1989) 

who reported the repertory grid technique with fixed, predetermined elements as most 

successful in differentiating between younger and older drivers in the assessment of 

hazard perception. However, questions remain as to whether elicited constructs can 

assist with differentiating individuals based on their self-reported unsafe driving 

behaviour.  

Pilot 1 represents initial support for an approach to driving safety based on  

Personal Construct Theory (PCT), and the methods used within it. The constructs 

elicited in the first pilot study provided the basis in the current research for a new 

method to measure the ways in which drivers perceive and categorise unsafe driving 

behaviour (addressed later in Chapter 6). The aim of this measure is to: (a) categorise 

individuals based on the constructs they use in making sense of driving scenarios, (b) 

predict unsafe driving and willingness to take driving risks in groups who share 

encodings “dispositions”, and (c) identify any differences between these groups of 

individuals in terms of their self-reported unsafe driving behaviour and important 

CAUs. 

3.4.2. Risk association 

 Results from Pilot 1 also revealed the most common adjectives used to 

describe the typical person who habitually engages in specific unsafe driving 

behaviours. Focus groups aided in the identification of four adjectives from within the 

12 proposed by Gibbons and Gerrard (1995) for use in measuring prototype 

favourability, that were not considered specific to the domain of unsafe driving 

behaviour. Results from Pilot 3 compared the correlations between two measures of 
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risk association and criterion variables of willingness and past unsafe driving 

behaviour in order to assess the criterion validity for each and make a decision as to 

which should be included in further analyses. With the origin of the set of Gibbons 

and Gerrard’s 12 adjectives unknown, the measure of risk association that included 

eight of the original adjectives and four new adjectives for prototype favourability 

was deemed more appropriate on the basis of equivalent (slightly better) predictive 

value but greater specificity within the domain of unsafe or reckless driving. 

3.4.3. Willingness to take driving risks 

 Results from Pilot 1 revealed significant differences in overall willingness to 

take risks among all four scenarios created for use in measuring this variable. These 

scenarios were created to align with Gibbons and Gerrard’s (1995; 1997) 

Prototype/Willingness Model (PWM), such that willingness could be assessed in a 

variety of scenarios in which unsafe driving behaviours could occur. The measure 

developed in Pilot 1 was then tested in Pilot 3 by: (a) assessing participants’ 

willingness to engage in specific unsafe driving behaviours that varied based on the 

four categories of unsafe driving behaviours elicited in Pilot 2, and (b) calculating an 

aggregate score across the four scenarios. The measure was reliable and had positive 

correlations with all categories of self-reported unsafe driving behaviours. In Pilot 3, 

the relationship between willingness and situation-oriented goals was strong. This is 

in line with a measurement of willingness that aims to place the responsibility of 

behaviour on the context (Gibbons & Gerrard, 1995; 1997; Gibbons et al., 1998; 

Gibbons, et al., 2003), therefore, assessing how much risk an individual is prepared to 

accept in a given situation (Lund & Rundmo, 2009).  

3.4.4. Self-reported unsafe driving behaviour 

Factor analysis from Pilot 2 examined a set of 21 unsafe driving behaviours  
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that have been found in past research, and that conformed to Arnett’s (1992) 

definition of reckless behaviour. Results indicated that 19 of these behaviours loaded 

onto four factors. The selection of a diverse set of items, with the wording of all items 

referring to a single type of reckless driving behaviour, and the categorisation of these 

behaviour items on empirical grounds, enabled the development of a new way of 

classifying and measuring self-reported unsafe driving behaviours. Most importantly, 

this new conceptualisation and measurement approach addresses three major concerns 

inherent in many previous instruments. First, the current instrument assesses a wider 

range of reckless driving behaviours, including several behaviours not measured by 

many existing instruments. Second, by following Arnett’s (1992) definition of 

reckless behaviour when selecting items, the current instrument provides a more 

content valid measure of self-reported unsafe driving behaviour, one that avoids 

references to extraneous variables. Third, the exploratory nature of the analyses 

provided conceptually distinct categories of unsafe driving behaviour, labelled on the 

basis of characteristics of the behaviours themselves.  

Respondents reported engaging in distracted behaviours more often than the  

other behaviour types. Interestingly, this subset of behaviours is absent from many 

existing measures (see Table 2.1). Distracted behaviours were also strongly correlated 

with the subset of behaviours with the second highest reported frequency, positioning 

behaviours. Despite all items representing reckless driving behaviours, the 

correlations among subsets were, for the majority, moderate, with variance shared by 

pairs of subscales never exceeding 50%.  

As previously noted, two items were excluded from the final factor solution 

due to low factor loadings on all factors. Review of these items and focus group 

discussions suggested that the wording of these items lacked specificity and clarity. 
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Wording changes were made so that the items could be reassessed in subsequent 

studies (see Chapter 5). The revised items that were included with the 19 used in Pilot 

2 were “Failed to completely stop at a stop sign” and “Driven through a traffic light 

when it is about to turn red or could turn red as you pass through” (changed wording 

is italicised). 

The third pilot study revealed relationships among the four unsafe driving 

factors and other variables of interest. For example, the variable of self-efficacy was 

found to have an association with all factors except behaviours that position the 

vehicle in an unsafe environment that places stress upon the vehicle (Extreme). This is 

worthy of note since the logical conclusion would be that if a behaviour requires high 

driver skill to complete successfully (e.g., performing “burnouts”), drivers’ beliefs in 

their ability to engage in that behaviour whilst maintaining the safety of themselves 

and those around them would be more important than it would be for behaviours that 

do not require such a high level of driver skill (George et al., 2007). Perhaps this can 

be explained in that the level of skill required to perform these behaviours 

successfully is so high, that drivers who are contemplating engaging in these 

behaviours base their decision on other factors since basing their decision on 

considerations of self-efficacy would result in non-engagement. This is an interesting 

finding that is further explored in the current research.  

3.4.5. Other variables 

 Pilot 3 suggested that self-efficacy could be represented by a single factor 

with high reliability. Self-efficacy showed a strong relationship with willingness. This 

relationship was much stronger than the relationships between self-efficacy and the 

factors of unsafe driving behaviours. It makes sense that self-efficacy is a more 

proximate determinant of willingness than of reports of past actual behaviour. When 
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drivers contemplate their willingness to engage in an unsafe driving behaviour they 

would be influenced by their belief in completing the behaviour whilst maintaining 

the safety of themselves and those around them (Miller & Taubman-Ben-Ari, 2010). 

However, when it comes to the time to actually engage in the behaviour, their 

decision to engage in the behaviour may be less influenced by their beliefs than by 

other situational and motivational factors (Knee et al., 2001). 

 From the third pilot study, the goals and values items grouped into three 

reliable and conceptually distinct factors. The first factor was indicative of self-

oriented goals, the second represented socially-oriented goals, and the third 

corresponded to situation-oriented goals. As shown in Table 3.7, a non-significant 

relationship between willingness and socially-oriented goals was observed. In 

contrast, the other two goals and values sub-types had significant relationships with 

willingness. Also, socially-oriented goals had significant relationships with all self-

reported driving behaviour categories. This may reflect a tendency for individuals to 

overlook their social environment when determining their willingness to engage in 

unsafe driving behaviours, despite the fact that their actual engagement in those 

behaviours may be influenced. This is a notable finding that is further explored in the 

current research. 

Additionally, positioning behaviours had strong positive correlations with both 

self-oriented goals and situation-oriented goals. These results suggest that behaviours 

such as speeding, accelerating excessively, and changing lanes frequently, are 

engaged in for more personal reasons (e.g., for excitement/thrill), as well as being 

influenced by the situation (e.g., to get there quicker), as opposed to more socially-

oriented motivations. The largest correlation, however, was found between extreme 

behaviours and socially-oriented goals. This is evidence to suggest that engagement in 
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these behaviours (e.g., burnouts and racing other cars) may manifest primarily 

through social factors (e.g., to not look like a coward).  

3.5. Limitations of the Pilot Studies 

 A common limitation throughout the pilot studies can be seen in the sampling 

of participants and thus the results should be considered with this in mind. First, the 

pilot studies relied heavily on the convenience sampling of undergraduate psychology 

students. With this, it is difficult to generalise the findings beyond this sub-sample of 

the general public. Second, the samples were skewed towards females, with the 

samples used in the pilot studies consisting of 81%, 76%, 72%, and 73% females. 

With differences in respect to unsafe driving behaviour between males and females 

well known (Bina et al., 2006; Catchpole & Styles, 2005; Fergusson et al., 2003; 

McEvoy et al., 2006; Oltedal & Rundmo, 2006), this disproportionate gender ratio 

may have influenced the results. Finally, some analyses (e.g., the goals and values 

EFA) would have benefitted from a larger sample size. 

 In the main study to be reported in the remainder of this dissertation, these 

limitations of sampling were offset by strategies designed to limit their influence on 

the results. Wider sampling of participants was employed, with members of the 

general public (as opposed to undergraduate psychology students) specifically sought. 

Additionally, a larger number of participants were sampled, with a more even ratio of 

males and females also sought. Using this less biased sampling method, the reliability 

and validity of the measurement tools used in the current research (including those 

piloted in this chapter) were more adequately tested (see Chapters 5 and 6).  

3.6. Conclusion 

 A major objective of the current research was to identify predictors 

corresponding to Mischel and Shoda’s (1995) Cognitive-Affective Units (CAUs) 
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from within the domain of unsafe driving and to develop or refine measures of these 

predictors where necessary. This was partially achieved through an extensive 

literature review, focus groups, and quantitative pilot testing. From the results, the 

measures that were developed or refined in this process have shown evidence of being 

both reliable and valid. The reliability and validity of these measures is further 

explored in the main study (see Chapters 5 and 6), with the methods used in the study 

described in the next chapter. 
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4. METHOD 

This chapter describes the methods used in the main study of this program of 

research. To fulfill the research aims, a relatively large sample was studied over two 

measurement periods. This allowed for the assessment of validity and reliability of: 

(a) the variables selected to represent the five categories of CAUs within the CAPS 

model, and (b) the criterion variables. It also allowed for the identification of 

structural equation models of unsafe driving behaviour, utilising both cross-sectional 

and longitudinal data, separately for different categories of these behaviours, as well 

as models specific to age/gender and encodings sub-samples. Finally, it allowed for a 

discussion of the implications of the results, with a specific focus on the practical 

applications of the research findings to driver training and road safety intervention. 

4.1. Participants 

Participants were recruited through varied means. The majority of Time 1 

participants (n = 937) were sampled through various emailing lists in association with 

Griffith University. In conjunction with the Queensland Department of Transport and 

Main Roads, members of the general population (n =369) were sampled through 

written notifications placed at customer service centers located throughout 

Queensland. Members of the general population (n = 57) were also sampled through 

notifications on popular car brand and motoring Facebook web pages. Finally, 130 

first-year university students were sampled. Other participants (n = 22) reported 

learning about the study in other ways, such as spoken word. Reimbursements for 

time were offered for participation, including 4 x $100 (Time 1) and 5 x $50 shopping 

vouchers or an iPad (Time 2), in addition to first-year university students receiving 

course credit (Time 1 and 2). 

Overall, 1515 eligible participants were sampled at Time 1, consisting of 940  
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(62%) females, with ages ranging from 17 - 71 years (M = 31.31, SD = 13.84). At 

Time 2, 606 participants were sampled, of whom 383 (63.2%) were female. Ages for 

Time 2 also ranged from 17 – 71 years (M = 33.60, SD = 14.18). The overall retention 

rate was 40%. To ensure sampling adequacy, all participants were required to have 

current Australian or New Zealand citizenship or residency, hold a current Australian 

or New Zealand driver’s license, and have regular access to a motor vehicle they were 

licensed to drive. Additional demographic and driving information can be seen in 

Table 4.1. 

Results of an attrition analysis comparing the age of those who completed both 

phases of data collection (556) and those who did not (959) indicated weak, yet 

statistically significant, age differences between the two groups, t(1120) = 4.69, p < 

.001, d = .25. Participants who completed both phases (M = 33.52, SD = 14.13) were 

significantly older than those who did not complete both phases (M = 30.04, SD = 

13.52). Additionally, chi-square analyses revealed a weak, significant association 

between whether a participant completed both phases of data collection and gender, χ
2
 

= 4.28, p = .04, Cramer’s V = .05. A greater male to female ratio was found in those 

who did not complete both phases than those who did.  

4.2. Materials 

The research involved the collection of: (a) demographic and driving 

information, such as gender, age, citizenship, and vehicle and licence status, (b) 

predictor variables from each of the categories of CAUs proposed by Mischel and 

Shoda (1995), (c) the criterion variables of willingness to take driving risks and past 

participation in unsafe driving behaviours, and (d) individual difference variables, 

such as sensation-seeking. This follows the ideas posited by Eaton and colleagues 

(2009) who stressed that empirical investigation within the CAPS framework needs to 
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Table 4.1  

Demographics and Driving Characteristics of the Time 1 Sample (n = 1515). 

Variable Value Frequency % of Sample 

Vehicle Driven Car 1319 87.1 

 Utility 74 4.9 

 SUV 84 5.5 

 Motorcycle 22 1.4 

 Truck 10 0.7 

 Bus 6 0.4 

Place of Birth Australia 1152 76 

 Other 363 24 

English First Language Yes 1436 94.7 

 No 79 5.3 

Primary Caregiver Yes 411 27.1 

 No 1104 72.9 

Driver’s Licence Type Provisional 478 31.6 

 Open 1037 68.4 

 

incorporate measurement of three key categories of variables: (a) psychologically 

meaningful aspects of the situation, (b) characteristics of the individual and, (c) 

resultant behaviours. All variables, except for the individual difference variables, 

were assessed at both waves of data collection, using an online questionnaire.  

4.2.1. Encodings 

Through pilot testing using repertory grid techniques (Bannister, 1968; Burr, 

1999) based on Kelly’s (1955) personal construct theory, eleven driving-related 

constructs were elicited (see Chapter 3). For the main study, five scenarios were 

written to assess the importance of these constructs. In each scenario, the protagonist 

has made the decision to perform one of the following unsafe driving behaviours: 

speeding, tailgating, drink driving, texting or looking for numbers on the phone, and 
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driving whilst fatigued (A sample scenario is: “You are late for an important job 

interview. There are no chances to reschedule. There is a chance that, if you drive 

quickly enough, you may make it on time. You drive, on a busy motorway, at 

115km/hr when the posted speed limit is 100km/hr”). After each scenario, participants 

were presented with 22 items (words or phrases), one representing the positive pole 

and one representing the negative pole for each of the 11 constructs (e.g., Locus of 

risk - “Puts others at risk” and “More likely to cause harm to self”). Thus, in total, 110 

items (11 constructs x 2 poles x 5 scenarios) were presented. 

For each scenario, participants were instructed to select between 5 and 10 of 

the 22 items, choosing those that were most important to them in describing or 

summarising the unsafe driving behaviour depicted. Since the set of items for each 

scenario from which selections had to be made were identical, participants were told 

to take their time on the first scenario, and to read through the full list of items in 

order to know what the list included. Item orders were changed randomly (using a 

random number generator) between scenarios, although the order of scenarios did not 

change. Based on their choices, participants received a score of zero, one, or two for 

each construct in each scenario. Scores for each of the 11 constructs were summed 

across scenarios for a total score ranging from 0 to 10 for each construct. Higher 

scores indicate a greater use of that construct.  

4.2.2. Beliefs and expectancies 

4.2.2.1. Risk association. 

As discussed in Chapters 2 and 3, risk association was assessed by the 

interaction between prototype favourability and prototype similarity, following the 

procedure adopted in past research (e.g., Gibbons & Gerrard, 1995; Gibbons et al., 

1995). As in pilot testing (Chapter 3), the measure of prototype favourability asked 
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participants to think about the typical person who engages in each of three unsafe 

driving behaviours and indicate how much each of 12 provided adjectives (four of 

which were developed through pilot testing) describes that person. Participants were 

required to respond on a 5-point scale, ranging from 1 (Not at all) to 5 (Very much). 

After reverse coding the negative items, the mean of the 12 items was calculated so 

that higher scores represent greater prototype favourability. Prototype similarity was 

assessed by a single item (“How similar do you think you are to this typical person?”), 

with responses on the same 5-point scale. The scores for prototype favourability and 

similarity were multiplied to obtain a measure of risk association, ranging from 1-25, 

with higher scores indicating greater risk association. Risk association was assessed 

for three unsafe driving behaviours, with scores summed for a final, overall measure 

of risk association.  

4.2.2.2. Self-efficacy. 

Self-efficacy was assessed with a modified version of the Adelaide Driving 

Self-Efficacy Scale (ADSES; George et al., 2007). The scale asks participants to 

assess their own driving ability by indicating how confident they are in performing a 

range of unsafe driving behaviours whilst maintaining the safety of themselves and 

those around them. Pilot testing (see Chapter 3) revealed the modified scale to have 

high internal consistency (Cronbach’s alpha = .84), as well as construct validity. This 

is in line with previous research (George et al.). The modified version contained six 

items, all of which have a particular focus on unsafe driving behaviours (e.g., 

“Driving when you suspect you are over the .05 blood alcohol limit”, “Turning, 

merging, or changing lanes without indicating”). Participants were required to 

respond on a 7-point scale, ranging from 1 (Not at all confident) to 7 (Extremely  

confident), with higher scores indicating stronger self-efficacy beliefs. 
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4.2.2.3. Risk perception. 

To assess risk perception, participants were asked to indicate, for each of 16 

unsafe driving behaviours: (a) the likelihood that each behaviour would result in a 

vehicle crash, and (b) the severity of the subsequent, negative consequences (e.g., 

physical harm) of each behaviour. The 16 unsafe driving behaviours were sampled 

from each of the four factors identified in pilot testing (see Chapter 3). Sample items 

include “Eating, drinking, or smoking whist driving”, ”Exceeding a decreased speed 

limit (e.g., 40km/hr) in a road work zone by at least 15km/hr”, and “Racing or chasing 

another vehicle driven by a friend or someone you know”. Participants were required 

to respond on 5-point scales, ranging from 1 (Not at all/ minimal) to 5 (Very much/ 

substantial). In line with a traditional conception of risk perception, as a combination 

of perceived probability and perceived severity of negative consequences, and the 

practice most commonly used in past research (cf. Lund & Rundmo, 2009; Sjoberg et 

al., 2004; van Gelder et al., 2009), responses to corresponding likelihood and severity 

items were multiplied to obtain a measure of risk perception for each behaviour, 

where higher scores indicate higher perceived risk.  

4.2.3. Goals and values 

Adapted versions of the Risk Motivation Questionnaire (RMQ; Rohrmann, 

2004) and the Basic Needs Satisfaction in General Scale (BNSG-S; Gagne, 2003) 

were used to assess the goals and values CAU (see Chapter 3 for information on how 

these were adapted). Participants were asked to indicate how often in the past six 

months they had driven unsafely for a list of explicit reasons. The 27 items in the 

measure assess motivations from sensation and experience seeking (e.g., “For 

fun/amusement”), instrumental (e.g., “To get there quicker”), aggressive (e.g., “To 

intimidate other drivers”), and impression management (e.g., “To not look like a 
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coward”) goals, as well as needs of autonomy (e.g., “For the feeling of having control 

over something”), competence (e.g., “For a personal challenge”), and relatedness 

(e.g., “To maintain friendships”). Participants were required to respond on a 5-point 

scale, ranging from 1 (Never) to 5 (More than ten times), with higher scores indicating 

higher tendencies to be motivated by particular goals and values. As reported in 

Chapter 3, pilot testing suggested that the measure has a 3-factor structure, 

representing self-oriented, socially-oriented, and situation-oriented goals, 

respectively.  

4.2.4. Affects 

The Affects CAU was assessed through ratings of specific feelings in relation 

to a priori groups of unsafe driving behaviours. Participants were asked to think about 

five separate groups of unsafe driving behaviours, ranging from speeding to steering 

behaviours, “extreme”, substance-use, and distracted driving behaviours, and to 

indicate the degree to which participation in each group of behaviours would evoke 

each of six feelings (worry, anxiety, fear, anger, joy, and excitement) if they were to 

participate in them. The five groups were chosen on the basis of the categories of 

unsafe driving behaviours found in pilot testing (Chapter 3), with positioning 

behaviours split into speeding and steering in order to increase the number of items 

measuring each feeling. These specific, discrete emotions were chosen on the basis of 

previous research (e.g., Lerner & Keltner, 2000; Rivers et al., 2008; van Gelder et al., 

2009) describing their relevance as antecedents to risk-taking. Participants responded 

to each emotion on a 9-point scale, ranging from 1 (Not at all) to 9 (Very much) for 

each group of driving behaviours. Scores for each of the six emotions were 

aggregated across all behaviour categories, where higher scores indicate stronger  

evocation of the emotion. 
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4.2.5. Self-regulatory plans and competencies 

Self-regulation was assessed though amended instruments developed by Yeo 

and Fredricks (2011). These researchers constructed two 4-item scales to measure 

both the cognitive (Cognitive Regulation Scale; CRS) and affective (Affective 

Regulation Scale; ARS) aspects of self-regulation. The scales have been found to be 

internally consistent in multiple samples (Cronbach’s alpha: CRS = .84 to .89, ARS = 

.70 to .81; Yeo & Fredricks). The size and content of the scales were designed to be 

relevant to complex performance domains, of which driving is one, and suitable for 

use in repeated measures, longitudinal, research designs. The items were amended 

only to give a driving context. Item content remained the same. Participants were 

instructed to think about the thoughts and feelings they had experienced whilst driving 

in the past six months and to indicate their agreement with the set of eight items. 

Within the CRS, two items reflected self-monitoring (e.g., “I focus my attention on 

driving as best I can”) and two items reflected self-evaluation (e.g., “I think about 

reasons for changing (or improving) my driving performance”). Within the ARS, two 

items reflected antecedent-focused regulation (e.g., “I do not think about my emotions 

much at all when I drive”) and two items reflected response focused regulation (e.g., 

“When I drive, I usually maintain control over my emotions”). Participants responded 

on a 5-point scale, ranging from 1 (Not at all) to 5 (Completely). After reversing the 

negatively coded item, higher scores indicate greater cognitive or affective regulation. 

4.2.6. Individual difference variables 

4.2.6.1. Sensation-seeking. 

Sensation-seeking was assessed using the Brief Sensation-Seeking Scale  

(BSSS; Hoyle, Stephenson, Palmgreen, Lorch, & Donohew, 2002). This scale consists  

of 8 items, adapted from previous scales measuring sensation seeking (Zuckerman,  
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Eysenck, & Eysenck, 1978) and has been validated for adolescents and emerging 

adults (Hoyle et al.). Internal consistency has been reported as moderate to strong 

(Cronbach’s alpha ranging from .74 to .79; Hoyle et al.). Participants were asked to 

indicate how well the statements (e.g., “I prefer friends who are excitingly 

unpredictable”) describe themselves. Each of the four primary dimensions of 

sensation-seeking (experience seeking, boredom susceptibility, thrill and adventure 

seeking, and disinhibition) (Zuckerman et al.) are represented by two items, with 

responses indicated on a 5-point scale ranging from 1 (Strongly disagree) to 5 

(Strongly agree). Scores were averaged so that a high score reflects greater sensation-

seeking tendencies. 

4.2.6.2. Impulsiveness. 

Impulsiveness was measured using a short version of the Barratt 

Impulsiveness Scale Version 11 (BIS-11; Patton et al., 1995) developed by Spinella 

(2007). The BIS-11 is commonly used to assess impulsiveness in research on 

adolescents and emerging adults (Romer, 2010; Steinberg et al., 2008) as well as on 

unsafe driving behaviours (Constantinou et al., 2011; Dahlen, et al., 2005; Smith, 

Waterman, & Ward, 2006). This shortened scale consists of 15 items, five of which 

align with the three established factors of nonplanning, motor impulsivity, and 

attention impulsivity, and is both internally consistent (Cronbach’s alpha = .79) and 

valid (Spinella). Participants were asked to indicate how well the statements (e.g., “I 

act on the spur of the moment”) describe themselves. The scale has a 5-point response 

scale, ranging from 1 (Strongly disagree) to 5 (Strongly agree). After negatively 

worded items were reversed, scores were averaged so that a high score reflects greater 

impulsiveness. 

4.2.6.3. Driver anger. 
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Dispositional driver anger was assessed using a short-form of the Driving 

Anger Scale (DAS; Deffenbacher et al., 1994). This 14-item scale, which is both 

internally consistent (Cronbach’s alpha ranging between .80 and .92) and valid 

(Deffenbacher, 2000; Deffenbacher et al., 1994), asks participants to imagine that 

presented situations (e.g., “Someone backs right out in front of you without looking“) 

are actually happening to them and rate the amount of anger that would be provoked 

in each situation. Participants responded on a 5-point scale, ranging from 1 (None at 

all) to 5 (Very much). Responses were summed, with higher scores indicating greater 

disposition for driver anger. 

4.2.7. Criterion variables 

4.2.7.1. Willingness to take driving risks. 

In accordance with measures designed to assess behavioural willingness 

developed by Gibbons and Gerrard (1995), willingness was assessed through four 

hypothetical scenarios in which unsafe driving may occur (see Chapter 3 for 

descriptions). After reading each hypothetical scenario, participants indicated their 

willingness, in the given situation, to participate in each of six unsafe driving 

behaviours (thus there was a total of 24 items over four scenarios). Behaviours varied 

based on categories elicited in pilot testing (see Chapter 3). Participants responded on 

a 5-point scale, ranging from 1 (Not at all willing) to 5 (Extremely willing). All 24 

scores were summed so that higher scores indicated greater willingness to participate 

in unsafe driving behaviours. 

 4.2.7.2. Self-reported unsafe driving behaviours. 

Finally, participants were asked to indicate how many times they have 

engaged in unsafe driving behaviours in the last six months. As per the second pilot 

study (see Chapter 3), a total of 21 individual unsafe driving behaviours were 
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examined, with two of these items slightly re-worded (sample items were “Driven at 

least 15km/hr above the speed limit”, “Driven whilst extremely tired or exhausted”, 

“Failed to completely stop at a stop sign”). Participants were required to answer on an 

11-point scale ranging from 1 (None) to 11 (100+ times; i.e. at least 4 times a week) 

in accordance with past research (Bradley & Wildman, 2002; Teese & Bradley, 

2008), with higher scores indicating greater frequency of participation in these 

behaviours. As described in Chapter 3, pilot testing revealed that the items reflect a 

four-factor structure (“positioning”, ”distracted”, “substance-use”, and “extreme” 

driving behaviours) with moderate to high internal reliability (Cronbach’s alpha 

ranging from .62 to .84). 

4.3. Procedure 

The research utilised a longitudinal design, with data collected at two points in 

time, six months apart. All data collected were obtained through online, self-report, 

survey methods. Research shows that online methods are a suitable alternative to 

paper-and-pencil methods, returning equivalent findings, response rates, and 

demographic characteristics of samples (Chuah, Drasgow, & Roberts, 2006; Riva, 

Teruzzi, & Anolli, 2003). Adolescents and emerging adults participating in studies 

using online methods have also been found to report higher rates of commonly used 

substances than is found in studies using paper-and-pencil methods (Wang et al., 

2005). 

Longitudinal designs are a staple of research on unsafe driving (e.g., Begg & 

Langley, 2000; Gulliver & Begg, 2007; Hatakka, Keskinen, Katila, & Laapotti, 1997; 

Horwood & Fergusson, 2000; Karlsson, Halidin, Leifmen, Bergmen, Romelsjo, 

2003). Patil and colleagues (2006) explain that longitudinal designs provide a 

procedure to assess and examine the “temporal sequencing” of processes from 
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personality characteristics, through to attitudes, driving behaviour, and vehicle 

crashes. Hatakka and colleagues (1997) argued that self-report measures are enhanced 

through a longitudinal design, the combination of which provides a valuable means to 

predict several aspects of driver behaviour simultaneously, including both a driver’s 

violations and MVCs. The current research sought to take advantage of the benefits of 

a longitudinal research design through the use of prospective SEM models that 

describe patterns of change. Despite the advantages of longitudinal designs over 

cross-sectional designs, longitudinal designs have potential disadvantages in terms of 

biases resulting from participant attrition and repeated testing (Menard, 2002; Rutter, 

1988). In the current research, these potential problems were reduced by conducting 

invariance testing of latent variable measurement models so as to confirm the stable 

measurement of variables over time. This allowed the current research to make sure 

that the measurement of variables did not change from one data collection period to 

the next (despite participant attrition and repeated testing), such that inferences made 

from prospective SEM models were not clouded by these extraneous variables. 

The duration of the interval between data collection periods was chosen to 

balance several, potentially competing, considerations. Specifically, this interval was 

chosen to: (a) ensure the likelihood of recall of information in response to 

retrospective questions, (b) minimise participant attrition, (c) be of sufficient duration 

to ensure Time 2 responses were not reactive to Time 1 responses, and (d) provide 

adequate opportunity for the Time 1 predictors to produce change in the criterion. To 

ensure participant retention, conducting the longitudinal research within one academic 

year was essential especially when sampling university students. Research suggests 

that approximately 30% of vehicle crashes are forgotten within 12 months (Maycock, 

Lester, & Lockwood, 1996). Chapman and Underwood (2000) found near-crashes to 
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be forgotten even quicker. Despite this, much published research uses relatively long 

recall periods (e.g., one year: Lucidi et al., 2010; Patil et al., 2006). In response, a six-

month interval was chosen to balance the need to limit recall errors whilst ensuring 

adequate variability. Additionally, six-month intervals have been successfully used in 

past research concerned with the recall of behaviour (Jill et al., 1987; Kellard & 

Fishman, 2013; O’Connell, 2003; Simons-Morton, Cheon, Guo, & Albert, 2013). 

All aspects of the current research were approved and conducted in 

accordance with Griffith University research guidelines and the National Statement on 

Ethical Research Involving Humans (Reference: PSY/A1/11/HREC). Participation 

was both voluntary and confidential, with participants made aware of any possible 

risks associated with the research prior to participation A copy of the information 

sheet provided to participants is provided in Appendix B. Individuals were notified of 

the research and asked to follow a link to the hosting website 

(www.surveymonkey.com) to complete the anonymous online questionnaire. 

Participants were then instructed to read an informed consent form, consisting of 

information about the study, the researchers, as well as risks, confidentiality and 

informed consent, and then to continue through to the questionnaire. Participation 

took approximately 35 minutes. Upon completion, participants provided their contact 

details (including their email address) on a link separate from their questionnaire 

answers so that they could receive reimbursements as well as be invited to participate 

in the Time 2 questionnaire.  

After a six-month interval, participants who successfully completed the Time 

1 questionnaire were contacted via email and asked to participate in the second phase 

of the research. They were reminded about the research, informed of additional 

reimbursements, and directed to follow a link to the questionnaire on the hosting 

http://www.surveymonkey.com/
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website. Two weekly follow-up reminders were sent to those who had not yet 

participated a second time. Data collection was open for 12 weeks to ensure a large 

response rate and adequate time to enforce a six-month interval for all participants. 

Time 2 participation took approximately 30 minutes. Upon completion, participants 

again provided their contact details on a link separate to their questionnaire answers 

so that they could receive reimbursements. 

Additional attrition analyses were performed. Differences between those who 

completed Time 1 only (n = 774) and those that completed both Time 1 and Time 2 (n 

= 556) were evident on criterion variables and other variables of interest (see Table 

4.2). Differences between the groups were seen for variables of positioning, distracted 

and extreme driving behaviours; willingness; risk association; positive and negative 

affect; self-oriented, socially-oriented, and situation-oriented goals; as well as 

cognitive regulation, sensation-seeking, impulsiveness, and driver anger. In all cases, 

except for negative affect and cognitive regulation, higher scores were observed for 

those who completed Time 1 only. Although most are small, these differences have 

implications for the interpretation of the results from the current research. These 

differences are discussed in Chapter 11. 

4.4. Data Analysis 

 The Statistical Package for the Social Sciences (SPSS) version 19 and its 

associated Analysis of Moment Structures (AMOS) module version 19 were used to 

conduct both descriptive and inferential statistics on the sample data. The process of 

data analysis had two main aims: (a) to provide descriptive statistics and validity and 

reliability estimates for the measures (Chapters 5 and 6), and (b) to identify structural 

equation, and/or logistic regression, models for each category of unsafe driving 

behaviour using both Time 1 and Time 2 data (Chapters 7 to 10). The main goal of the  
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Table 4.2 

Group Differences Between Participants who Completed Time 1 Only (n =774) and 

those that Completed both Time 1 and Time 2 (n = 556) on Criterion Variables and 

Other Variables of Interest. 

Variable Mean (SD) 

Time 1 only 

Mean (SD) 

Time 1 and 2 

t-value df Cohen’s 

d 

Positioning    

  behaviour 

28.87  
(14.92) 

25.74  
(12.71) 

4.11*** 1285 0.23 

Distracted  

  behaviour 

26.66  

(13.24) 

23.95  

(12.56) 

3.75*** 1328 0.21 

Substance-Use  

  behaviour 

1.37  

(0.93) 

1.30  

(0.82) 

1.40 1265 0.08 

Extreme  

  behaviour 

5.91  

(3.51) 

5.12  

(2.46) 

4.82*** 1328 0.26 

Willingness 58.98  

(17.67) 

55.45  

(16.02) 

3.80*** 1252 0.21 

Negative affect 87.59  

(28.78) 

91.73  

(26.61) 

2.67** 1328 0.15 

Positive affect 1.80  

(0.45) 

1.72  

(0.40) 

3.26** 1259 0.18 

Risk perception 12.49  

(4.34) 

12.77  

(4.29) 

1.20 1328 0.07 

Risk association 9.06  

(5.64) 

8.33  

(5.22) 

2.45* 1239 0.14 

Self-efficacy 17.43  
(7.44) 

16.71  
(7.12) 

1.78 1328 0.10 

Self-oriented  

  goals 

18.55  
(8.25) 

17.52  
(8.04) 

2.27* 1328 0.12 

Socially- 

  oriented goals 

7.67  
(1.99) 

7.38 
(1.43) 

3.13** 1328 0.17 

Situation- 

  oriented goals 

8.32  
(3.15) 

7.83  
(3.02) 

2.81** 1328 0.15 

Affective  

  regulation 

13.72  
(3.45) 

13.82  
(3.10) 

0.58 1258 0.03 

Cognitive  

  regulation 

14.73  
(2.92) 

15.38  
(2.69) 

4.12*** 1328 0.23 

Sensation- 

  seeking 

2.70  
(0.80) 

2.61  
(0.79) 

2.15* 1328 0.12 

Impulsiveness 2.53  
(0.56) 

2.36  
(0.53) 

5.58*** 1328 0.31 

Driver anger 41.33  
(10.47) 

38.28  
(10.16) 

5.29*** 1328 0.29 

*p < .05. **p < .01. *** p < .001. 
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descriptive statistics section was to assess the measurement model of each of the 

latent variables for both validity and reliability, and to ensure they did not vary over 

time (or over other important variables). The descriptive statistics section (Chapter 5) 

concludes with a summary of each variable that was used in the main analyses, at both 

a univariate and bivariate level, for the samples achieved at both Time 1 and Time 2. 

Since the measurement of the encodings CAU was novel to this research, a chapter is 

dedicated to the construction and evaluation of that measure (Chapter 6). For each 

category of unsafe driving behaviour, analyses of Time 1 data focused on an 

exploratory effort to develop a latent variable model of the data using all participants. 

Then, using both Time 1 and Time 2 data, the final models were evaluated using the 

full sample as well as subsets of participants (e.g., age/gender sub-samples). 

Discussions focus specifically on the structural components of the models.  

Due to the online nature of the data collection and the sample size that was 

achieved, listwise deletion of missing data was chosen over traditional imputation 

methods. Specifically, a respondent’s data were not saved for a particular variable 

unless all items representing that variable were completed and the respondent had 

proceeded to the next variable (or finished the questionnaire). Thus partial completion 

of variables did not exist, reducing the capabilities of imputation methods. The final 

sample size was deemed sufficient (10 cases per estimated parameter: Schreiber, 

Nora, Stage, Barlow, & King, 2006) to account for the loss of cases as a result of 

listwise deletion. A summary of rate of sources and extent of missing data can be seen 

in Table 4.3.  

Structural equation modelling (SEM) was utilised as the main means of 

analysis in the current research. Varying from congeneric CFAs to full latent variable 

analysis, procedures in line with current thinking (Byrne, 2009; Kline, 2005) were 
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followed when performing these statistical techniques. Many decisions had to be 

made throughout the analysis of data, thus the following section focuses on SEM 

procedures, techniques, and assumptions. Although other techniques were used, such 

as correlations, t-tests, cluster analysis, and logistic regression, the assumptions for 

these tests were either considered to be straight-forward and well known (in the case 

of correlations and t-tests) and thus not discussed here, or straight-forward but less 

known (in the case of cluster analysis and binary logistic regression) and discussed 

before reporting the results of those analyses. Where independent-groups t-tests were 

performed on skewed data, the results were confirmed with Mann-Whitney U tests  

that remained unreported unless differences were identified. 

 Outlier analyses were undertaken prior to all major SEM analyses. 

Specifically, outlier analysis was focused on the identification of multivariate outliers 

via the measurement of Mahalanobis distance. Cases with points substantially greater 

than the rest of the sample, those that Byrne (2009) describes as standing 

“distinctively apart” from all other scores, were deemed to have greater leverage and 

were excluded from further analyses. In the assessment of normality, the evaluation of 

kurtosis was given priority due to its importance in the estimation of variance and 

covariances (DeCarlo, 1997) and thus its potential influence on SEM analyses. 

Univariate indices of normality (e.g., standardised kurtosis index: β2) were considered 

extreme if their values were equal to or greater than seven (West, Finch, & Curran, 

1995). Multivariate normality was evaluated using Mardia’s (1970) test. In this case, a 

critical ratio of greater than five was deemed indicative that the data were 

nonnormally distributed (Bentler, 2005). In the event of problematic, nonnormal 

distributions, bootstrapping techniques were used as a solution. SEM parameter 

estimates (including their associated standard errors) were calculated using bias- 
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Table 4.3 

Summary of Missing Data in the Current Research. 

Notes Missing 

Data 

Number of 

Participants 

Total participants sampled (Time 1).  1578 

Participants ineligible due to inclusion criteria 

(e.g., Access to vehicle). 

 

63 

 

Participants who did not complete Time 1 

questionnaire to the end. 

 

185 

 

Final sample size (Time 1).  1330 

Participants who completed Time 1 

questionnaire but did not attempt the Time 2 

questionnaire.  

 

 

724 

 

Total participants sampled (Time 2).  606 

Participants who attempted the Time 2 

questionnaire but did not complete it to the end.  

 

50 

 

Final sample size (Time 2).  556 

 

corrected methods. In addition, a Bollen-Stine bootstrap (Bollen & Stine, 1992) was 

used in place of the traditional chi-square test. The number of bootstrap replicates was 

2000, based on Nevitt and Hancock’s (2001) recommendation. 

When analyses were conducted on subsets of the participants (e.g., age/gender 

sub-samples) and the data remained nonnormally distributed, methods of data 

reduction were employed. In line with the procedures outlined in Holmes-Smith and 

Rowe (1994), and used in previous research (Dorman, 2003; Williams & Soutar, 

2009; Liem, Ginns, Martin, Stone & Herrett, 2012), composite variables for each 

latent variable were created using single-factor, congeneric measurement models and 

their respective factor score weights. This was in response to the large number of 

latent variables in the analyses, and thus even larger number of potential observed 
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indicators, which resulted in the number of parameters to be estimated being far larger 

than could have been effectively estimated from the sample size that was achieved for 

each subset. The use of factor score weights allowed for differences in the degree to 

which each observable indicator contributed to the composite variable. Therefore, a 

manageable number of (weighted) composite variables (one per latent construct, 

rather than multiple item responses per construct) were used in the SEM analyses, 

loaded onto by the latent variables. Regression loadings and variances of error terms 

were subsequently fixed (calculated from “maximised” reliability; see Holmes-Smith 

& Rowe) and thus the only parameters estimated resided in the structural part of the 

model.  

Both Bollen and Long (1993) and Crowley and Fan (1997) suggest diversity in 

global fit indices when assessing model fit. In accordance, indices of absolute fit, 

relative fit, and indices of fit with penalties for lack of parsimony were examined to 

assess overall model fit. The chosen fit indices included the traditional chi-square test, 

which should be statistically non-significant. However, the limitations of the chi-

square test are well known, especially when the sample size is large (Joreskog & 

Sorbom, 1993). Thus, findings of well-fitting models, with large sample sizes, based 

on this test are now viewed as unrealistic (Byrne, 2009). In addition, the Root Mean 

Square Error of Approximation (RMSEA), which should have a value < .08 (Browne 

& Cudeck, 1993), the Comparitive Fit Index (CFI), which should be at least > .90 

(Bentler, 1992) but ideally > .95 (Hu & Bentler, 1999), and the Standardised Root 

Mean Square Residual (SRMR), which should ideally be < .05 (Hu & Bentler, 1995) 

but at least < .08 (Hu & Bentler, 1998), were used to assess overall model fit. The  

choice of each of these indices is in line with current thinking (see Byrne, 2009;  

Kline, 2005).  
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The shortcomings of stringent thresholds for indices of model fit have been 

identified in the literature (Hooper, Coughlan, & Mullen, 2008; Kenny & McCoach, 

2003; Marsh, Hau, & Wen, 2004). Most measures of model fit are influenced by 

factors other than model fit. In particular, they are less likely to indicate satisfactory 

model fit when large sample sizes are used and when a large number of parameters 

are being estimated (Byrne, 2009; Kline, 2005). In response to this, when determining 

model fit for models involving subsets of the participants (e.g., a particular age/gender 

grouping), in which a composite score, rather than observed items, indicated each 

latent variable (thus decreased sample sizes and fewer estimated parameters), the 

more stringent thresholds indicated above were used to inform decisions about model 

fit. However, when determining model fit for the full sample SEM models (many 

more parameters to be estimated), leniency was applied and lower standards were 

used to inform decisions about model fit. 

For all multi-item measures, factor structures were evaluated to ensure that 

they were behaving in a way that was consistent with previous research or theory. 

Exploratory methods were also used for all novel measures. In addition, factorial 

invariance was assessed in order to ensure that the measurement models did not differ 

between Time 1 and Time 2. For the criterion variable of self-reported unsafe driving 

behaviours, homogeneity in the measurement model across age/gender sub-samples 

(i.e., females and males ≤ 25 years, females and males > 25 years) was also assessed. 

This was in response to the planned multi-group analyses based on age/gender groups. 

When assessing a cross-group variance in the measurement model, error covariances 

were not assessed as this was deemed excessively stringent (Byrne, 2009). 

 Once model fit was deemed satisfactory (with all factor loadings significantly  
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greater than zero) and factorial invariance was found, the model was deemed to have 

both convergent and construct validity. To assess reliability, Hancock and Mueller’s 

(2001) coefficient H was used. This measure was used to: (a) provide an estimate of 

“maximised” reliability as reflected by multiple observed variables, and (b) afford a 

means by which weighted composite variables (created using factor score weights) 

could be loaded onto by a latent variable such that the parameters of the factor loading 

and error variance would be fixed, rather than estimated by the SEM procedure. 

Cronbach’s alpha for each composite scale was also calculated for comparison with 

previous research. 

Given the exploratory focus of the current research, an invariance-testing 

strategy was applied as a cross-validation process to address problems associated with 

post hoc model fitting (Byrne, 2009). Essentially, the process involved randomly 

splitting the data into two approximately equal parts that were not statistically 

different on any variable of interest. The hypothesised CAPS model was fitted to the 

first of these groups, the calibration sample, and post hoc modifications made to 

improve model fit with an eye on parsimony. Invariance-testing procedures were then 

conducted to ensure the model found in the calibration sample did not vary, in either 

the measurement or structural components of the model, from the second of these 

groups, the validation sample. By showing invariance between the calibration and 

validation samples, model modifications could be said to be less sample-specific 

because the final model could be replicated and validated in a sample separate from 

that in which it was derived.  

To compare nested models, chi-square differences were examined to evaluate 

significant changes in model fit. However from a practical perspective, the chi-square 

difference test represents an excessively stringent test of invariance, especially when 
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testing complex measurement models and particularly in light of the fact that SEM 

models are, at best, approximations of reality (Byrne, 2009; Cudeck & Browne, 1983; 

MacCallum, Roznowski, & Necrowitz, 1992). The chi-square tests in the current 

research were evaluated at an alpha level of p = .05 when ensuring factorial 

invariance over time for specific latent variables and at an alpha level of p = .01 when 

assessing invariance of full SEM models (i.e., invariance between calibration and 

validation samples). This resulted in a test of invariance that is equally stringent 

across different purposes, yet not excessively so when taking into account the 

complex models being tested. Additionally, CFI difference tests were used as an 

invariance-testing strategy. In this case, a cut-off difference value of  < .01 indicates 

invariance (Byrne, 2009; Cheung & Rensvold, 2002). 

To compare models that were not nested, Akaike’s (1987) Information 

Criterion (AIC) and its consistent version (CAIC) were compared, with smaller values 

indicating greater parsimony and better model fit (Hooper et al., 2008; Hu & Bentler, 

1995). However, there is no widely accepted means of comparing the size of 

corresponding parameter estimates in non-nested models. Any such comparisons are 

especially likely to be unreliable if the model differs in terms of the set of variables 

predicting the criterion. With the aim of the current research to identify the 

“processing dispositions” specific to subsets of the data (e.g., age/gender sub-

samples) with strict consideration for model parsimony, especially in relation to 

variables no longer predicting either criterion (discussed below), the likelihood of 

finding non-nested models between these groups was high. As such, when comparing 

parameters (e.g., regression weights and covariances) and effects (e.g., indirect and 

total effects) between these models, tentative inferences about whether these estimates 

differed significantly were made only if: (a) in model A the parameter was significant 
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and in model B it was not, or (b) if their 95% confidence intervals were not 

overlapping. 

In order to assess possible avenues for model re-specification, more focused 

tests of model fit were pursued. Standardised residual covariances, which should be 

between -2.58 and 2.58 (Joreskog & Sorbom, 1993), and modification indices, which 

should be > 4 (Byrne, 2009), were examined. However, considerations of theoretical 

importance and model parsimony were paramount in any decisions about the re-

specification of any model. Decisions to parcel items (summing or averaging of two 

or more items; Little, Cunningham, Shahar, & Widaman, 2002) were also made to 

improve model parsimony, given the number of parameters to be estimated and more 

modest sample sizes when assessing sub-samples. 

Specifically, the model modification procedures adopted were as follows. In 

full SEM models, all non-significant regression weights and covariances were 

excluded from the model first. Subsequent examination of modification indices then 

allowed for decisions to be made about the inclusion and exclusion of variables from 

the model. With parsimony paramount, variables were excluded from the model when 

theoretically meaningful paths (either directly or indirectly) from a variable to either 

criterion variable were no longer significant or suggested by modification indices. 

When exploring residuals and modification indices, only those of regression weights 

and covariances were investigated. Within the SEM models, individual difference 

variables were deemed to be temporally first, and were thus treated as exogenous. All 

other predictor variables were treated as temporally second, willingness as temporally 

third, and self-reported behaviour as temporally fourth. Therefore, only error 

variances of variables at the same temporal position were considered able to be 

covaried. Covariances between error variances of variables at different temporal 
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positions were interpreted as regression weights from the variable considered 

temporally first to the variable considered temporally second. Also advocating 

parsimony, variables found to have negative variances, so-called “Heywood cases”, 

were excluded from the model (Byrne, 2009). Adoption of this practice is supported 

by research indicating that there are many ways in which negative error variance may 

occur and that no satisfactory way of handling the offending estimates truly exists 

(Dillon, Kumar, & Mulani, 1987; Kolenikov & Bollen, 2012). 
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5. DESCRIPTIVE ANALYSES AND FINDINGS 

 Before inclusion in the main analyses, latent variables were examined to 

ensure that their measurement: (a) was both valid and reliable, and (b) did not vary 

over time (or over other important variables). Variables were not examined if their 

measurement had not been altered from previous research that had found it to be both 

valid and reliable (sensation seeking; impulsiveness; driver anger) or where the final 

measurement of the variable was not latent (willingness; risk association). This 

chapter describes the tests of measurement reliability, validity, and invariance that 

were performed. To conclude this chapter, all variables are described at both a 

univariate and bivariate level for the samples achieved at both Time 1 and Time 2.  

 The method by which latent variables were examined was six-fold. First, a 

confirmatory factor analysis (CFA) was conducted on the items representing the latent 

variable factors. For risk perception, which was not evaluated in pilot testing and had 

no previous research or theory to base expectations for factors, an exploratory factor 

analysis (EFA) was conducted on Time 1 data before a CFA was performed on Time 

2 data. Therefore, invariance testing was not performed for risk perception. Second, if 

model fit was not satisfactory, standardised residuals and modification indices were 

explored for avenues to improve model fit while keeping an eye for model parsimony. 

Third, once a satisfactory model fit was obtained, factorial invariance in the 

measurement model was assessed over time. This involved assessing the configural 

model, where both Time 1 and Time 2 data are imposed on the model and all 

parameters are free to vary (no constraints present), for good, time-invariant model fit. 

Next the measurement model, where the Time 1 and Time 2 measurement weights 

(factor loadings) are constrained to equality, was assessed for invariance over time. In 

this case, a small (non-significant) chi-square difference score (Δχ
2
) suggests time  
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invariance in the measurement model.  

Fourth, in the case of self-reported unsafe driving behaviour, further analyses 

assessed homogeneity in the measurement model across age/gender sub-samples (i.e., 

females and males [≤ 25 years], females and males [> 25 years]). This was in 

response to the planned multi-group analyses based on age/gender sub-samples and 

began with the assessment of fit for the model in each age/gender sub-sample with 

Time 1 data and then proceeded to the assessment of factorial invariance in the 

measurement model between these groups. This thorough procedure was performed 

for the main criterion variable only and deemed too stringent to be performed on all 

variables in the current research. Fifth, once the CFA and invariance testing was 

complete, and after any modifications to the items loading onto the factors had been 

made (e.g., through parcelling), each latent factor was assessed for reliability at both 

Time 1 and Time 2 using Hancock and Mueller’s (2001) coefficient H. Additionally, 

model fit was assessed separately for each latent variable to assess convergent and 

construct validity. Sixth, all 11 latent, predictor variables were included in a single 

CFA model, after being evaluated and modified separately, for a more conservative 

assessment of convergent and discriminant validity. 

5.1. Beliefs and Expectancies 

5.1.1. Self-efficacy 

A CFA was conducted on the six self-efficacy items using Time 1 data (n = 

1330). Model fit was assessed for the one-factor model elicited in the pilot analyses 

(see Chapter 3). The assessment of normality and outliers can be seen in Table 5.1 

and indices of model fit can be seen in Table 5.2. Initial model fit was deemed 

adequate. However, exploration of standardised residuals and modification indices 

suggested that the addition of a covariance path between the error variances of two  
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Table 5.1 

The Assessment and Resolution of Normality and Outliers. 

Variable Number of items 

departing from 

univariate 

normality 

Madia’s 

critical 

ratio 

Outliers
a
 Bollen-Stine 

bootstrap 

performed? 

Self-efficacy 0 23.71*** 0 Yes 

Risk  

  perception 

0 29.95*** 3 (cases 

excluded
b
) 

Yes 

Goals and  

  values 

16 (standardised 

kurtosis index: β2 

ranging from -

1.06 to 53.13) 

835.81*** 16 (cases 

excluded
b
) 

Yes 

Affects 0 70.50*** 2 (cases 

excluded
b
) 

Yes 

Self- 

  regulation 

0 30.99*** 1 (case 

excluded
b
) 

Yes 

Behaviour 7 (β2 ranging from 

-1.07 to 85.34) 

245.95*** 10 (cases 

excluded
b
) 

Yes 

Note. 
a
determined by Mahalanobis distance scores. 

b
from descriptive analyses. 

***p < .001. 

items (“Turning, merging, or changing lanes without indicating” and “Failing to  

completely stop at a stop sign”) would result in substantially improved model fit. 

Theoretically, these two items share an overlapping content area, that does not involve 

the measurement of self-efficacy, since they were both chosen to represent positioning 

behaviours in the self-efficacy measure. The covariance was included in the model, 

resulting in satisfactory final model fit.  

To ensure factorial invariance over time, the measurement model was assessed  
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Table 5.2 

Model Fit Statistics for Latent Predictor Variables. 

Variable Model
a
 χ

2
 (df) CFI RMSEA  

(90% CIs) 

SRMR Bollen-

Stine  

p-value 

Self-efficacy Initial 99.71*** (9) .96 .09 (.072, .103) .03 < .001 

 Final 52.77*** (8) .98 .06 (.049, .082) .03 < .001 

 Configural 65.28*** (16) .98 .05 (.04, .066) .02 < .001 

Risk 

perception 

Initial 333.37*** (74) .93 .08 (.071, .088) .05 < .001 

 Final 232.03*** (51) .95 .08 (.068, .085) .04 < .001 

 Positioning 60.45*** (9) .96 .10 (.074, .131) .04 - 

 Distracted 2.54 (2) 1.00 .02 (.00, .087) .01 - 

Goals and 

values 

Initial 3407.42*** 

(321) 

.84 .09 (.083, .088) .08 < .001 

 Final 711.62*** (73) .94 .08 (.076, .087) .07 < .001 

 Configural 819.31*** (146) .93 .06 (.061, .069) .07 < .001 

 Self 235.01*** (9) .96 .14 (.123, .151) .03 - 

 Socially 30.24*** (2) .99 .10 (.074, .142) .02 - 

 Situation 0.01 (1) 1.00 .00 (.00, .00) .001 - 

Affects Initial/final 26.38*** (4) .99 .06 (.043, .089) .01 < .001 

 Configural 21.63*** (8) .99 .04 (.02, .06) .01 < .05 

Self-

regulation 

Initial 178.87*** (19) .95 .08 (.069, .09) .05 < .001 

 Final 103.44*** (18) .98 .06 (.049, .071) .04 < .001 

 Configural 129.39*** (36) .97 .05 (.04, .057) .04 < .001 

 Cognitive 9.34*** (2) .99 .05 (.022, .089) .02 - 

 Affective 1.28 (1) 1.00 .02 (.00, .076) .01 - 

Note. 
a
Initial = model of T1 data, all observed indicators (and no error variances) 

included, Final = model of T1 data after all modifications, Configural = final model 

using both T1 and T2 data, with no constraints present. 

***p < .001. 
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simultaneously using both Time 1 and Time 2 data (n = 556). The configural model, 

with no constraints present, revealed good, time-invariant fit for the one-factor model. 

Next, the measurement model, where the Time 1 and Time 2 measurement weights 

(factor loadings) are constrained to equality, was assessed for invariance over time. 

No significant change was found, Δχ
2 

= 2.16, Δdf = 5, p > .10, suggesting time 

invariance in the measurement model. The latent variable of self-efficacy was found 

to be reliable as reflected by its multiple observed variables at Time 1, H = .81, and 

Time 2, H = .84. With all factor loadings significantly different from zero (p < .001) 

and fit indices suggesting good model fit, the model was deemed to have satisfactory 

convergent and construct validity. 

5.1.2. Risk perception 

The Time 1 (n = 1330) risk perception data were examined to ensure the 

appropriateness of an EFA. All 16 items correlated at least .3 with at least one other 

item, suggesting reasonable factorability. Also, sampling adequacy was deemed 

appropriate, KMO = .92, and Bartlett’s test of sphericity was significant, 
2 

(120) = 

9107.27, p < .001. Two items (“Driving on unsafe roads [e.g., when flooded; when 

cluttered with debris]” and “Over-taking another vehicle when not supposed to or 

with little visibility [e.g., on a double line, before a hill or crest]”) were discarded due 

to low communalities. The communalities of the remaining 14 items were above .3. 

Principal axis factoring extraction revealed three clear factors. Initial eigenvalues 

indicated that the factors explained 44%, 9%, and 7% of the variance respectively. 

Oblique (direct oblimin.) rotation of the factor loading matrix suggested all items had 

primary loadings over .4. These results can be seen in Table 5.3. From the groupings 

of items with primary loadings on each factor, it was determined that each factor 

corresponded to a specific type of self-reported unsafe driving behaviour (see Chapter  
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3). The three factors were deemed to represent risk perceptions pertaining to  

positioning, substance-use, and distracted behaviours, respectively.  

A CFA was conducted on the 14 risk perception items using Time 2 data (n = 

556). Model fit was assessed for the three-factor model elicited previously. The 

assessment of normality and outliers can be seen in Table 5.1. Indices of model fit are 

provided in Table 5.2. Initial model fit was deemed marginal. Exploration of 

standardised residuals and modification indices suggested that adding covariance 

paths between the error variances of two item-pairs (“Driving through a traffic light 

when it is about to turn red or could turn red as you pass through” and “Failing to 

completely stop at a stop sign”; ““Tail-gated” or deliberately followed another vehicle 

at an unsafe distance” and “Turned, merged, or changed lanes without indicating”) 

would result in substantially improved model fit. Theoretically, the first pair of items 

share an overlapping content area of obedience to road traffic signals and the second 

pair share an overlapping content area of interaction with other drivers. In lieu of 

including the covariances in the model and with a focus on model parsimony, 

parcelling of these items was conducted. Parcelling was favoured in this case due to 

the substantially larger number of items predicting Factor 1 in comparison to the other 

factors (Little et al., 2002). This resulted in satisfactory final model fit.  

The three latent variables of positioning, substance-use, and distracted 

behaviour risk perception were found to be reliable as reflected by their multiple 

observed variables at Time 1, H = .83, H = .83, and H = .89, and Time 2, H = .85, H = 

.86, and H = .90, respectively. All factor loadings were significantly different from 

zero (p < .001) and model fit was deemed satisfactory when assessed separately for 

positioning and distracted behaviour risk perception (see Table 5.2). Model fit could 

not be determined for substance-use behaviour risk perception due to the (2-item)  
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Table 5.3 

Loadings for Factors Elicited from Exploratory Factor Analysis of the Time 1 Risk 

Perception Items. 

Items Factor 

1 

Factor 

2 

Factor 

3 

Accelerated from a stationary position at an excessive 

rate (e.g. from a red light). 

 

.72 

 

-.11 

 

-.06 

Exceeded a decreased speed limit (e.g., 40km/hr) in a 

road work zone by at least 15km/hr. 

 

.70 

 

-.01 

 

.02 

Driven at least 15km/hr above the speed limit. .65 .16 .11 

Raced or chased another vehicle driven by a friend or 

someone you know. 

 

.47 

 

.23 

 

.03 

Driving through a traffic light when it is about to turn 

red or could turn red as you pass through. 

 

.47 

 

-.04 

 

-.22 

Turned, merged, or changed lanes without indicating. .44 .03 -.29 

Failing to completely stop at a stop sign. .44 -.01 -.24 

“Tail-gated” or deliberately followed another vehicle 

at an unsafe distance. 

 

.42 

 

.10 

 

-.26 

Driven under the influence of cannabis or any other 

psychoactive drug (e.g., ecstasy). 

 

-.03 

 

.78 

 

-.08 

Driven when you suspected you were over the .05 

blood alcohol limit. 

 

.11 

 

.73 

 

-.05 

Called or answered a hand-held phone whilst driving. .03 .05 .83 

Texted or looked for numbers on your phone or 

searched for songs on your MP3 player whilst 

driving. 

-.04 .13 .80 

Ate, drank, or smoked whilst driving. .21 -.05 .55 

Driven whilst extremely tired or exhausted. .06 .33 .45 

 

model being unidentified. From these indicators, most factors were deemed to display  

convergent and construct validity. In comparison to a one-factor solution (with  
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covariances between all factors constrained to one), the three-factor solution was 

found to have significantly better model fit, Δχ
2 

= 506.53, Δdf = 3, p < .001. From 

this, the factors within the three-factor solution were deemed to show discriminant 

validity. 

5.2. Goals and Values 

 A CFA was conducted on the 27 goals and values items using Time 1 data (n 

= 1330). Model fit was assessed for the three-factor model elicited in the pilot 

analyses (see Chapter 3). The assessment of normality and outliers can be seen in 

Table 5.1 with indices of model fit in Table 5.2. Initial model fit was deemed 

unsatisfactory. Exploration of standardised residuals and modification indices 

revealed the most prominent avenues to improve model fit to be loadings from the 

latent factor of socially-oriented goals to the item “To feel competent”, from the latent 

factor of situation-oriented goals to the item “Because everyone else was doing it”, 

and from the latent factor of self-oriented goals to the item “To share experiences with 

others”. For the sake of model parsimony and pure measures of the constructs, 

variances, and covariances, the removal of the items was favoured over the addition 

of the cross-loadings. This resulted in better model fit, χ
2
 (249) = 2568.62, p < .001; 

CFI = .87; RMSEA = .08 (90% CI = .081, .087); SRMR = .07, with the Bollen-Stine 

p-value remaining significant (p < .001).  

Further exploration of standardised residuals and modification indices 

suggested that the addition of covariance paths between the error variances of three 

item-pairs (“To increase friendships with other people” and “To maintain friendships 

with other people”; “For a personal challenge” and “For a sense of accomplishment”; 

“To seek revenge on another driver” and “To intimidate other drivers”) would result 

in substantially improved model fit. Theoretically these three item-pairs share 
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overlapping content areas since they represent items assessing friendship, 

achievement, and aggressiveness, respectively. In lieu of including all the covariance 

paths in the model and with a strong focus on model parsimony, parcelling of the first 

two item-pairs (as well as others with similar overlapping content areas) was 

conducted. Specifically, within the self-oriented goals factor, the six items measuring 

sensation-seeking goals were parcelled into three items, with the three items 

measuring autonomy goals and the three items measuring competence goals parcelled 

into a single item each. Also, within the socially-oriented goals factor, the six items 

measuring relatedness goals were parcelled into three items. This was in response to: 

(a) strong correlations among these items, (b) the much larger number of items 

predicting these factors (especially the self-oriented goals factor) in comparison to the 

situation-oriented goals factor, and (c) the need to improve the stability of 

measurement of these factors, particularly when assessing subsets of the data (Little et 

al., 2002). This resulted in satisfactory final model fit (see Table 5.2).  

To ensure factorial invariance over time, the measurement model was assessed 

simultaneously using both Time 1 and Time 2 data (n = 556). The configural model 

revealed satisfactory, time-invariant fit for the three-factor model. Next the 

measurement model was assessed for invariance over time. No significant change was 

found following constraining the loadings to equality over time, Δχ
2 

= 16.43, Δdf = 

11, p > .10, suggesting invariance in the measurement model. The three latent 

variables of self-oriented, socially-oriented, and situation-oriented goals were found 

to be reliable at Time 1, with H = .94, H = .88, and H = .84, and Time 2, with H = .94, 

H = .90, and H = .87, respectively. All factor loadings were significantly different 

from zero (p < .001) and model fit was deemed satisfactory when assessed separately 

for self-oriented, socially-oriented, and situation-oriented goals. From these 



Predicting Unsafe Driving Behaviour 117 

indicators, the factors were deemed to display convergent and construct validity. In 

comparison to a one-factor solution (with covariances between all factors constrained 

to one), the three-factor solution was found to have significantly better model fit, Δχ
2 

= 2228.33, Δdf = 3, p < .001. From this, the factors within the three-factor solution 

were deemed to show discriminant validity. 

5.3. Affects 

A CFA was conducted, using Time 1 data (n = 1330), on six composite scores 

representing the evocation of each of six feelings (worry, anxiety, fear, anger, joy, and 

excitement) across the performance of five separate groups of unsafe driving 

behaviours. Model fit was assessed for a hypothesised two-factor model, with one 

factor representing positive affect (joy, excitement) and one representing negative 

affect (worry, anxiety, fear, anger). Model fit could not be calculated as the error 

variance for the “anger” variable was negative, a “Heywood case”. This variable was 

discarded from future analyses. Assessment of normality of the remaining variables 

revealed two variables (“joy” and “excitement”) that appeared to depart from 

univariate normality (β2  = 9.09 and 7.14, respectively). Mardia’s (1970) estimate also 

revealed severe positive kurtosis and multivariate nonnormality (critical ratio = 

115.54, p < .001). In response, logarithmic transformations of the positive affect 

variables were conducted. The final assessment of normality and outliers can be seen 

in Table 5.1, with indices of model fit in Table 5.2.  

Initial model fit for the two-factor model was deemed satisfactory, thus no 

further modifications were made. To ensure factorial invariance over time, the 

measurement model was assessed simultaneously using both Time 1 and Time 2 data 

(n = 556). The configural model revealed good, time-invariant fit for the two-factor 

model. Next the measurement model was assessed for invariance over time. No 
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significant change was found, Δχ
2 

= 3.36, Δdf = 3, p > .10, suggesting invariance in 

the measurement model. 

The two latent variables of positive and negative affect were both found to be 

reliable at Time 1, with H = .96 and H = .97, and Time 2, with H = .95 and H = .97, 

respectively. All factor loadings were significantly different from zero (p < .001) and 

model fit was deemed satisfactory when assessed separately for negative affect, χ
2
 (0) 

= 0.00, p = undefined (the model had 0 df). Model fit could not be determined for 

positive affect due to the model being unidentified. From these indicators, negative 

affect was deemed to display convergent and construct validity. In comparison to a 

one-factor solution, the two-factor solution was found to have significantly better 

model fit, Δχ
2 

= 413.17, Δdf = 1, p < .001. From this, the factors within the two-factor 

solution were deemed to show discriminant validity. 

5.4. Self-Regulatory Plans and Competencies  

A CFA was conducted, using Time 1 data (n = 1330), on eight self-regulation 

items. Model fit was assessed for the two-factor model posited by previous research 

(Yeo & Fredricks, 2011), with one factor representing cognitive regulation and one 

factor representing affective regulation. The assessment of normality and outliers can 

be seen in Table 5.1 and indices of model fit are presented in Table 5.2. Initial model 

fit for the two-factor model was deemed satisfactory. However, exploration of 

standardised residuals and modification indices suggested a covariance between the 

error variances of two items (“I do not think about my emotions much at all when I 

drive” and “When I drive, I try to keep my feelings from interfering too much”) 

would result in substantially improved model fit. Theoretically these two items share 

an overlapping content area since they were both chosen to represent antecedent-

focussed affective regulation in the self-regulation measure. The covariance was  
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included in the model, resulting in better, final model fit. 

To ensure factorial invariance over time, the measurement model was assessed 

simultaneously using both Time 1 and Time 2 data (n = 556). The configural model 

revealed good, time-invariant fit for the two-factor model. Next the measurement 

model was assessed for invariance over time. No significant change was found, Δχ
2 

= 

8.07, Δdf = 6, p > .10, suggesting invariance in the measurement model. The two 

latent variables of cognitive and affective regulation were found to be reliable at Time 

1, with H = .93 and H = .88, and Time 2, with H = .98 and H = .95, respectively. All 

factor loadings were significantly different from zero (p < .001) and model fit was 

deemed satisfactory when assessed separately for cognitive and affective regulation. 

From these indicators, the factors were deemed to display convergent and construct 

validity. In comparison to a one-factor solution, the two-factor solution was found to 

have significantly better model fit, Δχ
2 

=312.08, Δdf = 1, p < .001. The factors within 

the two-factor solution were thus show to display discriminant validity. 

5.5. Overall Confirmatory Factor Analysis 

All 11 latent, predictor variables were also included in a single model for a 

more conservative assessment of convergent and discriminant validity. Using 

maximum likelihood estimation, model fit was deemed satisfactory, χ
2
 (887) = 

3865.25, p < .001; CFI = .91; RMSEA = .05 (90% CI = .049, .052); SRMR = .05.  

Convergent validity was also found, with significant factor loadings (p < .001) and 

appropriate composite reliabilities (> .7). Discriminant validity was assessed by 

comparing the square root of the Average Variance Extracted (√AVE) of each 

variable and the absolute value of the correlations with other variables, to ensure the 

√AVE was larger (Fornell & Larcker, 1981). All but two of the variables satisfied this 

criterion. The single exception was for two risk perception factors (positioning and 
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distracted), which had a strong correlation (r = .79) that marginally exceeded their 

√AVE. These results can be seen in Table 5.4. However, in comparison to a one-

factor solution (with the covariance between all the factors constrained to one) and a 

10-factor solution (with the covariance between the positioning and distracted risk 

perception factors constrained to one), the 11-factor solution was found to have 

significantly better model fit, Δχ
2 

=19041.86, Δdf = 55, p < .001 and Δχ
2 

=722.48, Δdf 

= 1, p < .001, respectively.  

5.6. Self-Reported Unsafe Driving Behaviours 

A CFA was conducted on the 21 unsafe driving behaviour items using Time 1 

data (n = 1330). Model fit was assessed for the four-factor model elicited in the pilot 

analyses (see Chapter 3). The assessment of normality and outliers can be seen in 

Table 5.1, with indices of model fit in Table 5.5. Initial model fit was deemed 

unsatisfactory. Exploration of standardised residuals and modification indices 

revealed the most prominent avenue to improve model fit to be a loading from the 

latent factor of extreme behaviours to the item “Over-taken another vehicle when not 

supposed to or with little visibility (e.g., on a double line, before a hill or crest)”. For 

the sake of model parsimony and pure measures of the constructs, variances, and 

covariances, the removal of the item was favoured over the addition of the cross-

loading. This resulted in better model fit, χ
2
 (164) = 938.43, p < .001; CFI = .90; 

RMSEA = .06 (90% CI = .056, .064); SRMR = .05, with the Bollen-Stine p-value 

significant (p < .001).  

Three covariances between error variances were also included in the model. 

Further modifications were deemed inappropriate in order to safeguard the 

distinctiveness of the sub-scales and the parsimony of the overall model. The first was 

between the error variances of items deemed to have an overlapping content area of  
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Table 5.4 

Correlations among Latent Predictor Variables, with Estimates of Composite Reliabilities (CR) and Square-Rooted Average Variance Extracted 

(√AVE). 

Variable CR 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 

1. Self-efficacy .81 .64 - - - - - - - - - - 

2. Positioning RP .82 -.45*** .66 - - - - - - - - - 

3. Substance-use RP .81 -.35*** .61*** .82 - - - - - - - - 

4. Distracted RP .85 -.46*** .79*** .60*** .77 - - - - - - - 

5. Self goals .93 .47*** -.23*** -.19*** -.18*** .83 - - - - - - 

6. Situation goals .72 .55*** -.35*** -.15*** -.28*** .49*** .64 - - - - - 

7. Social goals .80 .24*** -.12*** -.15*** -.12*** .54*** .29*** .71 - - - - 

8. Positive affect .93 .33*** -.13*** -.18*** -.14*** .47*** .28*** .37*** .94 - - - 

9. Negative affect .97 -.51*** .57*** .46*** .50*** -.29*** -.37*** -.13*** -.21*** .96 - - 

10. Affective SR .75 -.01 .06 .11** .05 -.11** -.24*** -.08* -.08* .09** .78 - 

11. Cognitive SR .71 -.09* .17** .15** .17** -.11** -.32*** -.17** -.16** .24*** .45*** .76 

Note. √AVE presented in bold. SR stands for Self-Regulation and RP stands for Risk Perception. 

*p < .05. **p < .01. ***p < .001.
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Table 5.5 

Model Fit Statistics for Latent Unsafe Driving Behaviour Variables. 

Model χ
2
 (df) CFI RMSEA  

(90% CIs) 

SRMR Bollen-

Stine  

p-value 

4-factor Initial 1237.95*** 

(183) 

.87 .07 (.063, .07) .06 < .001 

 Final 765.17*** 

(161) 

.92 .05 (.05, .057) .05 < .001 

 Configural 

(time) 

1037.65*** 

(322) 

.89 .04 (.042, .048) .05 < .001 

 Females  

(≤ 25) 

389.54*** 

(161) 

.92 .06 (.049, .063) .05 < .01 

 Males  

(≤ 25) 

287.62*** 

(161) 

.92 .06 (.047, .069) .05 < .05 

 Females 

(>25) 

380.96*** 

(161) 

.88 .06 (.052, .068) .06 .16 

3-factor Initial/final 410.55*** 

(86) 

.95 .05 (.048, .059) .04 < .001 

 Configural 

(time) 

530.27*** 

(172) 

.93 .04 (.039, .048) .05 < .001 

 Females  

(≤ 25) 

214.08*** 

(86) 

.94 .06 (.047, .067) .05 < .001 

 Males  

(≤ 25) 

136.43*** 

(86) 

.96 .05 (.034, .066) .05 .06 

 Females 

(>25) 

224.06*** 

(86) 

.91 .06 (.055, .076) .06 < .001 

 Males  

(>25) 

214.63*** 

(86) 

.88 .08 (.064, .089) .07 < .01 

 Configural 

(age/gender 

groups) 

789.30*** 

(344) 

.93 .03 (.028, .034) .05 < .001 

 Distracted 51.38*** 

(8) 

.98 .06 (.048, .081) .02 - 

 Positioning 82.88*** 

(19) 

.98 .05 (.04, .062) .03 - 

***p < .001. 

racing or chasing others (“Raced or chased another vehicle driven by a friend or 

someone you know” and “Raced or chased another vehicle driven by someone you do 

not know”). The second was between the error variances of items deemed to have an 

overlapping content area of internal subjective state (“Driven whilst extremely tired or 

exhausted” and “Driven when extremely emotionally aroused [e.g., angry]”). The 
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third was between error variances of items deemed to have an overlapping content 

area of speeding (“Driven at least 15km/hr above the speed limit” and “Exceeded a 

decreased speed limit (e.g. 40km/hr) in a road work zone by at least 15km/hr”). Each 

of these additions resulted in improved model fit, with the final fit indices deemed 

satisfactory.  

To ensure factorial invariance over time, the measurement model was assessed 

simultaneously using both Time 1 and Time 2 data (n = 556). The configural model 

revealed adequate, time-invariant fit for the four-factor model. Next the measurement 

model was assessed for invariance over time. Model fit was found to be significantly 

worse in comparison to the configural model, Δχ
2 

= 34.07, Δdf = 16, p < .01, 

suggesting variance among the factor loadings over time. Further exploration revealed 

invariance in the measurement model following equality constraints to the factor 

loadings for the latent factors of positioning, distracted and substance-use behaviours, 

Δχ
2 

= 16.87, Δdf = 13, p > .10, but not for the extreme behaviours factor.  

With self-reported unsafe driving behaviours employed as the major criterion 

variable in the main analyses, which include multi-group analyses based on 

age/gender sub-samples, further analyses assessed homogeneity in the measurement 

model across age/gender sub-samples. To begin, fit for the four-factor model was 

assessed for each age/gender sub-sample using Time 1 data (n = 461, 233, 380, 256, 

respectively). Model fit for males and females (≤ 25 years) was satisfactory, model fit 

for females (> 25 years) was borderline (some, but not all, measures indicating 

unsatisfactory fit), and model fit for males (> 25 years) could not be calculated as the 

error variance for the item “Driven when you were, or suspected you were, over the 

.05 blood alcohol” was negative, that is, a “Heywood case”. With this item acting as 

one of two indicators of substance-use behaviours, model respecification was deemed  
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the most appropriate course of action. 

The lack of invariance of the measurement model when constraining factor 

loadings associated with the extreme behaviours factor was cause for concern. Also 

when assessing the model for females (> 25 years), the variance of the latent factor of 

extreme behaviours was not significantly different from zero (p = .95). For these 

reasons, the items reflecting extreme behaviours were excluded from the analyses. 

However, it was deemed necessary that these behaviours be retained but analysed 

separately to predict group membership (engagement versus no engagement) in 

supplementary analyses (see Chapter 10). Also, in response to the “Heywood case” 

when assessing males (> 25 years), the two items that represent the latent factor for 

substance-use behaviours were parcelled into a single manifest variable for all future 

analyses to make the model more stable and parsimonious as well as to avoid any 

future problems associated with model identification. Assuming temporal invariance, 

the parcelling of the substance-use variable was accomplished whilst taking into 

account the factor score weights of each of the two indicator variables at Time 1.  

The fit of the final, three-factor model at Time 1 (n = 1320) was satisfactory. 

Inspection of comparative measures of fit revealed vast improvements (original, 4-

factor model: AIC = 863.17, CAIC = 1166.26; new, 3-factor model: AIC = 478.55, 

CAIC = 688.85). With the new model deemed superior to all previous models, and no 

further modifications required, the three-factor model was assessed using both Time 1 

and Time 2 data simultaneously (n = 556). The configural model revealed good, time-

invariant fit. Next, the measurement model was assessed for invariance over time. No 

significant change was found, Δχ
2 

= 9.01, Δdf = 12, p > .10, suggesting invariance in 

the measurement model.  

Model fit for the three-factor model was assessed for each age/gender sub- 
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sample with Time 1 data. Model fit for females (≤ 25 years), males (≤ 25 years), and 

females (> 25 years) was satisfactory, and model fit for males (> 25 years) was 

borderline. Inspection of comparative measures of fit revealed vast improvements for 

the three-factor model, in comparison to the original 4-factor model, for each 

age/gender sub-sample except for males (> 25 years) who had no comparison. 

To ensure factorial invariance between age/gender sub-samples, the 

measurement model was assessed using the Time 1 data from each sub-sample 

simultaneously. The configural model revealed satisfactory fit. Next, the 

measurement model was assessed for invariance. Model fit was found to be 

significantly worse with the measurement weights (factor loadings) constrained, Δχ
2 

= 

56.95, Δdf = 36, p < .05. Further exploration revealed invariance in the measurement 

model for the constraints to all factor loadings except for the item “Failed to 

completely stop at a stop sign”, Δχ
2 

= 43.54, Δdf = 33, p > .10. Comparison of the 

loadings for the “stop sign” item in each age/gender sub-sample revealed the variance 

was due to differences in the magnitude of the weights (weights ranging between .70 

to 1.09). With the loadings both positive and statistically significant (p < .001) in each 

sub-sample, the variance was not deemed evidence enough to discard this item from 

the main analyses. 

The two latent variables of distracted and positioning behaviours were both 

found to be reliable at Time 1, Hancock and Mueller’s (2001) coefficient H = .83 and 

H = .82, and Time 2, H = .83 and H = .84, respectively. All item loadings for these 

two factors were significantly different from zero (p < .001) and model fit was 

deemed satisfactory when assessed separately for distracted and positioning 

behaviours. From these indicators, these two factors were deemed to display 

convergent and construct validity. The factors of substance-use and extreme 
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behaviours were not assessed for model fit due to no longer being a latent variable 

and no longer being included in the latent variable analyses, respectively. In 

comparison to a one-factor solution (with covariances between all factors constrained 

to one), the three-factor solution was found to have significantly better model fit, Δχ
2 

= 631.07, Δdf = 3, p < .001, thereby demonstrating discriminant validity.  

5.7. Conclusion 

Overall, final measures of each latent variable were deemed to have 

satisfactory model fit, with all factor loadings significantly greater than zero. Factorial 

invariance over time was found for the measurement model for each variable 

examined (with the exception of “extreme” driving behaviours factor). All variables 

were deemed to be both valid and reliable. After all evaluations and modifications 

(e.g., item parcelling), composite scores for each latent variable were created. 

Descriptive statistics for these, and the other variables not examined in this chapter 

(sensation-seeking, impulsiveness, driver anger, willingness, risk association), at both 

Time 1 and Time 2, can be seen in Table 5.6. Cronbach’s alpha values for each 

variable suggested that their measurement was internally consistent and reliable, with 

the lowest values observed for the variables of substance use behaviour, extreme 

driving behaviour, and risk association (ranging from .60 to .64). 

As can be observed in Table 5.6, two driving behaviour variables (substance-

use and extreme) were found to have severe skewness, resulting in substantial floor 

effects and suggesting that there was insufficient variability in the items representing 

these factors. To enable prediction of these behaviours, they were dichotomised (any 

engagement versus no engagement) with supplementary logistic regression analyses 

used to predict group membership (see Chapters 9 and 10). 

Correlations between these composite variables are given in Table 5.7 (Time 1  



Predicting Unsafe Driving Behaviour 127 

only). As can be seen, the correlations between all variables range, in absolute 

magnitude, from r = .01 to r = .71. Thus the variance shared between two variables 

never exceeded around 51%. Correlations between Time 1 composite predictor 

variables and Time 2 composite criterion variables are provided in Table 5.8. In 

addition, inter-correlations between Time 2 criterion variables as well as test-retest 

reliability coefficients, for each variable measured at both data collection periods, can 

be seen in Table 5.8. Notably, the test-retest reliability coefficients were lowest for 

extreme driving behaviour, socially-oriented goals, as well as cognitive and affective 

self-regulation, suggesting less precision in the measurement of these variables. These 

results are further discussed in Chapter 11. 

The substantial non-normality, specifically concerning univariate and 

multivariate kurtosis, was clear throughout the examination of the measurements of 

each variable. As indicated in Chapter 4, to deal with non-normality, outlier analyses 

were undertaken previous to all major analyses as well as bootstrapping and data 

reduction techniques used in the estimation of model parameters. The next chapter is 

dedicated to the analyses undertaken to obtain a valid measure of the encodings CAU. 
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Table 5.6 

Univariate Descriptive Statistics for Composite Variables, at both Time 1 (T1) and Time 2 (T2). 

Variable No. of 

items 

Possible 

range 

Observed range Mean SD Std. Skewness Std. Kurtosis Cronbach 

Reliability 

   T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 

Positioning 

behaviour 

8 8-88 8-87 8-82 27.57 25.04 14.13 13.02 12.81 9.32 3.17 4.68 .82 .82 

Distracted 

behaviour 

6 6-66 6-66 6-66 25.53 23.61 13.02 12.20 8.01 7.50 -2.89 1.17 .81 .81 

Substance-use 

behaviour 

2 1-11 1-8.42 1-7.81 1.34 1.30 0.89 0.80 54.77 38.26 120.6 94.44 .64 .63 

Extreme 

behaviour 

4 4-44 4-31 4-24 5.58 4.93 3.14 2.32 50.56 35.76 112.6 80.84 .64 .64 

Willingness 24 24-120 24-112 24-106 57.51 56.75 17.09 16.95 4.06 3.52 -3.51 -1.79 .92 .93 

Negative affect 3 15-135 15-135 15-135 89.31 90.69 27.96 27.09 -5.54 -3.28 -3.04 -2.04 .96 .97 

Positive affect 2 1.4-3.3 1.4-3.3 1.4-3.3 1.77 1.76 0.43 0.40 16.57 10.67 3.50 2.11 .93 .94 

Risk 

association 

3 3-75 3-42.8 3-40.7 8.76 8.42 5.48 4.62 30.60 21.44 40.52 37.05 .64 .60 

Self-efficacy 6 6-42 6-42 6-42 17.13 17.27 7.32 7.23 8.21 4.66 -1.20 -.76 .81 .83 
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Variable No. of 

items 

Possible 

range 

Observed range Mean SD Std. Skewness Std. Kurtosis Reliability 

   T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 

Self-oriented 

goals 

6 6-30 6-30 6-27.3 8.63 8.22 3.90 3.53 31.63 22.40 34.62 30.21 .91 .91 

Socially-

oriented goals 

4 4-20 4-13 4-14 4.31 4.27 1.01 1.03 64.21 53.15 154.9 171.6 .78 .86 

Situation-

oriented goals 

4 4-20 4-20 4-20 8.12 7.76 3.10 2.93 11.96 8.73 4.55 4.06 .73 .73 

Affective 

regulation 

4 4-20 4-20 4-20 13.76 13.91 3.31 3.31 -4.73 -3.45 -.41 .14 .72 .74 

Cognitive 

regulation 

4 4-20 4-20 7-20 14.99 15.06 2.84 2.81 -5.60 -4.25 -.78 -1.06 .73 .76 

Positioning 

risk perception 

6 6-150 6-150 6-150 63.27 61.64 26.66 27.12 11.85 8.33 3.85 3.25 .82 .84 

Distracted risk 

perception 

4 4-100 4-100 4-100 47.37 48.34 22.03 22.54 7.33 4.61 -3.40 -2.12 .84 .86 

Substance-use 

risk perception 

2 2-50 2-50 2-50 36.41 35.96 12.96 13.06 -8.34 -4.90 -5.83 -4.12 .80 .84 

Sensation 

seeking 

8 1-5 1-5 - 2.66 - .79 - .43 - -3.22 - .79 - 

Impulsiveness 15 1-5 1-5 - 2.46 - .55 - -.22 - -.70 - .82 - 

Driver anger 14 14-70 14-70 - 40.06 - 10.45 - 1.36 - -1.48 - .90 - 

Note. For ease of interpretation, Time 2 results are depicted in a darker shade. 
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Table 5.7 

Correlations Among Time 1 Composite Variables (N = 1330). 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1. Positioning 

behaviour 

1 .65 

*** 

.29 

*** 

.46 

*** 

-.37 

*** 

.27 

*** 

.65 

*** 

.47 

*** 

.50 

*** 

.48 

*** 

.25 

*** 

.71 

*** 

-.15 

*** 

-.24 

*** 

-.30 

*** 

-.25 

*** 

-.16 

*** 

.35 

*** 

.32 

*** 

.37 

*** 

2. Distracted 

behaviour 

- 1 .26 

*** 

.36 

*** 

-.26 

*** 

.16 

*** 

.63 

*** 

.27 

*** 

.42 

*** 

.32 

*** 

.18 

*** 

.55 

*** 

-.18 

*** 

-.29 

*** 

-.16 

*** 

-.26 

*** 

-.12 

*** 

.33 

*** 

.28 

*** 

.35 

*** 

3. Substance-use 

behaviour 

- - 1 .32 

*** 

-.21 

*** 

.19 

*** 

.27 

*** 

.32 

*** 

.26 

*** 

.24 

*** 

.22 

*** 

.24 

*** 

-.08 

** 

-.11 

*** 

-.10 

*** 

-.13 

*** 

-.31 

*** 

.22 

*** 

.19 

*** 

.14 

*** 

4. Extreme 

behaviour 

- - - 1 -.20 

*** 

.35 

*** 

.29 

*** 

.35 

*** 

.32 

*** 

.49 

*** 

.43 

*** 

.34 

*** 

-.08 

** 

-.09 

** 

-.13 

*** 

-.13 

*** 

-.15 

*** 

.27 

*** 

.21 

*** 

.19 

*** 

5. Negative affect - - - - 1 -.20 

*** 

-.37 

*** 

-.32 

*** 

-.45 

*** 

-.28 

*** 

-.12 

*** 

-.34 

*** 

.08 

** 

.20 

*** 

.51 

*** 

.47 

*** 

.41 

*** 

-.27 

*** 

-.21 

*** 

-.09 

** 

6. Positive affect - - - - - 1 .21 

*** 

.36 

*** 

.27 

*** 

.44 

*** 

.33 

*** 

.27 

*** 

-.06 

* 

-.13 

*** 

-.12 

*** 

-.11 

*** 

-.16 

*** 

.25 

*** 

.21 

*** 

.22 

*** 

7. Willingness - - - - - - 1 .36 

*** 

.53 

*** 

.39 

*** 

.22 

*** 

.59 

*** 

-.16 

*** 

-.26 

*** 

-.33 

*** 

-.30 

*** 

-.18 

*** 

.36 

*** 

.31 

*** 

.40 

*** 

8. Risk association - - - - - - - 1 .37 

*** 

.43 

*** 

.33 

*** 

.49 

*** 

-.14 

*** 

-.15 

*** 

-.25 

*** 

-.20 

*** 

-.26 

*** 

.26 

*** 

.28 

*** 

.25 

*** 

9. Self-efficacy - - - - - - - - 1 .39 

*** 

.19 

*** 

.44 

*** 

-.02 -.10 

*** 

-.37 

*** 

-.38 

*** 

-.28 

*** 

.35 

*** 

.20 

*** 

.24 

*** 

10. Self-oriented 

goals 

- - - - - - - - - 1 .47 

*** 

.50 

*** 

-.14 

*** 

-.11 

*** 

-.22 

*** 

-.17 

*** 

-.17 

*** 

.36 

*** 

.24 

*** 

.25 

*** 

11. Socially-

oriented goals 

- - - - - - - - - - 1 .31 

*** 

-.09 

*** 

-.15 

*** 

-.12 

*** 

-.10 

*** 

-.12 

*** 

.18 

*** 

.17 

*** 

.17 

*** 

12. Situation-

oriented goals 

- - - - - - - - - - - 1 -.19 

*** 

-.26 

*** 

-.29 

*** 

-.23 

*** 

-.15 

*** 

.30 

*** 

.27 

*** 

.42 

*** 

13. Affective 

regulation 

- - - - - - - - - - - - 1 .34 

*** 

.07 

** 

.07 

** 

.08 

** 

-.04 -.21 

*** 

-.23 

*** 

14. Cognitive 

regulation 

- - - - - - - - - - - - - 1 .12 

*** 

.15 

*** 

.10 

*** 

-.10 

*** 

-.27 

*** 

-.19 

*** 

15. Positioning RP - - - - - - - - - - - - - - 1 .67 

*** 

.50 

*** 

-.21 

*** 

-.16 

*** 

-.08 

** 

16. Distracted RP - - - - - - - - - - - - - - - 1 .53 

*** 

-.24 

*** 

-.17 

*** 

-.10 

*** 
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Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

17. Substance-use 

RP 

- - - - - - - - - - - - - - - - 1 -.20 

*** 

-.16 

*** 

-.01 

18. Sensation 

seeking 

- - - - - - - - - - - - - - - - - 1 .48*

** 

.20 

*** 

19. Impulsiveness - - - - - - - - - - - - - - - - - - 1 .29 

*** 

20. Driver anger - - - - - - - - - - - - - - - - - - - 1 

Note. For ease of interpretation, shadings represent strength of relationship with stronger relationships depicted in darker shades. 

RP stands for Risk Perception. 

*p < .05. **p < .01. ***p < .001. 
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Table 5.8 

Test-retest Reliability Coefficients, Correlations between Time 1 Predictors and Time 2 

Criterion Variables, and Inter-correlations between Time 2 Criteria. 

Time 1 Variables Test-retest 

Reliability 

Time 2 Criterion 

Willingness Positioning Distracted Substance-Use Extreme 

Risk association .64*** .34*** .47*** .24*** .28*** .24*** 

Self-efficacy .73*** .47*** .42*** .36*** .30*** .22*** 

Positioning RP .62*** -.33*** -.27*** -.19*** -.11** -.12** 

Distracted RP .62*** -.30*** -.24*** -.29*** -.14** -.11* 

Substance-Use RP .60*** -.18*** -.14** -.10* -.25*** -.11** 

Positive affect .59*** .29*** .32*** .26*** .26*** .32*** 

Negative affect .64*** -.36*** -.37*** -.27*** -.21*** -.20*** 

Self-oriented goals .66*** .32*** .40*** .22*** .19*** .35*** 

Socially-oriented goals .44*** .19*** .20*** .16*** .18*** .35*** 

Situation-oriented goals .67*** .50*** .57*** .43*** .23*** .20*** 

Cognitive SR .47*** -.24*** -.20*** -.28*** -.07 -.12** 

Affective SR .34*** -.16*** -.14** -.12** -.07 -.08 

Sensation-seeking - .34*** .31*** .34*** .22*** .28*** 

Impulsiveness - .24*** .25*** .27*** .18*** .17*** 

Driver Anger - .34*** .31*** .30*** .16*** .17*** 

Willingness .74*** - .47*** .51*** .28*** .24*** 

Time 2 Positioning .71*** - - .63*** .36*** .44*** 

Time 2 Distracted .74*** - - - .30*** .36*** 

Time 2 Substance-use .59*** - - - - .42*** 

Time 2 Extreme .42*** - - - - - 

Note. SR stands for Self-Regulation and RP stands for Risk Perception.  

Inter-correlations between Time 2 criteria are in bold and italics. 

For ease of interpretation, shadings represent strength of relationship with stronger 

relationships depicted in darker shades. 

*p < .05. **p < .01. ***p < .001.
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6. ENCODINGS 

As discussed in both Chapter 2 and Chapter 3, Kelly’s (1955) personal construct 

theory (PCT) was chosen to represent the CAU category of encodings. This theory provides a 

well-established framework through which to understand the role of stable cognitive 

representations (“encodings”) in judgement and decision-making (Rosenberg & Sedlak, 

1972). However, this has very rarely been employed in an unsafe driving context (Roysamb, 

1997). The current research aimed to develop and use new and theoretically innovative 

methods for the elicitation and assessment of the categories or constructs that are specific to 

unsafe driving. The present chapter describes the sequence of decisions taken to evaluate, and 

progressively exclude, constructs from further analyses and the alternative methods used to 

assess and summarise the constructs. 

Initial support for an approach to driving safety based on PCT, and the methods used 

within it, was shown earlier in this dissertation (see Chapter 3: Pilot study 1). The 11 

constructs elicited in the first pilot study were used in the remainder of the current research as 

part of a new method to measure the ways in which drivers perceive and categorise unsafe 

driving behaviour (see Chapter 4 for a description of these methods). The aim of the current 

chapter is to categorise individuals based on the constructs they use in making sense of 

driving scenarios, and then to identify any differences between these groups of individuals in 

terms of their self-reported driving behaviour.  

The potential value of this line of research is two-fold. First, identifying differences in 

self-reported behaviour between groups of individuals who construe (objectively) identical 

driving scenarios similarly to each other, but differently from other groups, adds weight to 

theoretical assertions that individual differences, which exist at the (unobservable) cognitive 

level, can translate into distinctive patterns of observable behaviours (Kelly, 1955; 1970; 

Mischel & Shoda, 1995). Second, identifying potentially reckless drivers on the basis of the  
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constructs they use serves as a unique, previously overlooked, avenue through which to 

pursue road safety goals.  

6.1. Principal Components Analysis (PCA) 

Through pilot testing described in Chapter 3, and summarised in Chapter 4, 11 

constructs, with total scores ranging from 0 to 10, were obtained. Higher scores indicate 

greater use of that construct. The Time 1 data (n = 1330) were examined to ensure the 

appropriateness of an exploratory factor analysis. Not all items correlated at least .3 with at 

least one other item, suggesting that reasonable factorability was absent. Also, sampling 

adequacy was mediocre (Dziuban & Shirkey, 1974), KMO = .67, although Bartlett’s test of 

sphericity was significant, 
2 

(36) = 807.13, p < .001. All communalities were above .3. 

Without an assumption of an underlying causal model, principal components analysis was 

used to evaluate the relationships between the items as well as to determine whether 

meaningful, underlying factors exist. 

The PCA revealed four factors. Initial eigenvalues indicated that the factors explained 

19%, 12%, 10%, and 10% of the variance, respectively. The four-factor solution, which 

explained 51% of the variance, was examined using a varimax rotation of the factor loading 

matrix. All items in the analysis had primary loadings over .4. The constructs of social 

influence and severity had loadings above .3 on more than one factor. These results can be 

seen in Table 6.1. As shown, the PCA did not provide clear, theoretically meaningful factors. 

A second analysis using an oblique rotation did not improve the clarity or meaningfulness of 

the solution. Coupled with the statistical limitations of the data (e.g., weak correlations 

between construct items), it was deemed that, whilst offering insight into the relationships 

between the constructs, the factor structure emerging from the PCA was not an appropriate 

avenue to summarise the items.  

In addition, a competing method of measuring the construct items, by restricting the  
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Table 6.1 

Factor Loadings from Principal Components Analysis of Constructs using Time 1 Data (n = 

1330). 

Construct Factor 1 Factor 2 Factor 3 Factor 4 

Locus of Risk .70 .11 -.03 .14 

Commonness -.69 .05 .17 .08 

Intent .55 .29 .15 .11 

Public Awareness -.28 .73 .13 .10 

Legality .23 .58 -.11 .03 

Level of Risk .29 .55 -.12 -.10 

Environmental 

Affordance 

-.22 -.19 .66 .04 

Avoidability .24 .09 .65 -.14 

Social Influence -.18 .03 .47 .44 

Severity .20 .16 -.42 .54 

Immediacy .08 -.05 .02 .81 

Eigenvalues 2.08 1.29 1.15 1.08 

 

measurement to either having chosen the construct or not (i.e. participants received a score of 

zero or one for each construct in each scenario, where total scores range from 0 to 5 for each 

construct), was evaluated. The results of a PCA on the same items with this alternative 

scoring procedure did not differ substantially from those reported above. All subsequent 

analyses involving the constructs used the original scoring procedure.  

6.2. Relationships Between Construct Use and Self-Reported Unsafe Driving 

Constructs were evaluated for their Time 1 relationships with the five criterion 

variables: self-reported frequency of unsafe positioning, distracted, substance-use, and 

extreme driving behaviour, as well as willingness to take driving risks. Analyses examined 

the consistency of these relationships across all age and gender sub-samples (young [≤ 25 

years] females, young males, older [> 25 years] females, and older males). As can be 
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observed in Table 6.2, participants’ use of two of the constructs (avoidability and immediacy) 

was unrelated to any of the criterion variables in any of the age/gender sub-samples (or all but 

one criterion in one sub-sample), while use of four other constructs – legality, level of risk, 

severity, and public awareness – was associated with the criterion variables among older 

females but was not consistently related to the criterion variables in the other three sub-

samples. In contrast, five constructs – intent, locus of risk, social influence, environmental 

affordance, and commonness – were more consistently associated with the criterion variables 

in all of the age/gender sub-samples. These five, more universally predictive constructs were 

chosen as the basis for differentiating between members of the entire sample by way of a 

cluster analysis. To enable cross-validation of the results of the cluster analysis, the entire 

sample was randomly split (using SPSS) into two groups of roughly equal sizes with 

exploratory procedures performed on one half, and confirmatory procedures on the other. As 

can be seen in Table 6.3, the randomly allocated sub-samples did not differ significantly on 

any variables of interest. 

6.3. Exploratory Cluster Analysis Based on Construct Use (First Half of Sample) 

SPSS’s 2-step procedure was used to identify the optimal number of clusters from the 

first half of the sample (n = 686). This approach is recommended by Garson (2012) and Hair, 

Black, Babin, and Anderson (2010) to explore data when the predicted number of clusters is 

unknown. The procedure suggested two clusters based on the five constructs. Cluster quality 

was deemed satisfactory, with a ratio of cluster sizes equal to 1.35. Construct mean scores by 

cluster can be seen in Table 6.4. Results revealed that participants in cluster one had 

significantly higher scores for the constructs of intent, t(654) = 11.08, p < .001, d = .87, and 

locus of risk, t(571) = 13.19, p < .001, d = 1.16, while participants in cluster two had 

significantly higher scores on commonness, t(445) = 22.56, p < .001, d = 2.14, social 

influence, t(684) = 7.42, p < .001, d = .57, and environmental affordance, t(543) = 11.49,  
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Table 6.2 

Time 1 Correlations between Constructs and Criterion Variables Split by Age/Gender Sub-Samples. 

Group 

Criterion 

Variable Legality 

Locus 

of Risk Intent 

Level 

of Risk 

Environmental 

Affordance Severity Commonness Avoidability 

Social 

Influence Immediacy 

Public 

Awareness 

Young Positioning -.06 -.14** -.13** -.04 .20*** -.07 .23*** .05 .12* -.01 .01 

Females Distracted -.06 -.16** -.16** -.11* .19*** -.02 .17*** .05 .15** -.03 -.01 

 Substance -.07 -.15** -.13** -.03 .03 -.06 .10* .01 .03 -.09 -.02 

 Extreme -.11* -.09 -.13** -.04 .09 .08 .05 .02 .08 .04 -.03 

 Willingness -.09* -.22*** -.16*** -.09 .19*** -.09 .26*** .05 .14** -.12* -.06 

Young Positioning -.01 -.22** -.06 .02 .24*** -.10 .25*** .11 .17** -.05 -.03 

Males Distracted .01 -.24*** -.08 .03 .23*** -.04 .17* .12 .09 .09 .06 

 Substance -.01 -.20** -.14* -.09 .16* -.02 .19** -.04 .10 .04 .08 

 Extreme -.03 -.15* -.03 -.06 .12 .02 .20** .11 .24*** .07 -.09 

 Willingness -.10 -.28*** -.18** -.02 .31*** -.18** .28*** .07 .08 -.12 .13* 

Older Positioning -.18*** -.17* -.20*** -.17** .30*** -.15** .28*** -.01 .16** -.05 .08 

Females Distracted -.15** -.17* -.20*** -.14** .17** -.10 .26*** -.05 .13* -.08 .04 

 Substance -.06 .01 -.11* -.16** .09 -.12* .05 -.05 -.01 -.08 -.14** 

 Extreme -.11* -.11* -.11* -.14* .08 .03 .20*** -.03 .09 -.02 -.06 

 Willingness -.22*** -.24*** -.25*** -.16** .30*** -.20*** .33*** .03 .17** -.07 .13* 

Older Positioning -.13* -.15* -.10 .06 .19** -.14** .18** -.03 .05 -.12 .09 

Males Distracted -.08 -.06 -.11* .01 .27*** -.15** .20** .06 .06 -.11 .03 

 Substance -.01 -.08 -.12* -.02 .13* -.06 .15* -.02 .10 -.05 .02 

 Extreme -.10 -.02 -.06 -.04 .21** -.11 .11 -.01 .02 -.08 -.01 

 Willingness -.13* -.16** -.04 -.06 .20** -.25*** .20** .03 .10* -.10 .03 

* p < .05.  ** p < .01. *** p < .001.
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Table 6.3 

Results of Independent Samples t-tests between the First Half of the Sample (n = 686) and the 

Second Half of the Sample (n = 644) on the Time 1 Study Variables. 

 First half Second half   

Variable M SD M SD t-value p-value 

Positioning Behaviour 27.01 13.78 28.18 14.45 1.51 .13 

Distracted behaviour 25.55 13.04 25.52 13.01 0.05 .96 

Substance-Use behaviour 1.35 0.89 1.33 0.89 0.34 .74 

Extreme behaviour 1.41 0.82 1.38 0.75 0.76 .45 

Negative affect 89.30 27.22 89.31 28.74 0.01 .99 

Positive affect 1.78 0.43 1.76 0.43 0.86 .39 

Willingness 57.04 17.01 58.02 17.17 1.04 .30 

Risk association 8.58 5.36 8.95 5.60 1.22 .22 

Self-efficacy 17.02 7.32 17.25 7.32 0.59 .56 

Self-oriented goals 8.52 3.72 8.75 4.08 1.09 .28 

Socially-oriented goals 4.33 1.04 4.30 0.98 0.53 .60 

Situation-oriented goals 8.06 3.03 8.18 3.18 0.72 .47 

Affective regulation 13.82 3.30 13.70 3.32 0.64 .52 

Cognitive regulation 15.04 2.85 14.95 2.84 0.62 .54 

Positioning risk perception 62.55 25.99 64.05 27.36 1.03 .31 

Distracted risk perception 47.25 22.18 47.49 21.88 0.20 .85 

Substance-use risk perception 35.90 13.21 36.95 12.68 1.48 .14 

Sensation-seeking 2.66 0.80 2.67 0.79 0.33 .74 

Impulsiveness 2.46 0.54 2.45 0.57 0.30 .76 

Driver anger 39.62 10.62 40.53 10.26 1.59 .11 

Note. df = 1328 
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p < .001, d = .99. From these configurations, cluster one was deemed to describe individuals 

who analyse driving behaviours by their essential components, namely, their focus on 

intentions (inputs) and beliefs about consequences (outcomes) (labelled “analysers”). Cluster 

two described individuals who construe behaviours with an extrinsic focus, based on 

influences external to the behaviour (labelled “externalisers”).  

Demographic characteristics of the participants belonging to each cluster revealed no 

major differences between the analysers (n = 394) and externalisers (n = 292) on variables of 

vehicle driven (percentages of cluster members who drive a car rather than another vehicle 

type: 86% and 88%, respectively), place of birth (Australia: 78% and 76%), first language 

(English: 98% and 94%), and licence type (open [non-provisional]: 73% and 67%). Notably, 

significant between-cluster effects were found for the variables of age, gender, and parental 

status. The mean age of analysers (M = 32.91, SD = 14.06) was greater than that of 

externalisers (M = 30.33, SD = 13.26), t(646) = 2.49, p < .05, d = .20; however, the range of 

ages in each cluster did not differ (17-71 years). The analyser cluster also had a higher 

proportion of females, 
2 
(1) = 9.21, p < .01, and parents, 

2 
(1) = 12.67, p < .001. However, 

males (31% and 42%) as well as parents (33% and 21%) remained represented in each 

cluster. 

As evidence of the predictive validity and potential utility of the clusters, responses 

for each cluster were compared in terms of the criterion variables (see Table 6.5). 

Independent groups t-tests revealed that, when compared to analysers, externalisers reported 

higher scores for positioning, t(549) = 6.25, p < .001, d = .53, distracted, t(604) = 6.42, p < 

.001, d = .52, substance-use, t(470) = 3.15, p < .001, d = .29, and extreme driving behaviours, 

t(426) = 4.42, p < .001, d = .43, as well as willingness to take driving risks, t(577) = 8.24, p < 

.001, d = .69.  
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Table 6.4 

Construct Mean Scores by Cluster and Clustering Procedure. 

Variable Sub-sample and Clustering 

Procedure 

Analysers Externalisers 

M SD M SD 

Intent 
First half: 2-step 

6.31 2.07 4.53 1.90 

 Second half: k-means 7.09 1.69 4.21 1.53 

Locus of risk First half: 2-step 6.65 1.66 4.79 1.93 

 Second half: k-means 7.05 1.71 5.08 1.70 

Commonness First half: 2-step 0.64 0.75 2.49 1.25 

 Second half: k-means 0.93 1.14 1.88 1.32 

Social influence First half: 2-step 1.04 1.28 1.79 1.34 

 Second half: k-means 1.19 1.31 1.50 1.36 

Environmental  First half: 2-step 2.15 1.67 3.85 2.08 

affordance Second half: k-means 1.95 1.60 3.51 1.79 

 

6.4. Confirmatory Cluster Analysis Based on Construct Use (Second Half of Sample) 

To confirm the findings of the 2-step procedure, the second half of the sample (n = 

644) was examined using a k-means clustering procedure with the predicted number of 

clusters set to two. Construct mean scores by cluster for this procedure can also be seen in 

Table 6.4. As observed, the results are very similar to those found using the 2-step procedure. 

Participants in cluster one had significantly higher scores for the constructs of intent, t(630) = 

22.72, p < .001, d = 1.81, and locus of risk, t(642) = 14.64, p < .001, d = 1.16, while 

participants in cluster two had significantly higher scores on commonness, t(635) = 9.80,  
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Table 6.5 

Time 1 Means and Standard Deviations for Criterion Variables by Cluster and Clustering 

Procedure. 

Variable Sub-sample and 

Clustering Procedure 

Analysers Externalisers 

M SD M SD 

Positioning Behaviours First half: 2-step 23.98 12.15 30.64 14.91 

 Second half: k-means 24.94 13.64 31.69 14.45 

Distracted Behaviours First half: 2-step 22.88 12.33 29.16 13.15 

 Second half: k-means 22.68 11.94 28.25 13.42 

Substance-use  First half: 2-step 1.25 0.71 1.48 1.08 

Behaviours Second half: k-means 1.23 0.79 1.43 0.96 

Extreme Behaviours First half: 2-step 5.14 2.33 6.33 4.14 

 Second half: k-means 5.17 2.67 5.84 3.23 

Willingness First half: 2-step 52.57 15.23 63.08 17.44 

 Second half: k-means 53.31 16.29 62.55 16.79 

 

p < .001, d = .78, social influence, t(642) = 3.00, p < .01, d = .24, and environmental 

affordance, t(638) = 11.65, p < .001, d = .92. 

Similarly, demographic characteristics of the participants belonging to each cluster 

revealed no major differences between the analysers (n = 316) and externalisers (n = 328) on 

variables of vehicle driven (car: 87% and 89%), place of birth (Australia: 79% and 74%), first 

language (English: 98% and 92%), or licence type (open [non-provisional]: 64% and 65%). 

Again, significant between-cluster effects were found only for the variables of age, gender,  

and parental status. Analysers (M = 32.20, SD = 15.19) were found to be older than 

externalisers (M = 28.58, SD = 17.68), t(598) = 3.35, p < .001, d = .27; however, the range of 
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ages in each cluster, again, did not differ (17-71 years). Similarly, the analyser group had a 

higher proportion of females, 
2 

(1) = 5.01, p < .05, and parents, 
2 

(1) = 6.73, p = .01. 

However, males (33% and 42%) as well as parents (31% and 22%) were, again, represented 

in each cluster. 

The means of the criterion variables for each cluster (Table 6.5) were again compared 

using independent groups t-tests. Results from the first half of the sample were replicated in 

this second sub-sample. Specifically, externalisers scored higher than did analysers on self-

reported positioning, t(642) =  6.09, p < .001, d = .48, distracted, t(642) = 5.56, p < .001, d = 

.44, substance-use, t(626) = 3.00, p < .01, d = .24, and extreme driving behaviours, t(628) = 

2.86, p < .01, d = .23, as well as willingness, t(642) = 709, p < .001, d = .56. 

6.5. General Discussion 

  Pilot study 1 (Chapter 3) identified 11 constructs that drivers use to categorise, or 

summarise, a diverse selection of predetermined elements of unsafe driving behaviours. In 

the current chapter, five of these constructs were clustered, such that individuals could be 

categorised based on the constructs they use in regards to unsafe driving behaviour. The 

elicited clusters (Cluster 1: individuals who analyse unsafe driving behaviours by their 

essential components [labelled “analysers”], Cluster 2: individuals who construe unsafe 

driving behaviours with an extrinsic focus [labelled “externalisers”]) can be interpreted in 

terms of attribution processes and biases. Of particular relevance is the self-serving bias 

(SSB), which refers to the tendency for personal successes to be attributed to internal causes 

and personal failures to be attributed to external or situational causes (Campbell & Sedikides, 

1999). If one takes the view, and the scenarios in the current research encouraged such a 

view, that reckless and illegal driving behaviour is a bad outcome, and indeed a failure at 

“good, safe driving” (Malta, 2004), then, according to the SSB, such behaviours will tend to 

be attributed to external causes.  
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Also, since the current scenarios were worded in the second person (e.g., “You drive, 

on a busy motorway, at 115km/hr when the posted speed limit is 100km/hr”), the actor-

observer bias (Jones & Nisbett, 1971) would similarly lead to the prediction that these 

behaviours would be explained by external factors. However, rather than these biases 

operating uniformly throughout the sample, the results suggest that individuals are roughly 

equally divided in terms of how they process unsafe driving behaviours, with some focused 

on external influences and others focused on the intrinsic aspects of behaviour, such as 

intentions and outcome expectations. Advances in theorising about the actor-observer bias 

(see Malle, 2011, for a review), have posited a similar dichotomy, with intentional behaviour 

alternatively conceptualised through beliefs and intentions or through enabling (external) 

factors. 

In the current study, externalisers had higher scores than analysers on four types of 

self-reported driving recklessness (positioning, distracted, substance-use, and extreme driving 

behaviours), as well as greater willingness to take driving risks. These differences were found 

regardless of clustering procedure and represent an intriguing development. They show that, 

compared to analysers, externalisers engaged in more unsafe driving behaviours in the past 

and hold a greater willingness to do so again in the future. Importantly, while the two groups 

were identified through commonalities in their cognitive construals, they were additionally 

shown to be distinctively different in their reckless behaviour.  

As rates of unsafe driving and crash involvement frequency are well-known to differ 

between males and females, as well as between younger and older drivers and parents and 

non-parents (Bina et al., 2006; Bingham, Shope, Zakrajsek, & Raghunathan, 2008; Fergusson 

et al., 2003; Groeger, 2006; Laapotti et al., 2001; McEvoy et al., 2006; Vassallo, Lahausse, & 

Edwards, 2013), it is essential that the clusters identified in the current research do not simply 

duplicate distinctions based on age, gender, or parental status. No such duplication appears to 
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have occurred, with a similarly large range of ages (17-71 years) represented in each cluster, 

and both males and females, as well as parents and non-parents, comprising at least 20% of 

the members of each cluster. That said, it is also the case that the demographic profile of the 

two clusters was not identical, with the analyser group being older on average and having a 

higher proportion of females and parents than the externaliser group. The findings that the 

former group also reported less frequent unsafe driving, and less willingness to take driving 

risks, are consistent with the past literature. Taken together, this suggests that, in addition to 

dividing participants roughly into demographic groups, the current research has identified a 

new and useful way in which to distinguish individuals based on their driving cognitions, and 

that this novel way of differentiating between individuals has implications for their driving 

behaviours. 

6.6. Conclusion 

Based on the analyses reported in this chapter, a two-cluster solution was chosen as 

the most appropriate method to summarise the data and represent the CAU category of 

encodings.  By categorising participants based on their construct use and then identifying 

models of unsafe driving behaviour specific to each of these groups, a conceptualisation of 

encodings that is consistent with the CAPS framework was developed. The next chapters (7 

to 10) investigate this two-cluster solution further, modelling the involvement of other 

cognitive and affective processes (Mukherjee, 2010), as well as predicting willingness to take 

driving risks and unsafe driving behaviour, for each cluster.  
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7. POSITIONING DRIVING BEHAVIOURS 

This chapter reports results of analyses in which the hypothesised CAPS-based model 

is used to predict self-reported “positioning” driving behaviour. As one of the four categories 

of reckless driving behaviour identified through exploratory factor analysis of pilot test data 

(see Chapter 3) and validated through confirmatory factor analysis (see Chapter 5), 

positioning driving behaviours are described as those that increase the probability of a vehicle 

crash due to the speed and/or position of the vehicle relative to other vehicles and objects. As 

was seen in Table 2.1, behaviours that involve speeding or the position of the vehicle were 

most widely represented in past measures of driver behaviour. Speeding is perhaps the most 

widely studied example of reckless driving. All models examined in this and subsequent 

chapters (Chapters 8, 9, and 10) include willingness as a second criterion variable, one that is 

hypothesised to be immediately antecedent to the main criterion: self-reported unsafe driving 

behaviour. 

This chapter outlines the processes through which a final model was chosen to best 

represent the data of the entire sample. The chapter then describes how the final model was 

amended to best fit the data of each of the four age/gender sub-samples (i.e., females and 

males [≤ 25 years], females and males [> 25 years]), separately. The final model was also 

amended to best fit the data of both encodings sub-samples (analysers and externalisers; 

Chapter 6), separately. This is in line with the aims of the current research to: (a) use 

exploratory methods to identify the most important predictors of unsafe driving behaviour 

specific to each category of unsafe driving, and (b) generate specific models for groups of 

individuals known to differ on both unsafe driving and crash involvement frequency (see 

Chapters 1 and 6) in order to understand the “processing dispositions” of each. The final full 

sample model, and each subsequent sub-sample model, was tested twice: once with Time 1 

predictors predicting Time 1 criterion variables and once with Time 1 predictors predicting  
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Time 2 criterion variables.  

The hypothesised model can be seen in Figure 7.1. This mixed (latent and observed 

variable) structural model is based on several propositions deduced from CAPS theory, 

namely: (a) all predictor variables predict the criterion variables, either directly or indirectly, 

(b) all variables can correlate with/predict all other variables, and (c) variables within the 

same CAU are correlated more strongly than variables from different CAUs. To 

operationalise these propositions, the hypothesised model specifies regression paths from all 

predictor variables to both criterion variables. The strength of each of these paths is tested 

and paths are excluded from the model if statistically non-significant. The model also 

includes regression paths directly from the individual difference variables to each criterion 

variable. These three individual difference variables were the only variables in the model that 

were considered exogenous. Finally, the hypothesised model proposes correlations between 

variables within the same CAU. In addition, a regression path represents the relationship 

between the criterion variables (from willingness to behaviour). As a consequence, both 

direct and mediated (through willingness) effects of all predictors on behaviour will also be 

assessed through model modification.  

7.1. Full Sample Model 

 The entire sample (n = 1330) was randomly split into two, roughly equal sub-samples 

in order to validate a final model in a sample separate from that in which it was derived. The 

first sub-sample, hereafter known as the calibration sample (n = 678), was used to find the 

best fitting final model through modification of the hypothesised model. The second sub-

sample, hereafter known as the validation sample (n = 652), was then used in invariance 

testing to ensure the model found in the calibration sample did not vary, in either its 

measurement or structural components, from that observed in the validation sample. The two 

samples were not significantly different on any variables of interest (see Table 7.1), including  
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Figure 7.1. Hypothesised CAPS model. 
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Table 7.1 

Results of Independent Samples t-tests between the Calibration (n = 678) and Validation 

Samples (n = 652) on Time 1 Study Variables. 

 Calibration Validation   

Variable M SD M SD t-value p-value 

Positioning behaviour 27.45 14.34 27.70 13.91 0.33 .74 

Distracted behaviour 25.44 13.27 25.63 12.78 0.27 .79 

Negative affect 88.84 27.80 89.79 28.15 0.62 .54 

Positive affect 1.78 0.44 1.75 0.42 1.32 .19 

Willingness 57.26 16.99 57.78 17.19 0.55 .58 

Risk association 8.78 5.57 8.73 5.38 0.17 .87 

Self-efficacy 17.03 7.40 17.24 7.23 0.54 .59 

Self-oriented goals 8.57 3.82 8.71 3.99 0.65 .52 

Socially-oriented goals 4.33 1.05 4.30 0.98 0.50 .62 

Situation-oriented goals 8.12 3.10 8.11 3.11 0.04 .97 

Affective regulation 13.74 3.33 13.79 3.29 0.27 .79 

Cognitive regulation 15.03 2.89 14.96 2.79 0.41 .69 

Positioning risk perception 62.77 26.72 63.80 26.61 0.71 .48 

Distracted risk perception 47.02 21.86 47.73 22.22 0.58 .56 

Substance-use risk perception 35.89 13.22 36.95 12.67 1.49 .14 

Sensation-seeking 2.65 0.78 2.67 0.81 0.38 .70 

Impulsiveness 2.47 0.55 2.44 0.56 1.16 .25 

Driver anger 40.09 10.41 40.03 10.50 0.09 .93 

Note. df = 1328 
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age, t(1328) = 0.89, p = .37, and gender, χ
2
 (1) = 0.10, p = .76. 

7.1.1. Calibration sample 

To start, the hypothesised model was fitted to the calibration sample data. Nine items 

departed from univariate normality (β2 ranging from -1.15 to 38.86), with Mardia’s (1970) 

normalised estimate of multivariate kurtosis revealing significant positive kurtosis and 

multivariate nonnormality (critical ratio = 129.74, p < .001). A review of Mahalanobis 

distance scores revealed no cases as distinctively different from all other cases. As previously 

implemented (see Chapter 5), a Bollen-Stine bootstrap, based on 2000 bootstrap samples, was 

performed and its associated test of overall model fit was examined in response to 

multivariate nonnormality. 

Initial model fit was deemed unsatisfactory, χ
2
 (1237) = 4553.82, p < .001; CFI = .82; 

RMSEA = .06 (90% CI = .061, .065); SRMR = .15, with the Bollen-Stine p-value significant 

(p < .001). Observation of regression weights revealed several non-significant paths (p > .05). 

These paths were excluded from the model and were from each of risk association, affective 

regulation, positive affect, socially-oriented goals, negative affect, impulsiveness, and self-

oriented goals to willingness to take driving risks, as well as those from each of affective 

regulation, positive affect, cognitive regulation, risk perception, sensation-seeking, driver 

anger, and negative affect to positioning behaviours. With all remaining regression weights, 

covariances, and variances statistically significant, model fit remained unsatisfactory, χ
2
 

(1251) = 4565.53, p < .001; CFI = .82; RMSEA = .06 (90% CI = .061, .065); SRMR = .15, 

with the Bollen-Stine p-value significant (p < .001). 

Exploration of standardised residuals and modification indices revealed possible 

avenues to improve model fit. As discussed in Chapter 4, only residuals and modification 

indices of regression weights and covariances were explored, with: (a) variables at the same 

temporal position in the model considered able to be covaried, and (b) covariances between 

variables at different temporal positions in the model interpreted as regression paths from the 



Predicting Unsafe Driving Behaviour 150 

variable considered temporally first to the variable considered temporally second. Variables 

no longer predicting the criterion variables (either indirectly or directly) were excluded from 

subsequent analyses. A total of 15 regression paths were added to the model, with each 

modification leading to improved model fit and considered theoretically plausible. 

Modifications concluded when no more theoretically meaningful changes were identified and 

when model parsimony was threatened. A description of each of the 15 modifications to the 

model can be seen in Table 7.2. Fit for the modified model was deemed satisfactory, χ
2
 

(1047) = 3277.93, p < .001; CFI = .87; RMSEA = .05 (90% CI = .053, .058); SRMR = .08, 

with the Bollen-Stine p-value significant (p < .001). 

7.1.2. Calibration and validation samples 

To validate the modified model and ensure invariance across the calibration and 

validation samples, both the measurement and structural components of the model were 

assessed in analyses that simultaneously used data from both samples. The configural model, 

with no constraints present, revealed satisfactory, sample-invariant fit for the modified 

model, χ
2
 (2094) = 6921.72, p < .001; CFI = .87; RMSEA = .04 (90% CI = .041, .043); 

SRMR = .08, with the Bollen-Stine p-value significant (p < .001). However, observation of 

the regression weights for the validation sample revealed some to be statistically non-

significant (p > .05). As a consequence of this, three paths were excluded from the model: (a) 

from sensation-seeking to willingness to take driving risks, and from each of (b) socially-

oriented goals, and (c) impulsiveness to positioning behaviours. Subsequently, the 

covariances between situation-oriented and socially-oriented goals in the validation sample, 

as well as that between risk association and self-efficacy in the calibration sample, were no 

longer statistically significant. These covariances were also excluded from the model. With 

these exclusions, the configural model maintained satisfactory, sample-invariant fit for the 

modified model, χ
2
 (2012) = 6833.68, p < .001; CFI = .86; RMSEA = .04 (90% CI = .041, 

.043); SRMR = .08, with the Bollen-Stine p-value significant (p < .001). 
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Table 7.2  

Modifications to the Positioning Behaviour Model with Associated Changes in Model Fit. 

     Step Modified 

Parameter 

M.I Par. 

Change 

Δχ
2

(1) Notes 

1 Regression path: 

Negative affect to 

Risk perception 

79.44 11.65 101.89 

*** 

 

2 Regression path: 

Negative affect to 

Self-efficacy 

66.56 -3.49 101.64 

*** 

 

3 Covariance: Driver 

anger and 

Situation-oriented 

goals 

54.85 2.78 80.39 

*** 

Driver anger considered 

temporally first, therefore 

regression path included 

instead of covariance. 

4 Regression path: 

Self-efficacy to 

Situation-oriented 

goals 

67.75 0.28 91.25 

*** 

Regression path from self-

efficacy to positioning 

behaviours no longer 

significant (p = .23) and 

excluded from model. 

5 Regression path: 

Positive affect to 

Self-oriented goals 

61.79 0.04 92.95 

*** 

 

6 Regression path: 

Self-efficacy to 

Self-oriented goals 

63.96 0.16 73.29 

*** 

 

7 Regression path: 

Positive affect to 

Self-oriented goals 

48.19 0.01 74.53 

*** 

 

8 Regression path: 

Negative affect to 

Risk association 

46.65 -12.77 78.11 

*** 

 

9 Regression path: 

Socially-oriented 

goals to Risk 

association 

40.31 7.58 45.05 

*** 

 

10 Regression path: 

Sensation-seeking 

to Self-efficacy 

36.80 0.33 42.73 

*** 

 

11 Regression path: 

Cognitive 

regulation to 

Situation-oriented 

goals 

32.09 0.29 34.79 

*** 

Regression path from 

cognitive regulation to 

willingness no longer 

significant (p = .11) and 

excluded from model. 

     Affective regulation no 

longer predicting either 

criterion variable and 

excluded from model 

(Before: AIC = 4024.10, 

CAIC = 4774.71; After:  
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     Step Parameter M.I. Par. 

Change 

Δχ
2

(1) Notes 

     AIC = 3685.15, CAIC = 

4380.56). 

12 Regression path: 

Impulsiveness to 

Cognitive 

regulation 

25.20 -.06 40.45 

*** 

 

13 Regression path: 

Situation-oriented 

goals to Risk 

association 

22.05 1.02 39.24 

*** 

Covariance between risk 

association and risk 

perception no longer 

significant (p = .36) and 

excluded from model. 

14 Covariance: 

Negative affect and 

Sensation-seeking  

21.15 -1.09 40.41 

*** 

Sensation-seeking 

considered temporally 

first, therefore regression 

path included instead of 

covariance. 

15 Covariance: Driver 

anger and Positive 

affect 

20.57 0.36 35.12 

*** 

Driver anger considered 

temporally first, therefore 

regression path included 

instead of covariance. 

Note. M.I. represents modification index, Par. Change represents parameter change 

***p < .001. 

The measurement model, where the measurement weights (factor loadings) of each 

sample are constrained to equality, was assessed for sample-invariance. No significant 

change from the configural model was found, Δχ
2 

= 62.01, Δdf = 39, p > .01; ΔCFI = .001, 

suggesting invariance in the measurement model. Additionally, the structural model, where 

the structural weights (regression paths) and covariances for each sample are constrained to 

equality, was assessed for sample-invariance. No significant change from the configural 

model was found, Δχ
2 

= 81.03, Δdf = 62, p > .05; ΔCFI = .001, suggesting invariance in the 

structural model. As such, the modified model, henceforth known as the final model, was 

found to be invariant across two randomly-assigned sub-samples, indicating support for 

model validity. In the calibration sample, the model predicted 50.5% of the variance in 

willingness to take driving risks and 81.1% of the variance in positioning behaviours. 

Similarly, in the validation sample, the model predicted 52.2% of the variance in willingness 

to take driving risks and 86.8% of the variance in positioning behaviours.  
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The final model was imposed on both Time 1 and Time 2 data (n = 552) where all 

predictor variables were measured at Time 1 and both criterion variables were measured at 

Time 2. In this way, the model predicted future willingness and future behaviour. In this case, 

model fit was also deemed satisfactory, χ
2
 (1006) = 2653.63, p < .001; CFI = .88; RMSEA = 

.05 (90% CI = .052, .057); SRMR = .08, with the Bollen-Stine p-value significant (p < .001). 

The final model was found to predict 39.6% of Time 2 willingness and 63.1% of Time 2 

positioning behaviour.  

The final model can be seen in Figure 7.2. Notable changes from the hypothesised 

model are the exclusion of affective self-regulation and the inclusion of relationships between 

variables from different CAUs (e.g., negative affect and risk perception). For economy of 

reporting in the current chapter, standardised parameter estimates for the calibration sample 

(the data that served as the basis for the model) and the entire sample that completed both 

Time 1 and Time 2 (the longitudinal sample) are shown in Table 7.3 (parameters are 

numbered in Figure 7.2 to cross-reference with Table 7.3). Both unstandardised and 

standardised parameter estimates for each model, including associated bootstrap standard 

errors and bias corrected confidence intervals, are provided in Appendix C (Tables 14.1 and 

14.2). This reporting convention is adopted for all models presented in this chapter with all 

estimates provided in Appendix C. Indirect and total effects of each variable on the criteria 

for each model can be seen in Tables 7.4 and 7.5, respectively. 

7.1.3. Description of the final model predicting positioning behaviours 

7.1.3.1. Final model- Time 1 only. 

As can be observed in Table 7.4, total effects of each variable in the final Time 1 only 

model suggest situation-oriented goals, self-efficacy, driver anger, and negative affect as the 

most important predictors of willingness and positioning behaviour. In contrast, affective 

regulation was excluded from the model due to not predicting either criterion. Notably, 

impulsiveness, positive affect, socially-oriented goals, and risk association were weak  
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Figure 7.2. Final model predicting positioning behaviour, invariant over two separate Time 1 

sub-samples as well as fitting the longitudinal data.  

 

predictors of the criteria. 

Table 7.3 indicates that situation-oriented goals was the single most important 

predictor of positioning behaviour, with a strong, positive, direct effect. Situation-oriented 

goals also had moderate, positive effects on both risk association and willingness, with both 

of these variables having weak, positive effects on behaviour. Mediation was established by 

testing a model with direct effects only and comparing it to the model with mediation effects 

included. The results of the analyses for mediation can be seen in Table 7.6. Both risk 

association and willingness individually, partially mediated the relationship between 

situation-oriented goals and behaviour (Δβ = .18 and .15, respectively), with indirect effects 

through each mediator statistically significant (p < .05). Overall, this resulted in a weak, 

positive, indirect effect of situation-oriented goals on behaviour for Time 1 only (see Table 

7.4). Situation-oriented goals did not have an indirect effect on willingness. In the model, 
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Table 7.3 

Standardised Parameter Estimates for the Final model for Positioning Behaviours using both the Time 1 Calibration Sample (n = 678) and the 

Longitudinal Sample (n = 552). 

  Time 1 Calibration Sample Longitudinal Sample 

Number
a
 Parameter Std. 

Estimate 

Bootstrap Std. 

Error 

Std. 

Estimate 

Bootstrap Std. 

Error 

1 Regression Path: Sensation-seeking to Negative affect -0.26 0.04 -0.23 0.05 

2 Regression Path: Negative affect to Self-efficacy -0.45 0.04 -0.50 0.04 

3 Regression Path: Sensation-seeking to Self-efficacy 0.27 0.04 0.33 0.04 

4 Regression Path: Impulsiveness to Cognitive regulation -0.35 0.05 -0.41 0.06 

5 Regression Path: Driver anger to Positive affect 0.23 0.04 0.24 0.04 

6 Regression Path: Negative affect to Risk perception 0.55 0.03 0.52 0.04 

7 Regression Path: Driver anger to Situation goals 0.29 0.04 0.29 0.05 

8 Regression Path: Self-efficacy to Situation goals 0.53 0.04 0.52 0.05 

9 Regression Path: Positive affect to Social goals 0.39 0.05 0.36 0.04 

10 Regression Path: Cognitive regulation to Situation goals -0.25 0.05 -0.24 0.07 

11 Regression Path: Self-efficacy to Willingness 0.23 0.06 0.20 0.06 

12 Regression Path: Driver anger to Willingness 0.15 0.04 0.12 0.05 

13 Regression Path: Risk perception to Willingness -0.10 0.04 -0.14 0.05 

14 Regression Path: Situation goals to Willingness 0.45 0.05 0.38 0.06 

15 Regression Path: Positive affect to Self goals 0.42 0.03 0.41 0.04 
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  Time 1 Calibration Sample Longitudinal Sample 

Number
a
 Parameter Std. 

Estimate 

Bootstrap Std. 

Error 

Std. 

Estimate 

Bootstrap Std. 

Error 

16 Regression Path: Self-efficacy to Self goals 0.33 0.04 0.27 0.05 

17 Regression Path: Negative affect to Risk association -0.17 0.04 -0.10 0.05 

18 Regression Path: Social goals to Risk association 0.22 0.07 0.17 0.06 

19 Regression Path: Situation goals to Risk association 0.37 0.05 0.48 0.06 

20 Regression Path: Willingness to Behaviour 0.15 0.05 0.39 0.06 

21 Regression Path: Risk association to Behaviour 0.08 0.04 0.11 0.05 

22 Regression Path: Self goals to Behaviour 0.12 0.04 0.09 0.04 

23 Regression Path: Situation goals to Behaviour 0.70 0.06 0.40 0.07 

24 Covariance: Impulsiveness and Sensation-seeking 0.51 0.03 0.44 0.04 

25 Covariance: Impulsiveness and Driver anger 0.29 0.04 0.30 0.04 

26 Covariance: Sensation-seeking and Driver anger 0.16 0.04 0.16 0.04 

27 Covariance: Positive affect and Negative affect -0.15 0.04 -0.19 0.05 

28 Covariance: Risk perception and Self-efficacy -0.27 0.05 -0.26 0.06 

29 Covariance: Self goals and Social goals 0.23 0.05 0.26 0.07 

30 Covariance: Self goals and Situation goals 0.51 0.07 0.40 0.08 

Note. 
a
parameters are numbered as per Figure 7.2. All parameters significant at p < .05 level. 
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Table 7.4 

Standardised Indirect and Total Effects for Variables Predicting Willingness and Positioning Behaviour within the Final Model, using the Time 1 

Calibration Sample (n = 678). 

Variable Indirect Effects Total Effects 

 Willingness Positioning Willingness Positioning 

 Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Sensation-seeking .20*** .03 .20*** .03 .20*** .03 .20*** .03 

Impulsiveness .04*** .01 .07*** .02 .04*** .01 .07*** .02 

Driver anger .13*** .02 .27*** .03 .28*** .03 .27*** .03 

Negative affect -.27*** .03 -.25*** .03 -.27*** .03 -.25*** .03 

Positive affect .00 .00 .06** .02 .00 .00 .06** .02 

Self-efficacy .24*** .03 .50*** .04 .48*** .04 .50*** .04 

Cognitive 

regulation 

-.11*** .03 -.20*** .04 -.11*** .03 -.20*** .04 

Situation-oriented 

goals 

.00 .00 .10*** .03 .45*** .05 .80*** .04 

Socially-oriented 

goals 

.00 .00 .02* .01 .00 .00 .02* .01 

Self-oriented goals .00 .00 .00 .00 .00 .00 .12** .04 

Risk perception .00 .00 -.02** .01 -.10** .04 -.02* .01 

Risk association .00 .00 .00 .00 .00 .00 .08* .04 

Willingness - - .00 .00 - - .15** .05 

Note. Two tailed, bias-corrected significance tests. 

*p < .05. **p < .01. ***p < .001. 
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Table 7.5 

Standardised Indirect and Total Effects for Time 1 Variables Predicting Time 2 Willingness and Positioning Behaviour within the Final Model, 

using the Longitudinal Sample (n = 552). 

Variable Indirect Effects Total Effects 

 Time 2 Willingness Time 2 Positioning Time 2 Willingness Time 2 Positioning 

 Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Sensation-seeking .20*** .03 .20*** .03 .20*** .03 .20*** .03 

Impulsiveness .04*** .02 .06*** .02 .04*** .02 .06*** .02 

Driver anger .11*** .03 .23*** .03 .23*** .04 .23*** .03 

Negative affect -.27*** .03 -.25*** .03 -.27*** .03 -.25*** .03 

Positive affect .00 .00 .04* .02 .00 .00 .04* .02 

Self-efficacy .20*** .04 .42*** .04 .40*** .05 .42*** .04 

Cognitive 

regulation 

-.09*** .03 -.14*** .05 -.09*** .03 -.14*** .05 

Situation-oriented 

goals 

.00 .00 .20*** .04 .38*** .06 .60*** .06 

Social-oriented 

goals 

.00 .00 .02* .01 .00 .00 .02* .01 

Self-oriented goals .00 .00 .00 .00 .00 .00 .09* .04 

Risk perception .00 .00 -.06** .02 -.14** .05 -.06** .02 

Risk association .00 .00 .00 .00 .00 .00 .11** .05 

Willingness - - .00 .00 - - .39*** .06 

Note. Two tailed, bias-corrected significance tests. 

*p < .05. **p < .01. ***p < .001. 
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Table 7.6 

Results of Mediation Analyses for the Time 1 Calibration Sample Model Predicting Positioning Behaviours. 

Relationship Mediator Direct effect 

without mediator 

Direct effect 

with mediator 

Indirect 

effect 

Result 

Situation-oriented goals to behaviour Risk association .85*** .66*** .03* Partial mediation 

Situation-oriented goals to behaviour Willingness .85*** .69*** .02** Partial mediation 

Self-efficacy to willingness Situation-oriented goals .46*** .23*** .24*** Partial mediation 

Self-efficacy to behaviour Self-oriented goals .50*** .14*** .03** Partial mediation 

Self-efficacy to behaviour Situation-oriented goals .50*** .02 .42*** Full mediation 

Self-efficacy to behaviour Willingness .50*** .16*** .04** Partial mediation 

*p < .05. **p < .01. ***p < .001.
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situation-oriented goals was influenced by cognitive regulation (weak, negative effect), self-

efficacy (strong, positive effect), and driver anger (weak, positive effect). These paths 

suggest that those who report low cognitive regulation, greater beliefs in their ability to take 

driving risks safely and greater trait anger whilst driving, harbour goals that are situation-

oriented (e.g., “To get there quicker”) and are subsequently more likely to participate in 

positioning driving behaviours, as well as more likely to view others who drive unsafely in a 

positive light, also leading to greater positioning behaviour. 

In predicting willingness to take driving risks, the most prominent predictor was self-

efficacy. With a moderate, positive, direct effect on willingness, self-efficacy also had a 

strong, positive effect on situation-oriented goals that, as discussed above, had a moderate, 

positive effect on willingness. Situation-oriented goals partially mediated the relationship 

between self-efficacy and willingness (Δβ = .22), with the indirect effect through this 

mediator statistically significant (p < .05). Overall, this resulted in a weak, positive, indirect 

effect of self-efficacy on willingness (see Table 7.4). Self-efficacy also had a moderate, 

positive effect on self-oriented goals, which had a weak, positive effect on behaviour. Self-

oriented goals and willingness partially mediated the relationship between self-efficacy and 

behaviour (Δβ = .36 and .34, respectively), with situation-oriented goals providing a full 

mediation (Δβ = .48). The indirect effects through each mediator were statistically significant 

(p < .05). Overall, these effects resulted in a strong, positive, indirect effect of self-efficacy 

on positioning behaviour, a full mediation of the direct effect. In the model, self-efficacy was 

influenced by sensation-seeking (weak, positive effect) and negative affect (moderate, 

negative effect). The paths involved suggest that drivers who have higher sensation-seeking 

tendencies and report low levels of negative emotional response to driving unsafely, hold the 

belief that they can perform unsafe driving behaviours whilst maintaining the safety of 

themselves and those around them and are subsequently more willing to drive unsafely as 
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well as more likely to perform positioning driving behaviours by influencing the goals that 

they seek when driving. 

All other variables had weak direct and indirect effects on the criteria. However, some 

interesting relationships were observed. Positive affect, while having very little impact on 

either criterion, had moderate, positive effects on both socially-oriented and self-oriented 

goals. It is interesting to note that positive affect and situation-oriented goals share a common 

predictor in driver anger but no direct or indirect influence between the variables was 

observed. A strong, positive covariance was found between sensation-seeking and 

impulsiveness. This suggests that these variables share common variance that may have 

contributed to the weak predictive value of impulsiveness in regards to the criterion variables. 

Similarly, a strong, positive covariance was found between self-oriented and situation-

oriented goals. Again, this suggests that these variables share common variance that may 

have contributed to the weak predictive value of self-oriented goals in regards to the criteria. 

Negative affect had a strong, positive effect on risk perception. This is interesting as both 

variables represent aspects of perceived risk (emotional and cognitive) but the emotional 

aspect had an effect on the cognitive aspect and not vice versa. While strong, the effect does 

not suggest complete unity, with the two concepts having distinct components. 

7.1.3.2. Final model- Time 2 criterion variables. 

The longitudinal model was not identical to, nor nested within, the model that used 

Time 1 criteria. As expressed in Chapter 4, when comparing parameters (e.g., regression 

weights and covariances) and effects (e.g., indirect and total effects) between such different 

and non-nested models, tentative inferences about whether these estimates differed 

significantly were made only if: (a) in model A the parameter was significant and in model B 

it was not, or (b) if their 95% confidence intervals were not overlapping. Applying these 

criteria, two notable differences were observed between the final models involving Time 1 
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versus Time 2 criterion variables. Specifically, a weaker total effect of situation-oriented 

goals, and a stronger total effect of willingness, on Time 2 behaviour were observed.  

Although no significant difference in situation-oriented goals’ indirect effect was 

observed when predicting Time 1 versus Time 2 behaviour, its total effect on behaviour was 

substantially weaker at Time 2 (Time 1: .80 [95% CI: 0.722, 0.88], Time 2: .60 [95% CI: 

0.48, 0.718]) due primarily to a considerably weaker direct effect (Time 1: .70 [95% CI: 0.58, 

0.82], Time 2: .40 [95% CI: 0.26, 0.54]). Conversely, in comparison to predicting Time 1 

criteria, when predicting Time 2 criteria, the direct effect from willingness to positioning 

behaviour was substantially stronger (Time 1: .15 [95% CI: 0.05, 0.26], Time 2: .39 [95% CI: 

0.27, 0.50]). This difference is interesting in that both criteria are, in each model, from the 

same data collection period (i.e., both from Time 1 or both from Time 2).  

A separate, post hoc analysis repeated the latent variable analysis predicting Time 2 

positioning behaviour, with Time 1, as opposed to Time 2, willingness. This was conducted 

to aid in the interpretation of changes in the models between predicting Time 1 and Time 2 

behaviour. When predicting Time 2 behaviour with Time 1 willingness, two differences were 

observed: (a) the regression path from willingness to behaviour (direct effect of willingness) 

was no longer significant (p = .85) and (b) the regression path from situation-oriented goals 

to behaviour (direct effect of situation-oriented goals) was stronger, and not substantially 

different in comparison to predicting Time 1 behaviour (Revised Time 2: .63, [95% CI: 0.45, 

0.81]). These results suggest that the stronger direct effect of Time 2 (versus Time 1) 

willingness on Time 2 behaviour may have been due to common-occasion bias (that is, 

common-variance due to the variables being measured at the same data collection period; 

Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) as opposed to variance shared by the 

variables themselves. This analysis also suggests that when variance due to the common-

occasion bias of Time 2 willingness is partialled out in this way, situation-oriented goals has 

a substantially weaker relationship with behaviour, but with this variance remaining, the  
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relationship is stable. The results of these analyses will be further discussed in Chapter 11. 

7.2. Age/Gender Sub-Sample Models 

In response to known influences of gender and age on unsafe driving and crash  

involvement frequency (Bina et al., 2006; Catchpole & Styles, 2005; Cooper et al., 1995; 

Deery, 1999; Fergusson et al., 2003; Groeger, 2006; Laapotti et al., 2001; McEvoy et al., 

2006; Oltedal & Rundmo, 2006; Zhang et al., 1998), the final model was fitted to the data 

obtained from each age/gender sub-sample, separately. In line with the research aims, 

exploratory procedures were used to identify the best fitting model for each age/gender sub-

sample when predicting both criterion variables measured at Time 1 as well as at Time 2. 

Invariance testing showed that the measurement, Δχ
2 

= 57.40, Δdf = 18, p < .001; ΔCFI = 

.002, and structural components of the model, Δχ
2 

= 205.69, Δdf = 69, p < .001; ΔCFI = .02, 

were variant across these four groups, suggesting that the most informative further analyses 

would be ones that identified well-fitting models specific to each sub-sample.  

Due to the nonnormality inherent in the data, the smaller sample sizes in each of these 

groups, and the complexity of the models, the analyses employed methods of data reduction 

in line with the procedures outlined in Holmes-Smith and Rowe (1994) and discussed in 

Chapter 4. Composite variables for each latent variable were created with the use of 

congeneric measurement models and their respective factor score weights using the full data 

set and all variables measured at Time 1 (see Chapter 5). By fixing the loadings and variances 

of error terms (calculated from “maximised” reliability; see Holmes-Smith & Rowe), the only 

parameters being estimated, for each sub-sample, reside in the structural part of the model. 

To ensure measurement invariance across sub-samples, loadings and error variances for each 

latent variable were calculated using data from the full sample. These can be seen in Table 

7.7.  

Each sub-sample was assessed by similar procedures and standards that were afforded 

to the entire sample, except for validation across two separate Time 1 sub-samples. For  
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Table 7.7 

Maximised Reliability, Factor Loadings, and Error Variances Calculated for Time 1 Latent 

Variables. 

Variable Maximised 

Reliability (rm) 

Loading         

( =  rm) 

Error variance  

( = 1 - rm) 

Self-efficacy .81 .90 .19 

Positioning risk perception .83 .91 .17 

Distracted risk perception .89 .97 .11 

Substance-use risk perception .83 .91 .17 

Cognitive regulation .93 .96 .07 

Positive affect .96 .98 .04 

Negative affect .97 .98 .03 

Self-oriented goals .94 .97 .06 

Socially-oriented goals .88 .94 .12 

Situation-oriented goals .84 .92 .16 

Positioning behaviour .82 .91 .18 

Distracted behaviour .83 .91 .18 

 

example, when the final model was fitted onto the data of a sub-sample, non-significant 

regression paths and covariances (p > .05) were excluded from the model. Initial model fit 

was then assessed and if unsatisfactory, standardised residuals and modification indices were 

explored for possible avenues to improve model fit. Each path and covariance that was added 

to the model significantly improved fit and represented a theoretically meaningful addition.  

Parsimony was paramount in decisions to include additional paths. If, through these 

modifications, a variable no longer predicted either of the criterion variables (directly or 

indirectly), it was excluded from the model. This process continued until a final, Time 1 

model for each sub-sample was chosen. This final, Time 1 model was then fitted to the 

longitudinal data of the sub-sample, with all predictor variables measured at Time 1 and the 

criteria measured at Time 2. The Time 1 process was repeated until a final, Time 2 model 
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was chosen for each sub-sample. Due to low response numbers from the younger male sub-

sample at Time 2 (n = 63), analyses involving Time 2 criterion variables had insufficient 

power to adequately estimate the number of parameters of the model, and thus a Time 2 

model for this sub-sample was not identified. 

To be economical in the reporting of these analyses, the presentation and description  

of differences between the final sub-sample models and: (a) the full sample model, as well as 

(b) each other, took precedence over the specific details of how each sub-sample model was 

achieved and the reporting of similarities between the models. Initial and final model fit 

indices for each sub-sample model are presented in Table 7.8. Additionally, descriptions of 

the characteristics of each of the four, Time 1 age/gender sub-sample models are presented in 

Table 7.9. The proportion of variance explained in both willingness and positioning 

behaviour in each sub-sample model, with Time 1 and with Time 2 criteria, can be seen in 

Table 7.10. Unstandardised and standardised parameter estimates and their associated 

bootstrap standard errors and bias corrected confidence intervals for each sub-sample model 

are provided in Appendix C (Tables 14.3 to 14.9). Figures providing an illustration of each 

sub-sample model are also provided in Appendix C (Figures 14.1 to 14.7) to aid in the 

interpretation of parameter estimates. The results of the age/gender sub-sample analyses for 

mediation can be seen in Table 7.11. 

Overall, a few notable differences between the full sample, final model and each 

age/gender sub-sample final model were observed. In addition to affective regulation, both 

positive affect and socially-oriented goals were also excluded from all age/gender sub-sample 

models. Additionally, self-oriented goals was excluded from both the older female and older 

male models, with cognitive regulation also excluded from the older male model. 

Additionally in the older male model, situation-oriented goals was influenced by negative 

affect (weak, negative effect) and not influenced by cognitive regulation, suggesting that 

older male drivers who reported lower levels of negative emotional response to driving 
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Table 7.8 

Positioning Behaviour Model Fit Statistics for each Age/Gender and Encodings Sub-Sample 

Model. 

Variable Model χ
2
 (df) CFI RMSEA     

 (90% CIs) 

SRMR Bollen-Stine 

p-value 

T1 Females (≤ 25) Initial 356.84*** (61) .86 .10 (.093, .113) .14 < .001 

 Final 139.35*** (40) .95 .07 (.06, .087) .07 < .001 

T2 Females (≤ 25) Initial 67.92** (40) .95 .07 (.037, .091) .07 .04 

 Final 41.46* (28) .97 .05 (.004, .087) .06 .17 

T1 Males (≤ 25) Initial 162.63*** (61) .89 .09 (.069, .101) .10 < .001 

 Final 86.18*** (41) .94 .07 (.048, .089) .06 < .001 

T1 Females (>25) Initial 283.62*** (61) .86 .10 (.087, .110) .08 < .001 

 Final 89.40*** (32) .96 .07 (.052, .086) .06 < .001 

T2 Females (>25) Initial 64.28*** (32) .95 .07 (.046, .098) .06 .01 

 Final 66.50*** (33) .95 .07 (.047, .098) .06 .01 

T1 Males (>25) Initial 199.67*** (61) .85 .09 (.08, 1.09) .06 < .001 

 Final 52.00 ** (25) .96 .06 (.04, .09) .07 .01 

T2 Males (>25) Initial 44.73** (25) .93 .08 (.039, .115) .09 .03 

 Final 20.96 (15) .97 .05 (.00, .107) .08 .15 

T1 Analysers Initial 3187.18*** 

(1006) 

.86 .06 (.056, .06) .08 < .001 

 Final 2515.26*** (765) .88 .06 (.057, .063) .08 < .001 

T2 Analysers Initial 105.53*** (43) .93 .07 (.056, .091) .10 < .001 

 Final 42.58** (20) .97 .06 (.037, .09) .06 .01 

T1 Externalisers Initial 3541.73*** 

(1006) 

.85 .06 (.059, .063) .08 < .001 

 Final 3452.42*** 

(1003) 

.85 .06 (.058, .062) .07 < .001 

T2 Externalisers Initial 153.03*** (58) .90 .08 (.063, .093) .07 < .001 

 Final 42.67 (31) .98 .04 (.00, .063) .05 .13 

*p < .05. ** p < .01. ***p < .001. 
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Table 7.9 

Characteristics of Time 1 Age/Gender Sub-Sample Models, including Important and Less Important Total Effects and Excluded Variables. 

Characteristic of the model Females ≤ 25 Males ≤ 25 Females > 25 Males > 25 

Important predictors of behaviour Situation-oriented goals  .59*** .54*** .68*** .67*** 

 Self-efficacy .53*** .41*** .41*** .22*** 

 Willingness .32*** .30*** .28*** .31*** 

 Driver anger .27** .20*** .30*** .22*** 

 Negative affect -.25** -.19*** -.22*** -.24*** 

Less important predictors of behaviour Impulsiveness .02* .06** .09** .05** 

 Risk perception -.03* -.03* -.03* -.06** 

 Cognitive regulation -.07* -.08** a b 

Important predictors of willingness Self-efficacy .56*** .52*** .46*** .32*** 

 Driver anger .32*** .33*** .34*** c 

 Situation-oriented goals .30*** .37*** .21** .41*** 

 Negative affect -.28*** -.21*** -.25*** -.28*** 

Less important predictors of willingness Self-oriented goals  .00 .00 b b 

 Risk association .00 .00 .00 .00 

 Impulsiveness .01* .01* .08** .16*** 

 Cognitive regulation -.04* -.05* a b 

Variables excluded from model Positive affect Yes Yes Yes Yes 

 Socially-oriented goals Yes Yes Yes Yes 

 Self-oriented goals No No Yes Yes 

 Cognitive regulation No No No Yes 

Note. a = Not a less important predictor, b = Variable excluded from model, c = Not an important predictor. 

*p < .05. **p < .01. ***p < .001. 
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Table 7.10  

Proportion of Variance Explained in Willingness and Positioning Behaviour for each Sub-Sample, with Time 1 Variables Predicting: (a) Time 1 

Criteria, and (b) Time 2 Criteria. 

Sample Willingness Positioning behaviour 

 Std. 

Estimate 

Bootstrap 

Std. Error 

95% Bias Corrected 

Confidence Intervals 

Std. 

Estimate 

Bootstrap 

Std. Error 

95% Bias Corrected 

Confidence Intervals 

   Lower Upper   Lower Upper 

Younger females
a
 .49 .04 .41 .56 .67 .03 .60 .72 

Younger females
b
 .38 .06 .25 .49 .55 .06 .42 .65 

Younger males
a
 .55 .05 .43 .62 .56 .05 .46 .65 

Older females
a
 .47 .04 .38 .54 .67 .04 .59 .74 

Older females
b
 .40 .06 .27 .51 .49 .06 .36 .58 

Older males
a
 .43 .05 .33 .51 .61 .05 .50 .68 

Older males
b
 .31 .06 .18 .42 .46 .08 .29 .59 

Analysers
a
 .45 .03 .38 .51 .85 .04 .78 .92 

Analysers
b
 .33 .05 .23 .42 .52 .06 .40 .62 

Externalisers
a
 .54 .03 .47 .60 .83 .04 .75 .89 

Externalisers
b
 .35 .06 .22 .45 .48 .05 .37 .56 

Note. 
a
Time 1 variables only, 

b
Time 1 variables predicting Time 2 criteria. 

The younger male model was not assessed for Time 2 criteria due to a small sample size.
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Table 7.11 

Results of Mediation Analyses for each Time 1 Age/Gender Sub-Sample Positioning Behaviour Model. 

Model Relationship Mediator Direct effect 

without mediator 

Direct effect 

with mediator 

Indirect 

effect 

Result 

Younger  Situation-oriented goals to behaviour Risk association .65*** .45*** .04* Partial mediation 

females Situation-oriented goals to behaviour Willingness .65*** .46*** .10*** Partial mediation 

 Self-efficacy to willingness Situation-oriented goals .55*** .38*** .18*** Partial mediation 

 Self-efficacy to behaviour Self-oriented goals .58*** .15*** .18*** Partial mediation 

 Self-efficacy to behaviour Situation-oriented goals .58*** .14** .32*** Partial mediation 

 Self-efficacy to behaviour Willingness .58*** .17*** .19** Partial mediation 

Younger  Situation-oriented goals to behaviour Risk association .58*** .39*** .04* Partial mediation 

males Situation-oriented goals to behaviour Willingness .58*** .40*** .11*** Partial mediation 

 Self-efficacy to willingness Situation-oriented goals .52*** .35*** .17*** Partial mediation 

 Self-efficacy to behaviour Self-oriented goals .42*** .04 .20*** Full mediation 

 Self-efficacy to behaviour Situation-oriented goals .42*** .02 .20*** Full mediation 

 Self-efficacy to behaviour Willingness .42*** .05 .16*** Full mediation 

Older  Situation-oriented goals to behaviour Risk association .79*** .53*** .09*** Partial mediation 

females Situation-oriented goals to behaviour Willingness .79*** .54*** .06** Partial mediation 

 Self-efficacy to willingness Situation-oriented goals .44*** .37*** .09** Partial mediation 

 Self-efficacy to behaviour Situation-oriented goals .42*** .07 .32*** Full mediation 

 Self-efficacy to behaviour Willingness .42*** .11* .09*** Partial mediation 

Older Situation-oriented goals to behaviour Risk association .73*** .51*** .06*** Partial mediation 

males Situation-oriented goals to behaviour Willingness .73*** .50*** .13*** Partial mediation 

 Self-efficacy to willingness Situation-oriented goals .36*** .24*** .09** Partial mediation 

 Self-efficacy to behaviour Situation-oriented goals .36*** .10* .15** Partial mediation 

 Self-efficacy to behaviour Willingness .36*** .12* .07*** Partial mediation 

*p < .05. **p < .01. ***p < .001.
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unsafely also harbour goals that are situation-oriented and are subsequently more likely to 

participate in positioning behaviours. Another difference in the older male model, in contrast 

to the other models, was that the most prominent predictor of willingness was situation-

oriented goals (self-efficacy remained the next largest predictor).  

Additionally, whilst not present in the older female and male models, self-oriented  

goals provided a partial and full mediation of the relationship between self-efficacy and 

behaviour for the younger female and male models, respectively (Δβ = .43 and .39). 

Situation-oriented goals partially mediated the relationship between self-efficacy and 

behaviour in the younger female and older male models but provided a full mediation of this 

relationship in the younger male and older female models (Δβ = .44, .40, .36, .26, for younger 

females and males and older females and males, respectively). While willingness partially 

mediated the relationship between self-efficacy and behaviour for the younger and older 

female and older male models, it provided a full mediation of this relationship in the younger 

male model (Δβ = .41, .37, .31, .24, for younger females and males and older females and 

males, respectively). Overall, the indirect effects through each mediator were statistically 

significant (p < .05), resulting in a full mediation of the direct effect of self-efficacy on 

behaviour in each sub-sample model.  

Another notable difference from the full sample final model was that in the younger 

and older female models, driver anger influenced self-efficacy (weak, positive effect), 

suggesting that female drivers, who display trait anger whilst driving and subsequently hold 

the belief that they can perform unsafe driving behaviours whilst maintaining the safety of 

themselves and those around them, are more willing to drive unsafely as well as more likely 

to perform positioning behaviours. Additional notable differences were: (a) a weak, positive 

covariance between risk association and self-oriented goals as well as a moderate, negative 

effect of self-efficacy on cognitive regulation in the younger female model, (b) weak, positive 

effects of risk association on self-oriented goals and of impulsiveness on risk association in 
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the younger male model, (c) a weak, negative effect of cognitive regulation on willingness in 

the older female model, and (d) a weak, positive effect of impulsiveness on willingness in the 

older male model.  

7.2.1. Differences between final, Time 1 models for each age/gender sub-sample 

In addition to the many similarities (e.g., the roles of situation-oriented goals and self- 

efficacy and the lack of prediction from positive affect and socially-oriented goals), a few 

notable differences were observed between the four, final age/gender sub-sample models 

when Time 1 criteria were predicted. For example, the models tended to better predict 

younger males’ willingness to take driving risks and females’ (compared to males’) 

positioning behaviour (although differences were not statistically significant; see Table 7.10). 

Five notable differences are discussed here. Specifically: (a) in contrast to the other models, 

cognitive regulation did not predict either criterion in the older male model, (b) self-oriented 

goals did not predict either criterion in the older male and female models, (c) the role of self-

efficacy on both criteria was substantially greater in the younger female model than in the 

older male model, (d) the role of driver anger was substantially weaker in the older male 

model in comparison to all other models, and (e) the role of cognitive regulation on both 

criteria was substantially stronger in the older female model than in the younger female 

model.  

The first notable difference between the models was that cognitive regulation did not 

predict either criterion in the older male model. The older male model was the only one not to 

have significant paths from impulsiveness to cognitive regulation and cognitive regulation to 

situation-oriented goals. Interestingly, the older male model was also the only one to have a 

significant path from impulsiveness to willingness. As a consequence of this, the total effect 

of impulsiveness on willingness was substantially stronger in the older male model than the 

younger female and male models (older male: .16 [95% CI: .08, .24], younger female: .01 

[95% CI: .00, .02], younger male: .01 [95% CI: .00, .02]).  
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The second difference was that self-oriented goals did not predict either criterion in 

the older male and female models. These models also did not have significant paths from 

self-efficacy to self-oriented goals and from self-oriented goals to behaviour. Also, the 

covariance between self-oriented and situation-oriented goals in these models was not 

significant.  

Third, the total effect of self-efficacy was substantially greater in the younger female 

model than in the older male model on both willingness (younger female: .56 [95% CI: .48, 

.64], older male: .32 [95% CI: .18, .46]) and positioning behaviour (indirect effect only- 

younger female: .53 [95% CI: .47, .59], older male: .22 [95% CI: .10, .34]). The younger 

female model was the only model to have a significant path from self-efficacy to cognitive 

regulation and also had a substantially stronger effect of self-efficacy on situation-oriented 

goals (younger female: .56 [95% CI: .46, .65], older male: .21 [95% CI: .06, .35]). 

Fourth, the total effect of driver anger on willingness was substantially weaker in the 

older male model in comparison to the other models (older male: .13 [95% CI: .07, .19], 

younger female: .32 [95% CI: .24, .40], younger male: .33 [95% CI: .23, .43], older female: 

.34 [95% CI: .26, .42]). Indeed, the older male model was the only one to not have a 

significant path from driver anger to willingness. Also, the older male model, in addition to 

the younger male model, did not have a significant path from driver anger to self-efficacy. 

Interestingly, the older male model had a substantially stronger covariance between 

impulsiveness and driver anger in comparison to the younger female model (older male: .37 

[95% CI: .26, .47], younger female: .17 [95% CI: .09, .25]).  

Fifth, the total effect of cognitive regulation was substantially stronger in the older 

female model than in the younger female model on both willingness (older female: -.22 [95% 

CI: -.34, -.10], younger female: -.04 [95% CI: -.01, -.07]) and positioning behaviour (indirect 

effect only- older female: -.25 [95% CI: -.35, -.15], younger female: -.07 [95% CI: -.14, -

.00]). Contributing to this, the older female model was the only one to have a significant path  
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from cognitive regulation to willingness.  

Some other interesting differences include that the younger male model was the only 

one to have significant paths from impulsiveness to risk association and risk association to 

self-oriented goals, resulting in it being the only model to have a significant indirect effect of 

risk association on positioning behaviour. Additionally, the younger female model was the 

only one to not have a significant covariance between sensation-seeking and driver anger, yet 

was also the only model to have a significant covariance between risk association and self-

oriented goals. Finally, the younger male model was the only one to not have a significant 

path from sensation-seeking to negative affect, the older male model was the only one to 

have a significant path from negative affect to situation-oriented goals, and the older female 

model had a substantially stronger effect of situation-oriented goals on risk association in 

comparison to the younger male model (older female: .52 [95% CI: .42, .60], younger male: 

.26 [95% CI: .15, .38]). 

7.2.2. Differences between final, Time 1 models and models predicting Time 2 criteria 

for each age/gender sub-sample  

Following on from the description of differences between final Time 1 models for 

each of the four age/gender sub-samples, this section outlines the major differences found 

between the final, Time 1 models for each age/gender sub-sample and their corresponding 

final models predicting Time 2 criteria. Again, tentative inferences about whether specific 

parameter estimates differed significantly were made only if: (a) the parameter was 

significant in only one of the models, or (b) if their 95% confidence intervals were not 

overlapping. Again, the models tended to better predict females’ (compared to males’) 

willingness to take driving risks and positioning behaviour (although differences were not 

statistically significant; see Table 7.10). Notably, the older female model predicting Time 2 

criteria predicted substantially less variance in positioning behaviour than the Time 1 older 

female model (Time 1 criteria: .67 [95% CI: .59, .74], Time 2 criteria: .49 [95% CI: .36,  
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.58]). This was the only age/gender sub-sample where this difference occurred. 

7.2.2.1. Younger female model- Time 2 criteria. 

Notable differences between the younger female models predicting Time 1 versus 

Time 2 criteria were that both risk perception and risk association did not predict either 

criterion (directly or indirectly) when predicting Time 2 willingness and behaviour. The 

model predicting Time 2 criteria did not have significant paths from negative affect to risk 

perception, from risk perception to willingness, from negative affect to risk association, from 

situation-oriented goals to risk association, or from risk association to behaviour. Also, this 

model did not have significant covariances between risk perception and self-efficacy or 

between risk association and self-oriented goals. These differences cast doubt on the effects 

of these variables in predicting willingness and behaviour in younger females, specifically the 

indirect effect of risk perception on behaviour and the direct effects of risk perception on 

willingness and of risk association on behaviour. Other notable differences include that the 

model predicting Time 2 criteria did not have a significant path from driver anger to 

willingness or a significant covariance between self-oriented and situation-oriented goals. 

A separate, post hoc analysis repeated the latent variable analysis predicting Time 2 

positioning behaviour, with Time 1, as opposed to Time 2, willingness. As before, this was 

conducted to aid in the interpretation of changes in the structure of the models that best 

predicted Time 1 behaviour versus Time 2 behaviour. When predicting Time 2 behaviour 

with Time 1 willingness, one difference was observed: the regression path from willingness 

to behaviour (direct effect of willingness) was no longer significant (p = .06). These results 

suggest that the moderate direct effect of Time 2 willingness on Time 2 positioning 

behaviour may again have been due to common-occasion bias, as opposed to variance shared 

by the variables themselves. The results of these analyses are further discussed in Chapter 11. 

7.2.2.2. Older female model- Time 2 criteria. 

Two notable differences between the older female models predicting Time 1 versus  
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Time 2 criteria were observed: (a) the direct effect of situation-oriented goals was 

substantially weaker when predicting the Time 2 criteria than when predicting the Time 1 

criteria, and (b) the model predicting Time 2 criteria did not have a significant path from 

cognitive regulation to willingness. Interestingly, these differences suggest the role of 

situation-oriented goals in predicting older females positioning behaviour may not be as 

stable as in other age/gender sub-samples.  

Again, a separate, post hoc analysis repeated the latent variable analysis predicting 

Time 2 positioning behaviour with Time 1, rather than Time 2, willingness. When predicting 

Time 2 behaviour with Time 1 willingness, the direct effect of willingness on behaviour was 

weaker, but not substantially so (Time 2: .46 [95% CI: .31, .60], Revised Time 2: .27 [95% 

CI: .11, .43]). These results suggest that the common-occasion bias observed in other models 

was not as strong for older females, with the direct effect of willingness (measured at either 

Time 1 or Time 2) on Time 2 behaviour remaining significant. This finding is also discussed 

in Chapter 11. 

7.2.2.3. Older male model- Time 2 criteria. 

Notable differences between the older male models predicting Time 1 versus Time 2 

criteria were that both impulsiveness and risk association were found to not predict either 

criterion (directly or indirectly) when predicting Time 2 willingness or Time 2 behaviour. 

The model predicting the Time 2 criteria did not have significant paths from impulsiveness to 

willingness, from negative affect to risk association, from situation-oriented goals to risk 

association, or from risk association to behaviour. Also, this model did not have significant 

covariances between impulsiveness and sensation-seeking or between impulsiveness and 

driver anger. Another notable difference was that this model had a substantially weaker total 

(indirect) effect of negative affect on positioning behaviour than the Time 1 model (Time 1:  

-.24 [95% CI: -.32, -.16], Time 2: -.07 [95% CI: -.13, -.01]). The model predicting Time 2 

criteria did not have a significant path from negative affect to situation-oriented goals. 
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Additionally, this model did not have a significant path from self-efficacy to situation-

oriented goals, resulting in a non-significant indirect effect of self-efficacy on willingness. 

Finally, the model predicting Time 2 criteria had a significant path from driver anger to risk 

perception. 

These differences cast doubt on: (a) the indirect effects of impulsiveness on behaviour 

and negative affect on both willingness and behaviour, and (b) the direct effects of 

impulsiveness on willingness and risk association on behaviour, found at Time 1 in the sub-

sample of older males. A separate, post hoc analysis repeated the latent variable analysis 

predicting Time 2 positioning behaviour with Time 1, as opposed to Time 2, willingness. 

When predicting Time 2 behaviour with Time 1 willingness, one difference was observed; 

namely, the regression path from willingness to behaviour was no longer significant (p = 

.28). This suggests that the moderate direct effect of Time 2 willingness on Time 2 behaviour 

may have also been due to common-occasion bias. The change from Time 2 to Time 1 

willingness also had an influence on the direct effect of situation-oriented goals on behaviour, 

but not substantially so (Time 2: .33 [95% CI: .11, .52], Revised Time 2: .49 [95% CI: .27, 

.71]). These results are discussed in Chapter 11. 

7.3. Encodings Models 

 Two clusters of individuals were identified based on the ways in which they perceived 

and categorised unsafe driving behaviour (encodings; Chapter 6). The two clusters were: (a) 

individuals who analyse driving behaviours by their essential components, with a focus on 

intentions (inputs) and beliefs about consequences (outcomes) (labelled “analysers”), and (b) 

individuals who construed behaviours with an extrinsic focus, based on influences external to 

the behaviour (labelled “externalisers”). These sub-samples were significantly different on 

their scores on all five criterion variables. To assess the analyser and externaliser sub-samples 

separately in the main analyses, Time 1 data from the entire sample (n = 1330) was examined 

using a k-means clustering procedure with the predicted number of clusters set to two (see 
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Chapter 6). Construct mean scores by cluster for this procedure can be seen in Table 7.12. As 

observed, the results are similar to those found in Chapter 6. Participants in cluster one 

(analysers) had significantly higher scores for the constructs of intent, t(1314) = 32.67, p < 

.001, d = 1.80, and locus of risk, t(1328) = 20.34, p < .001, d = 1.12, while participants in 

cluster two (externalisers) had significantly higher scores on commonness, t(1278) = 15.82, p 

< .001, d = .89, social influence, t(1328) = 3.85, p < .001, d = .21, and environmental 

affordance, t(1322) = 15.65, p < .001, d = .86.  

For both of the encodings sub-samples, sample size provided enough power to 

analyse complete models when assessing all variables at Time 1. However, reduced models, 

with fixed loadings and variances of error terms, were used when sample sizes decreased for 

analyses of models with Time 2 criteria. In these cases, each sub-sample was assessed by 

procedures and standards similar to those afforded to the age/gender sub-samples and the 

entire sample (except for validation across two, separate Time 1 sub-samples). Again, to be 

economical in the reporting of these analyses, the presentation and description of differences 

between the final encodings sub-sample models and: (a) the full sample model, as well as (b) 

each other, took precedence over the details of how each sub-sample model was achieved and 

the reporting of similarities between the models. Initial and final model fit indices for each 

sub-sample model can be seen in Table 7.8. Additionally, descriptions of the characteristics 

of both the Time 1 encodings sub-sample models are presented in Table 7.13. The proportion 

of variance explained in willingness and in positioning behaviour by each sub-sample model, 

at both Time 1 and Time 2, can be seen in Table 7.10. Unstandardised and standardised 

parameter estimates, and their associated bootstrap standard errors and bias corrected 

confidence intervals, for each sub-sample model are provided in Appendix C (Tables 14.10 to 

14.13). Figures depicting the final model for each encodings sub-sample are also provided in 

Appendix C (14.8 to 14.11). The results of the encodings sub-sample analyses for mediation 

can be seen in Table 7.14. 
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Table 7.12 

Time 1 Full Sample Construct Mean Scores by Encodings Cluster. 

Variable Analysers Externalisers 

 Mean SD Mean SD 

Intent 7.08 1.66 4.18 1.57 

Risk Locality 6.94 1.71 5.01 1.76 

Commonness 0.88 1.07 1.94 1.37 

Social influence 1.21 1.37 1.49 1.32 

Control 2.02 1.69 3.56 1.89 

 

Overall, a few notable differences between the full sample, final model and each 

encodings sub-sample final model were observed. In addition to affective regulation, both 

risk association and socially-oriented goals were excluded from the analysers model due to 

not predicting either criterion. No additional variables were excluded from the externalisers 

model. As such, situation-oriented goals had a moderate, positive effect on risk association in 

the externalisers model only. Risk association partially mediated the relationship between 

situation-oriented goals and behaviour in the externaliser model (Δβ = .16), with willingness 

providing no mediation, while willingness partially mediated this relationship in the analyser 

model (Δβ = .17), with risk association not present in this model. Additionally, self-oriented 

goals and willingness did not mediate the relationship between self-efficacy and behaviour in 

the externaliser model, with situation-oriented goals providing a full mediation (Δβ = .47). 

Finally in the externaliser model, driver anger influenced self-efficacy (weak, positive effect). 

This was similar to the younger and older female models discussed previously. 

7.3.1. Differences between final, Time 1 models for each encodings sub-sample 

Again, in addition to the many similarities (e.g., the roles of situation-oriented goals 

and self- efficacy), two notable differences were observed between the final encodings group 
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Table 7.13 

Characteristics of Time 1 Encodings Sub-Sample Models, including Important and Less Important Total Effects and Excluded Variables. 

Characteristic of the model Analysers Externalisers 

Important predictors of Behaviour Situation-oriented goals .78*** .83*** 

 Self-efficacy .48*** .46*** 

 Driver anger .27*** .33*** 

 Willingness .25*** c 

 Cognitive regulation c -.27*** 

Less important predictors of Behaviour Risk perception -.03* -.01* 

 Positive affect .05** .07** 

 Impulsiveness .06** .09** 

 Socially-oriented goals b .02* 

Important predictors of Willingness Situation-oriented goals .47*** .46*** 

 Self-efficacy .43*** .48*** 

 Driver anger .25*** .35*** 

 Negative affect -.21*** -.25*** 

Less important predictors of Willingness Self-oriented goals .00 .00 

 Positive affect .00 .00 

 Impulsiveness .04** .05** 

 Risk association b .00 

Variables excluded from model Socially-oriented goals Yes No 

 Risk association Yes No 

Note. a = Not a less important predictor, b = Variable excluded from model, c = Not an important predictor. 

*p < .05. **p < .01. ***p < .001.
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Table 7.14 

Results of Mediation Analyses for each Time 1 Encodings Sub-Sample Model. 

Model Relationship Mediator Direct effect 

without 

mediator 

Direct 

effect with 

mediator 

Indirect 

effect 

Result 

Analyser  Situation-oriented goals to behaviour Willingness .84*** .67*** .11*** Partial mediation 

 Self-efficacy to willingness Situation-oriented goals .42*** .22*** .21*** Partial mediation 

 Self-efficacy to behaviour Self-oriented goals .61*** .11** .05** Partial mediation 

 Self-efficacy to behaviour Situation-oriented goals .61*** .03 .34*** Full mediation 

 Self-efficacy to behaviour Willingness .61*** .13*** .07*** Partial mediation 

Externaliser  Situation-oriented goals to behaviour Risk association .86*** .70*** .24*** Partial mediation 

 Situation-oriented goals to behaviour Willingness .86*** .75*** .05 No mediation 

 Self-efficacy to willingness Situation-oriented goals .46*** .25*** .22*** Partial mediation 

 Self-efficacy to behaviour Self-oriented goals .51*** .17*** .02 No mediation 

 Self-efficacy to behaviour Situation-oriented goals .51*** .04 .39*** Full mediation 

 Self-efficacy to behaviour Willingness .51*** .20*** .02 No mediation 

*p < .05. **p < .01. ***p < .001.
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models when Time 1 criteria were predicted. Specifically: (a) socially-oriented goals, and (b) 

risk association did not predict either criterion (directly or indirectly) in the analyser model. 

The analyser model did not have significant paths from positive affect to socially-oriented 

goals, or from negative affect, positive affect, socially-oriented goals, or situation-oriented 

goals to risk association. Also, the analyser model did not have a significant path from risk 

association to behaviour or a significant covariance between self-oriented and socially-

oriented goals. This is in comparison to the externaliser model in which a significant indirect 

effect of socially-oriented goals and a significant direct effect of risk association were 

observed. In addition, the analyser model did not have significant paths from driver anger to 

self-efficacy or from sensation-seeking to positive affect. As a result of these differences, the 

models tended to better predict externalisers’ willingness to take driving risks (although 

differences in variance explained were not statistically significant; see Table 7.10). 

7.3.2. Differences between final, Time 1 models and models predicting Time 2 criteria 

for each encodings sub-sample 

The next section outlines the major differences found between the final, Time 1 model 

for each encodings sub-sample and their corresponding final models predicting Time 2 

criteria. Notably, the externaliser model predicting Time 2 criteria predicted substantially less 

variance in willingness to take driving risks than the Time 1 externaliser model (Time 1 

criteria: .54 [95% CI: .47, .60], Time 2 criteria: .35 [95% CI: .22, .45]). This difference did 

not occur between the analyser models. Additionally, both the analyser and externaliser 

models predicting Time 2 criteria predicted substantially less variance in positioning 

behaviour than their corresponding Time 1 models (analysers- Time 1 criteria: .85 [95% CI: 

.78, .97], Time 2 criteria: .52 [95% CI: .40, .62]; externalisers- Time 1 criteria: .83 [95% CI: 

.75, .89], Time 2 criteria: .48 [95% CI: .37, .56]). 

7.3.2.1. Analysers model- Time 2 criteria. 

Notable differences between the analyser models predicting Time 1 versus Time 2  
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criteria were that impulsiveness, positive affect, and cognitive regulation did not predict either 

criterion (directly or indirectly) when predicting Time 2 willingness or Time 2 behaviour. The 

model predicting Time 2 criteria did not have significant paths from impulsiveness to 

cognitive regulation, driver anger to positive affect, positive affect to self-oriented goals, or 

from cognitive regulation to situation-oriented goals. Also, in contrast to the Time 1 model, 

the model predicting Time 2 criteria did not have significant covariances between 

impulsiveness and sensation-seeking, between impulsiveness and driver anger, or between 

positive and negative affect. These differences cast doubt on the effects of these variables in 

predicting willingness and positioning behaviour for analysers, specifically the indirect effects 

of impulsiveness and cognitive regulation on behaviour and on willingness, and the indirect 

effect of positive affect on behaviour. Other notable differences include that the model 

predicting Time 2 criteria had a substantially weaker total effect of situation-oriented goals on 

behaviour (Time 1: .78 [95% CI: .70, .86], Time 2: .45 [95% CI: .31, .59]), as a result of a 

substantially weaker direct effect of situation-oriented goals on behaviour (Time 1: .67 [95% 

CI: .57, .78], Time 2: .32 [95 %CI: .18, 45]). This difference suggests the role of situation-

oriented goals in predicting analysers’ positioning behaviour may not be as stable as other 

variables. Also, the model predicting Time 2 criteria did not have a significant covariance 

between risk perception and self-oriented goals. 

As for previously reported sub-samples, a separate, post hoc analysis repeated the 

latent variable analysis predicting Time 2 positioning behaviour, with Time 1 willingness 

replacing Time 2 willingness. When predicting Time 2 behaviour with Time 1 willingness, 

one difference was observed: the regression path from willingness to behaviour (direct effect 

of willingness) was no longer significant (p = .08). This suggests that the moderate direct 

effect of Time 2 willingness on Time 2 behaviour may have been due to common-occasion  

bias as opposed to variance shared by the variables themselves.  

7.3.2.2. Externalisers model- Time 2 criteria. 
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A few notable differences between the externaliser models predicting Time 1 versus 

Time 2 criteria were observed. When predicting Time 2 criteria, positive affect did not predict 

either criterion (directly or indirectly). The model predicting Time 2 criteria did not have 

significant paths from driver anger or from sensation-seeking to positive affect, or from 

positive affect to: (a) self-oriented goals, and (b) risk association. The model predicting Time 

2 criteria also did not have a significant covariance between negative and positive affect. 

Also, when predicting Time 2 criteria, both socially-oriented and self-oriented goals did not 

predict either criterion. This model did not have significant paths from self-efficacy to self-

oriented goals, self-oriented goals to behaviour, or socially-oriented goals to risk association. 

Additionally, the model predicting Time 2 criteria did not have significant covariances 

between self-oriented and socially-oriented goals or between self-oriented and situation-

oriented goals.  

Other notable differences include that indirect effects of self-efficacy were 

substantially weaker when predicting both Time 2 willingness (Time 1: .23 [95% CI: .17, 

.29], Time 2: .08 [95% CI: .02, .14]) and Time 2 behaviour (Time 1: .46 [95% CI: .38, .54], 

Time 2: .24 [95% CI: .14, .34]). Additionally, when predicting the Time 2 criteria, the total 

effect of cognitive regulation on behaviour was substantially weaker (indirect effect only- 

Time 1: -.27 [95% CI: -.37, -.17], Time 2: -.07 [95% CI: -.15, -.01]). Also when predicting 

Time 2 criteria, the total effect of situation-oriented goals on behaviour was substantially 

weaker (Time 1: .83 [95% CI: .75, .91], Time 2: .44 [95% CI: .30, .58]), due mainly to a 

substantially weaker direct effect on behaviour (Time 1: .76 [95% CI: .64, .89], Time 2: .24 

[95% CI: .11, .37]). Furthermore, the total (direct) effect of willingness on behaviour was 

substantially stronger when predicting Time 2 criteria (Time 1: .10 [95% CI: .01, .19], Time 

2: .45 [95% CI: .30, .56]). Finally, when predicting Time 2 criteria, the paths from  

impulsiveness to risk association and from sensation-seeking to situation-oriented goals were  

significant. 
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Interestingly, these differences cast doubt on: (a) the indirect effects of positive affect 

and socially-oriented goals, and (b) the direct effect of self-oriented goals, on behaviour. The 

differences also suggest the role of situation-oriented goals in predicting externalisers’ 

positioning behaviour may not be as stable as that of other variables. Again, a separate, post 

hoc analysis found that the direct effect of Time 1 willingness on behaviour was substantially 

weaker than that of Time 2 willingness, but remaining statistically significant (Time 2: .45 

[95% CI: .30, .56], Revised Time 2: .17 [95% CI: .04, .29]). This suggests that the common-

occasion bias observed in the analyser model was not as strong for externalisers.  

7.4. Conclusion 

 In this chapter, the hypothesised model was evaluated in predicting willingness to take 

driving risks as well as self-reported “positioning” behaviours. A final model was chosen to 

best represent the data of the entire sample, with this model variously amended to best fit the 

data of each age/gender sub-sample and both encodings sub-samples, separately. This was in 

line with the aims of the research. The final model, and each subsequent sub-sample model, 

was tested with Time 1 predictors predicting Time 1 criteria in addition to Time 1 predictors 

predicting Time 2 criteria. The final model for the entire sample, as well as subsets of this 

sample, with Time 1 predictors predicting Time 1 criteria were described and, where 

appropriate, tentatively compared with: (a) each other, and (b) their respective corresponding 

models in which Time 1 predictors predicted Time 2 criteria. Proportions of explained 

variance in willingness varied between 31% and 55% in different models, while between 46% 

and 87% of the variance in positioning behaviour was explained. Overall, total effects of each 

variable, in each model, on both willingness and positioning behaviour suggest that situation-

oriented goals, self-efficacy, driver anger, and negative affect are the most important 

predictors of the criteria. In the next chapter, the same sequence of analyses is used to assess  

“distracted” driving behaviours.
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8. DISTRACTED DRIVING BEHAVIOURS 

This chapter reports results of analyses in which the hypothesised CAPS-based model 

is used to predict self-reported “distracted” driving behaviour. As one of the four categories 

of reckless driving behaviour identified through exploratory factor analysis of pilot test data 

(see Chapter 3) and validated through confirmatory factor analysis (see Chapter 5), distracted 

driving behaviours are described as those that increase the probability of a vehicle crash due 

to distraction or a deficit in perception, attention, or reaction time. As was seen in Table 2.1, 

behaviours that involve distraction were not widely represented in past measures of driver 

behaviour. However, this type of behaviour had the highest self-reports of engagement in the 

current sample (see Table 5.6). In line with Chapter 7, this chapter outlines the processes 

through which a final model was chosen to best represent the data for the entire sample and 

also describes how the final model was amended to best fit the data of each of the four 

age/gender sub-samples and both encodings sub-samples separately. This is in line with the 

aims of the current research. The final model, and each subsequent sub-sample model, was 

tested with Time 1 predictors predicting Time 1 criterion variables in addition to Time 1 

predictors predicting Time 2 criterion variables.  

8.1. Full Sample Model 

The hypothesised model was identical to that proposed for positioning behaviours, 

and can be seen in Figure 7.1. Again, the entire sample (n = 1330) was randomly split into 

two, roughly equal sub-samples in order to validate a final model in a sample separate to that 

from which it was derived. The first sub-sample, the calibration sample (n = 678), was used 

to find the best fitting final model through modification of the hypothesised model. The 

second sub-sample, the validation sample (n = 652), was then used in invariance testing to 

ensure the model found in the calibration sample did not vary, in either its measurement or 

structural components, from that observed in the validation sample. The two samples were 

not significantly different on any variables of interest (see Table 7.1). 
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8.1.1. Calibration sample 

The hypothesised model was fitted to the calibration sample data, where nine items 

departed from univariate normality (β2 ranging from -1.11 to 38.86), with Mardia’s (1970) 

normalised estimate of multivariate kurtosis revealing significant positive kurtosis and 

multivariate nonnormality (critical ratio = 127.36, p < .001). A review of Mahalanobis 

distance scores revealed two cases as distinctively different from all other cases, which were 

removed for the following analyses. As previously implemented (see Chapters 5 and 7), a 

Bollen-Stine bootstrap, based on 2000 bootstrap samples, was performed and its associated 

test of overall model fit was examined in response to multivariate nonnormality. 

Initial model fit was deemed unsatisfactory, χ
2
 (1043) = 3916.25, p < .001; CFI = .84; 

RMSEA = .06 (90% CI = .062, .066); SRMR = .15, with the Bollen-Stine p-value significant 

(p < .001). Observation of regression weights revealed several non-significant paths (p > .05) 

that were excluded from the model. These excluded paths were from each of risk association, 

risk perception, affective regulation, positive affect, socially-oriented goals, impulsiveness, 

and self-oriented goals to willingness to take driving risks, as well as those from each of 

affective regulation, positive affect, socially-oriented goals, impulsiveness, risk perception, 

driver anger, and risk association to distracted driving behaviour. With all remaining 

regression weights, covariances, and variances statistically significant, model fit remained 

unsatisfactory, χ
2
 (1057) = 3928.17, p < .001; CFI = .84; RMSEA = .06 (90% CI = .061, 

.066); SRMR = .15, with the Bollen-Stine p-value significant (p < .001). 

Exploration of standardised residuals and modification indices revealed possible 

avenues to improve model fit. As discussed in Chapter 4, and implemented in Chapter 7, only 

residuals and modification indices of regression weights and covariances were explored. 

With this, only variables at the same temporal position in the model were considered eligible 

to be covaried, with covariances between variables at different temporal positions in the 

model interpreted as regression weights from the variable considered temporally first to the 
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variable considered temporally second. Variables no longer predicting the criterion variables 

(either indirectly or directly) were excluded from subsequent analyses. A total of 14 

regression paths were added to the model, with each modification leading to improved model 

fit and considered theoretically plausible. Modifications concluded when no more 

theoretically meaningful changes were identified and when model parsimony was threatened. 

A description of each of the 14 modifications to the model can be seen in Table 8.1. Fit for 

the modified model was deemed satisfactory, χ
2
 (387) = 1216.51, p < .001; CFI = .92; 

RMSEA = .06 (90% CI = .053, .060); SRMR = .06, with the Bollen-Stine p-value significant 

(p < .001). 

8.1.2. Calibration and validation samples 

To validate the modified model and ensure invariance across the calibration and 

validation samples, both the measurement and structural components of the model were 

assessed in analyses that simultaneously used data from both samples. The configural model, 

with no constraints present, revealed satisfactory, sample-invariant fit for the modified 

model, χ
2
 (774) = 2575.05, p < .001; CFI = .91; RMSEA = .04 (90% CI = .040, .041); SRMR 

= .06, with the Bollen-Stine p-value significant (p < .001). The measurement model, where 

the measurement weights (factor loadings) of each sample are constrained to equality, was 

assessed for sample-invariance. No significant change from the configural model was found, 

Δχ
2 

= 12.97, Δdf = 22, p = .93; ΔCFI < .001, suggesting invariance in the measurement 

model. Additionally, the structural model, where the structural weights (regression paths) and 

covariances for each sample are constrained to equality, was assessed for sample-invariance. 

No significant change from the configural model was found, Δχ
2 

= 29.97, Δdf = 41, p = .91; 

ΔCFI < .001, suggesting invariance in the structural model. As such, the modified model, 

henceforth known as the final model, was found to be invariant across two randomly-

assigned sub-samples, indicating support for model validity. In the calibration sample, the 

model predicted 52.5% of the variance in willingness to take driving risks and 60.5% of the  
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Table 8.1  

Modifications to the Distracted Behaviour Model with Associated Changes in Model Fit. 

        Step Modified 

Parameter 

M.I Par. 

Change 

Δχ
2

(1) Notes 

1 Regression path: 

Positive affect to 

Self-oriented 

goals 

56.81 0.03 80.32 

***  

Regression path from self-oriented 

goals to distracted behaviours no 

longer significant (p = .10) and 

excluded from model. 

2 Covariance: 

Driver anger and 

Situation-oriented 

goals 

57.64 2.92 85.27  

*** 

Driver anger considered temporally 

first, therefore regression path 

included instead of covariance. 

3 Regression path: 

Self-efficacy to 

Situation-oriented 

goals 

71.89 0.28 98.39  

*** 

Regression path from sensation-

seeking to distracted behaviours no 

longer significant (p = .06) and 

excluded from model. 

4 Regression path: 

Positive affect to 

Socially-oriented 

goals 

51.33 0.01 70.79  

*** 

Regression path from negative affect 

to distracted behaviours no longer 

significant (p = .06) and excluded 

from model. 

5 Regression path: 

Self-efficacy to 

Self-oriented 

goals 

47.12 0.13 51.68  

*** 

 

6 Regression path: 

Risk perception to 

Negative affect 

44.04 8.02 57.76  

*** 

 

7 Regression path: 

Self-efficacy to 

Negative affect 

188.63 -3.54 147.20  

*** 

Regression path from negative affect 

to willingness no longer significant 

(p = .29) and excluded from model. 

8 Regression path: 

Self-efficacy to 

Positive affect 

57.67 0.06 62.86  

*** 

Regression path from self-efficacy to 

distracted behaviours no longer 

significant (p = .07) and excluded 

from model. 

9 Regression path: 

Sensation-seeking 

to Self-efficacy 

50.37 0.39 56.80  

*** 

Regression path from sensation-

seeking to willingness no longer 

significant (p = .10) and excluded 

from model. 

     Covariance between positive and 

negative affect no longer significant 

(p = .52) and excluded from model. 

     Affective regulation no longer 

predicting either criterion variable 

and excluded from model (Before: 

AIC = 3461.97, CAIC = 4129.43; 

After: AIC = 3004.95, CAIC = 

3606.21). 
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        Step Parameter M.I Par. 

Change 

Δχ
2

(1) Notes 

10 Regression path: 

Situation-oriented 

goals to Cognitive 

regulation 

49.09 -0.21 47.05  

*** 

Regression path from cognitive 

regulation to willingness no longer 

significant (p = .18) and excluded 

from model. 

11 Regression path: 

Socially-oriented 

goals to Risk 

association 

40.69 7.55 43.34 

*** 

Risk association no longer predicting 

either criterion variable and excluded 

from model (Before: AIC = 2894.66, 

CAIC = 3506.96; After: AIC = 

2770.36, CAIC = 3344.05). 

     Socially-oriented goals no longer 

predicting either criterion variable 

and excluded from model (Before: 

AIC = 2770.36, CAIC = 3344.05; 

After: AIC = 2613.91, CAIC = 

3165.53). 

12 Covariance: 

Impulsiveness 

and Cognitive 

regulation 

30.49 -0.06 23.90 

*** 

Impulsiveness considered temporally 

first, therefore regression path 

included instead of covariance. 

     Positive affect no longer predicting 

either criterion variable and excluded 

from model (Before: AIC = 2586.55, 

CAIC = 3140.25; After: AIC = 

2144.22, CAIC = 2642.76). 

     Self-oriented goals no longer 

predicting either criterion variable 

and excluded from model (Before: 

AIC = 2144.22, CAIC = 2642.76; 

After: AIC = 1379.39, CAIC = 

1800.70). 

13 Regression path: 

Sensation-seeking 

to Risk perception 

39.37 -1.09 27.99  

*** 

 

14 Regression path: 

Negative affect to 

Situation-oriented 

goals 

17.38 -0.03 10.25  

** 

 

Note. M.I. represents modification index, Par. Change represents parameter change. 

**p < .01. ***p < .001. 

variance in distracted driving behaviours. Similarly, in the validation sample, the model 

predicted 54.5% of the variance in willingness to take driving risks and 54.4% of the variance 

in distracted behaviours. The final model was imposed on both Time 1 and Time 2 data (n = 

552) where all predictor variables were measured at Time 1 and both criterion variables were 
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measured at Time 2. In this way, the model predicted future willingness and future behaviour. 

In this case, model fit was also deemed satisfactory, χ
2
 (387) = 1014.95, p < .001; CFI = .92; 

RMSEA = .05 (90% CI = .050, .058); SRMR = .06, with the Bollen-Stine p-value significant 

(p < .001). The final model was found to predict 41.2% of Time 2 willingness and 51% of 

Time 2 distracted driving behaviour.  

The final model can be seen in Figure 8.1. Notable changes from the hypothesised 

model are the exclusion of affective self-regulation, risk association, socially-oriented goals, 

positive affect, and self-oriented goals as well as the inclusion of relationships between 

variables from different CAUs. For economy of reporting in the current chapter, standardised 

parameter estimates for the calibration sample (the data that served as the basis for the model) 

and the entire sample that completed both Time 1 and Time 2 are shown in Table 8.2. Both 

unstandardised and standardised parameter estimates for each model, including associated 

bootstrap standard errors and bias corrected confidence intervals, are provided in Appendix D 

(Tables 15.1 and 15.2). This reporting convention is adopted for all models presented in this 

chapter. Indirect and total effects of each variable on the criterion variables for each model 

can be seen in Tables 8.3 and 8.4, respectively. 

8.1.3. Description of the final model predicting distracted behaviours 

8.1.3.1. Final model- Time 1 only. 

As can be observed in Table 8.3, total effects of each variable in the final Time 1 only 

model suggest situation-oriented goals, self-efficacy, willingness (predicting behaviour), and 

driver anger as the most important predictors of willingness and distracted driving behaviour. 

In contrast, affective regulation, risk association, positive affect, and socially-oriented and 

self-oriented goals were excluded from the model due to not predicting either criterion. 

Notably, impulsiveness, risk perception, negative affect, and cognitive regulation were weak 

predictors of the criteria. 

Table 8.2 indicates that situation-oriented goals was the single most important  
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Figure 8.1. Final model predicting distracted behaviour, invariant over two separate Time 1 

sub-samples as well as fitting the longitudinal data.  

 

predictor of distracted behaviour, with a moderate, positive, direct effect. Situation-oriented 

goals also had: (a) a weak, negative effect on cognitive regulation, which subsequently had a 

weak, negative effect on behaviour, and (b) a moderate, positive effect on willingness, which 

subsequently had a moderate, positive effect on behaviour. Mediation was, again, established 

by testing a model with direct effects only and comparing it to the model with mediation 

effects included. The results of the analyses for mediation can be seen in Table 8.5. Both 

cognitive regulation and willingness individually, partially mediated the relationship between 

situation-oriented goals and behaviour (Δβ = .33 and .30, respectively), with indirect effects 

through each mediator statistically significant (p < .05). Overall, this resulted in a weak, 

positive, indirect effect of situation-oriented goals on behaviour (see Table 8.3). Situation-

oriented goals did not have an indirect effect on willingness. In the model, situation-oriented 

goals was found to be influenced by negative affect (weak, negative effect), self-efficacy 
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Table 8.2 

Standardised Parameter Estimates for the Final model for Distracted Behaviours using both the Time 1 Calibration Sample (n = 678) and the 

Longitudinal Sample (n = 552). 

  Time 1 Calibration Sample Longitudinal Sample 

Number
a
 Parameter Std. 

Estimate 

Bootstrap Std. 

Error 

Std. 

Estimate 

Bootstrap Std. 

Error 

3 Regression Path: Sensation-seeking to Self-efficacy 0.41 0.04 0.48 0.05 

4 Regression Path: Impulsiveness to Cognitive regulation -0.20 0.04 -0.25 0.05 

7 Regression Path: Driver anger to Situation goals 0.32 0.04 0.32 0.05 

8 Regression Path: Self-efficacy to Situation goals 0.44 0.06 0.38 0.06 

11 Regression Path: Self-efficacy to Willingness 0.31 0.05 0.30 0.06 

12 Regression Path: Driver anger to Willingness 0.15 0.04 0.11 0.05 

14 Regression Path: Situation goals to Willingness 0.45 0.05 0.39 0.06 

20 Regression Path: Willingness to Behaviour 0.39 0.05 0.45 0.05 

23 Regression Path: Situation goals to Behaviour 0.43 0.05 0.32 0.06 

24 Covariance: Impulsiveness and Sensation-seeking 0.51 0.03 0.44 0.04 

25 Covariance: Impulsiveness and Driver anger 0.29 0.04 0.30 0.04 

26 Covariance: Sensation-seeking and Driver anger 0.16 0.04 0.16 0.04 

28 Covariance: Risk perception and Self-efficacy -0.44 0.04 -0.46 0.05 

38 Regression Path: Negative affect to Situation goals  -0.15 0.04 -0.22 0.05 

43 Regression Path: Risk Perception to Negative affect 0.29 0.05 0.18 0.05 

44 Regression Path: Self-efficacy to Negative affect -0.37 0.05 -0.47 0.05 

45 Regression Path: Sensation-seeking to Risk perception -0.28 0.04 -0.26 0.05 

46 Regression Path: Cognitive regulation to Behaviour -0.08 0.03 -0.08 0.04 

47 Regression Path: Situation goals to Cognitive regulation -0.25 0.05 -0.20 0.06 

Note. 
a
parameters are numbered as per Figure 8.1. All parameters significant at p < .05 level. 
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Table 8.3 

Standardised Indirect and Total Effects for Variables Predicting Willingness and Distracted Behaviour within the Final Model, using the Time 1 

Calibration Sample (n = 678). 

Variable Indirect Effects Total Effects 

 Willingness Distracted Willingness Distracted 

 Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Sensation seeking 0.22*** 0.03 0.18*** 0.03 0.22*** 0.03 0.18*** 0.03 

Impulsiveness 0.00 0.00 0.02** 0.01 0.00 0.00 0.02** 0.01 

Driver anger 0.15*** 0.03 0.26*** 0.03 0.29*** 0.03 0.26*** 0.03 

Risk perception -0.02*** 0.01 -0.03*** 0.01 -0.02*** 0.01 -0.03*** 0.01 

Self-efficacy 0.22*** 0.03 0.43*** 0.03 0.54*** 0.04 0.43*** 0.03 

Negative affect -0.07*** 0.02 -0.09*** 0.03 -0.07*** 0.02 -0.09*** 0.03 

Situation-oriented goals 0.00 0.00 0.20*** 0.03 0.45*** 0.05 0.63*** 0.04 

Cognitive regulation 0.00 0.00 0.00 0.00 0.00 0.00 -0.08* 0.03 

Willingness - - 0.00 0.00 - - 0.39*** 0.05 

Note. Two tailed, bias-corrected significance tests. 

*p < .05. **p < .01. ***p < .001. 
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Table 8.4 

Standardised Indirect and Total Effects for Time 1 Variables Predicting Time 2 Willingness and Distracted Behaviour within the Final Model, 

using the Longitudinal Sample (n = 552). 

Variable Indirect Effects Total Effects 

 Willingness Distracted Willingness Distracted 

 Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Std. 

Estimate 

Bootstrap 

Std. Error 

Sensation seeking 0.24*** 0.03 0.19*** 0.03 0.24*** 0.03 0.19*** 0.03 

Impulsiveness 0.00 0.00 0.02* 0.01 0.00 0.00 0.02* 0.01 

Driver anger 0.12*** 0.03 0.21*** 0.03 0.24*** 0.04 0.21*** 0.03 

Risk perception -0.02*** 0.01 -0.02*** 0.01 -0.02*** 0.01 -0.02*** 0.01 

Self-efficacy 0.19*** 0.03 0.38*** 0.04 0.49*** 0.04 0.38*** 0.04 

Negative affect -0.08*** 0.03 -0.11*** 0.03 -0.08*** 0.03 -0.11*** 0.03 

Situation-oriented goals 0.00 0.00 0.19*** 0.03 0.39*** 0.06 0.51*** 0.05 

Cognitive regulation 0.00 0.00 0.00 0.00 0.00 0.00 -0.08* 0.04 

Willingness - - 0.00 0.00 - - 0.45*** 0.05 

Note. Two tailed, bias-corrected significance tests. 

*p < .05. **p < .01. ***p < .001. 
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Table 8.5 

Results of Mediation Analyses for the Time 1 Calibration Sample Model Predicting Distracted Behaviours. 

Relationship Mediator Direct effect 

without mediator 

Direct effect 

with mediator 

Indirect 

effect 

Result 

Situation-oriented goals to behaviour Cognitive regulation .74*** .41*** .02** Partial mediation 

Situation-oriented goals to behaviour Willingness .74*** .44*** .18*** Partial mediation 

Self-efficacy to willingness Situation-oriented goals .55*** .31*** .20*** Partial mediation 

Self-efficacy to situation-oriented 

goals 

Negative affect .53*** .44*** .05*** Partial mediation 

Negative affect to willingness Situation-oriented goals -.10** -.04 -.06** Full mediation 

Self-efficacy to behaviour Situation-oriented goals .56*** .09* .33*** Partial mediation 

Self-efficacy to behaviour Willingness .56*** .17*** .13*** Partial mediation 

Negative affect to behaviour Situation-oriented goals -.03 - - No direct effect 

present 

*p < .05. **p < .01. ***p < .001.
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(moderate, positive effect), and driver anger (moderate, positive effect). These paths suggest 

that those who report low levels of negative emotional response to driving unsafely, greater 

beliefs in their ability to take driving risks safely, and greater trait anger whilst driving, 

harbour goals that are situation-oriented and are subsequently more likely to participate in 

distracted driving behaviours. These situation-oriented goals were also associated with less 

cognitive regulation, which is further related to greater engagement in distracted driving 

behaviours. 

In predicting willingness to take driving risks, the most prominent predictor was self-

efficacy. With a moderate, positive, direct effect on willingness, self-efficacy also had: (a) a 

moderate, positive effect on situation-oriented goals that, as discussed above, had a moderate, 

positive effect on willingness, and (b) a moderate, negative effect on negative affect, that had 

a weak, negative effect on situation-oriented goals. Situation-oriented goals partially 

mediated the relationship between self-efficacy and willingness (Δβ = .24). Negative affect 

partially mediated this relationship (self-efficacy to situation-oriented goals; Δβ = .09), with 

situation-oriented goals providing a full mediation of the relationship between negative affect 

and willingness (Δβ = .06). The indirect effects through each mediator were statistically 

significant (p < .05). Overall, this resulted in a weak, positive, indirect effect of self-efficacy 

on willingness (see Table 8.3).  

Both situation-oriented goals and willingness individually, partially mediated the 

relationship between self-efficacy and behaviour (Δβ = .47 and .39, respectively), with 

indirect effects through each mediator statistically significant (p < .05). As stated above, 

negative affect partially mediated the relationship between self-efficacy and situation-

oriented goals, however situation-oriented goals did not mediate the relationship between 

negative affect and behaviour as this relationship was not statistically significant. Overall, 

these effects resulted in a moderate, positive, indirect effect of self-efficacy on distracted 

behaviour, a full mediation of the direct effect. In the model, self-efficacy was influenced by 
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sensation-seeking (moderate, positive effect). The paths involved suggest that drivers who 

have higher sensation-seeking tendencies hold the belief that they can perform unsafe driving 

behaviours whilst maintaining the safety of themselves and those around them and are 

subsequently: (a) more willing to take driving risks, and (b) more likely to perform distracted 

behaviours, by influencing the goals that they seek when driving. 

All other variables had weak direct and indirect effects on the criteria. However, some 

interesting relationships were observed. As in the positioning behaviour model, a strong, 

positive covariance was found between sensation-seeking and impulsiveness. Similarly, a 

moderate, negative covariance was found between risk perception and self-efficacy. Again, 

this suggests that these variables share common variance that may have contributed to the 

weak predictive value of risk perception in regards to the criteria. Risk perception had a 

weak, positive effect on negative affect. This is interesting as this is in the opposite direction 

to the relationship found in the final model for positioning behaviours. 

8.1.3.2. Final model- Time 2 criterion variables. 

As expressed in Chapter 4, when comparing parameters (e.g., regression weights and 

covariances) and effects (e.g., indirect and total effects) between models, tentative inferences 

about whether these estimates differed significantly were made only if: (a) in model A the 

parameter was significant and in model B it was not, or (b) if their 95% confidence intervals 

were not overlapping. Applying these criteria, no notable differences were observed between 

the final models involving Time 1 versus Time 2 criterion variables. A separate, post hoc 

analysis repeated the latent variable analysis predicting Time 2 distracted behaviour, with 

Time 1, as opposed to Time 2, willingness. When predicting Time 2 behaviour with Time 1 

willingness, one difference was observed: the regression path from willingness to behaviour 

(direct effect of willingness) was substantially weaker (Time 2: .45, [95% CI: 0.35, 0.55], 

Revised Time 2: .24, [95% CI: 0.16, 0.32]) but not substantially different in comparison to 

predicting Time 1 behaviour (Time 1: .39, [95% CI: 0.29, 0.49]). These results suggest that 
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the stronger direct effect of Time 2 (versus Time 1) willingness on Time 2 behaviour may 

have been due to common-occasion bias (tested at the same data collection period) as 

opposed to variance shared by the variables themselves.  

8.2. Age/Gender Sub-Sample Models 

The final model was, again, fitted to the data obtained from each age/gender  

sub-sample, separately. In line with the research aims, exploratory procedures were used to 

identify the best fitting model for each age/gender sub-sample when predicting both criterion 

variables measured at Time 1 as well as at Time 2. Invariance testing also suggested that the 

measurement, Δχ
2 

= 125.37, Δdf = 66, p < .001; ΔCFI = .003, and structural components of 

the model, Δχ
2 

= 230.61, Δdf = 123, p < .001; ΔCFI = .002, were variant across these four 

groups, suggesting that the most informative further analyses would be ones that identified 

well-fitting models specific to each sub-sample. Due to the nonnormality inherent in the data, 

the analyses employed methods of data reduction in line with the procedures outlined in 

Holmes-Smith and Rowe (1994), discussed in Chapter 4, and implemented in Chapter 7. 

Loadings and error variances for each latent variable can be seen in Table 7.7. Each sub-

sample was assessed by similar procedures and standards that were afforded to the entire 

sample, except for validation across two separate Time 1 sub-samples. This process was 

described in Chapter 7. 

Due to low response numbers from the younger male sub-sample at Time 2 (n = 63), 

analyses involving Time 2 criterion variables had insufficient power to adequately estimate 

the number of parameters of the model, and thus a Time 2 model for this sub-sample was not 

identified. To be economical in the reporting of these analyses, the presentation and 

description of differences between the final sub-sample models and: (a) the full sample 

model, and (b) each other, took precedence over the specific details of how each sub-sample 

model was achieved as well as the reporting of similarities between the models. Initial and 

final model fit indices for each sub-sample model are presented in Table 8.6. Additionally, 
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descriptions of the characteristics of each of the four, Time 1 age/gender sub-sample models 

are presented in Table 8.7. The proportion of variance explained in both willingness and 

distracted behaviour by each sub-sample model, at both Time 1 and Time 2, can be seen in 

Table 8.8. Unstandardised and standardised parameter estimates and their associated 

bootstrap standard errors and bias corrected confidence intervals for each sub-sample model 

are provided in Appendix D (Tables 15.3 to 15.9). Figures illustrating each sub-sample model 

are also provided in Appendix D (Figures 15.1 to 15.7) to aid in the interpretation of 

parameter estimates. The results of the age/gender sub-sample analyses for mediation can be 

seen in Table 8.9. 

 Overall, a few notable differences between the full sample, final model and each 

age/gender sub-sample final model were observed. In addition to affective regulation, risk 

association, positive affect, and socially-oriented and self-oriented goals, cognitive regulation 

was also excluded from the younger female and older male models. Additionally, both risk 

perception and negative affect were excluded from the younger male model. Only in the older 

female model did situation-oriented goals have a moderate, negative effect on cognitive self-

regulation that subsequently had a weak, negative effect on behaviour. For older females, 

cognitive regulation partially mediated the relationship between situation-oriented goals and 

behaviour (Δβ = .31), in addition to willingness. In the younger male model, situation-

oriented goals was not influenced by negative affect. Additionally in the older female model, 

impulsiveness (weak, positive effect) influenced situation-oriented goals, suggesting that 

older female drivers who reported greater levels of impulsiveness harboured goals that were 

situation-oriented and were subsequently more likely to participate in distracted driving 

behaviours. In the older male model, sensation-seeking (weak, positive effect) influenced 

situation-oriented goals, suggesting that older male drivers who reported greater sensation-

seeking tendencies also harboured goals that were situation-oriented. 

Self-efficacy had a weak to moderate, negative effect on negative affect (in all but the  
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Table 8.6 

Distracted Behaviour Model Fit Statistics for each Age/Gender and Encodings Sub-Sample 

Model. 

Variable Model χ
2
 (df) CFI RMSEA      

(90% CIs) 

SRMR Bollen-Stine 

p-value 

T1 Females (≤ 25) Initial 92.86*** (26) .95 .08 (.059, .091) .07 < .001 

 Final 38.61** (19) .98 .05 (.025, .069) .04 .01 

T2 Females (≤ 25) Initial 26.40 (19) .98 .05 (.00, .089) .05 .24 

 Final 27.93 (20) .98 .05 (.00, .089) .05 .26 

T1 Males (≤ 25) Initial 77.38*** (26) .92 .09 (.069, .116) .07 < .001 

 Final 23.98* (12) .98 .07 (.025-.104) .04 .04 

T1 Females (>25) Initial 106.47*** (26) .92 .09 (.073, .109) .07 < .001 

 Final 40.77** (23) .98 .05 (.021, .067) .04 .03 

T2 Females (>25) Initial 24.05 (23) .99 .02 (.00, .062) .04 .49 

 Final 20.09 (19) .99 .02 (.00, .066) .04 .48 

T1 Males (>25) Initial 92.47*** (26) .89 .10 (.078, .123) .09 < .001 

 Final 26.09* (15) .98 .05 (.013, .088) .08 .04 

T2 Males (>25) Initial 17.50 (15) .99 .04 (.00, .095) .06 .34 

 Final 22.69 (20)  .99 .03 (.00, .085) .08 .35 

T1 Analysers Initial 1214.13*** (387) .91 .06 (.054, .061) .06 < .001 

 Final 1188.25*** (307) .91 .06 (.057, .065) .06 < .001 

T2 Analysers Initial/ 

final 

26.86 (18) .98 .04 (.00, .073) .05 .13 

T1 Externalisers Initial 1361.00*** (387) .90 .06 (.057, .064) .06 < .001 

 Final 1308.54*** (384) .91 .06 (.056, .063) .06 < .001 

T2 Externalisers Initial 40.57** (23) .97 .05 (.024, .080) .04 .04 

 Final 39.14* (25) .98 .05 (.012, .072) .05 .08 

*p < .05. ** p < .01. ***p < .001. 

younger male model), which subsequently had weak, negative effects on willingness (older 

male model only) and situation-oriented goals. Negative affect partially mediated this 

relationship in all but the younger male model (self-efficacy to situation-oriented goals; 
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Table 8.7 

Characteristics of Time 1 Age/Gender Sub-Sample Models, including Important and Less Important Total Effects and Excluded Variables. 

Characteristic of the model Females ≤ 25 Males ≤ 25 Females > 25 Males > 25 

Important predictors of behaviour Situation-oriented goals .46*** .44*** .34*** .44*** 

 Self-efficacy .44*** .37*** .31*** c 

 Willingness .44*** .51*** .47*** .39*** 

 Driver anger .25*** .28*** .23*** c 

 Sensation-seeking c c .27*** c 

Less important predictors of behaviour Impulsiveness .01* .05* a .10** 

 Risk perception -.01* b -.02* a 

 Negative affect -.05* b -.06** -.14*** 

Important predictors of willingness Self-efficacy .58*** .49*** .50*** .33*** 

 Driver anger .32*** .40*** .36*** .23*** 

 Situation-oriented goals .31*** .35*** .32*** .38*** 

 Sensation-seeking .22*** .27*** c c 

Less important predictors of willingness Impulsiveness .00 .00 .07** .16*** 

 Risk Perception -.01 b -.01* .10** 

 Negative affect -.04* b -.05* a 

 Cognitive regulation b .00 .00 b 

Variables excluded from model Cognitive regulation Yes No No Yes 

 Risk perception No Yes No No 

 Negative affect No Yes No No 

Note. a = Not a less important predictor, b = Variable excluded from model, c = Not an important predictor. 

*p < .05. **p < .01. ***p < .001. 
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Table 8.8  

Proportion of Variance Explained in Willingness and Distracted Behaviour for each Sub-Sample, with Time 1 Variables Predicting: (a) Time 1 

Criteria, and (b) Time 2 Criteria. 

Sample Willingness Distracted behaviour 

 Std. 

Estimate 

Bootstrap 

Std. Error 

95% Bias Corrected 

Confidence Intervals 

Std. 

Estimate 

Bootstrap 

Std. Error 

95% Bias Corrected 

Confidence Intervals 

   Lower Upper   Lower Upper 

Younger females
a
 .48 .04 .41 .56 .47 .04 .39 .54 

Younger females
b
 .38 .07 .24 .50 .49 .06 .36 .60 

Younger males
a
 .58 .05 .47 .66 .51 .05 .39 .59 

Older females
a
 .48 .05 .38 .55 .48 .04 .38 .55 

Older females
b
 .40 .06 .27 .52 .39 .06 .27 .49 

Older males
a
 .43 .05 .33 .51 .45 .05 .34 .55 

Older males
b
 .31 .07 .17 .42 .43 .07 .26 .55 

Analysers
a
 .49 .03 .42 .54 .56 .04 .47 .64 

Analysers
b
 .35 .06 .23 .45 .37 .05 .26 .47 

Externalisers
a
 .55 .03 .48 .61 .56 .04 .48 .64 

Externalisers
b
 .34 .06 .22 .45 .47 .05 .36 .55 

Note. 
a
Time 1 variables only, 

b
Time 1 variables predicting Time 2 criteria. 

The younger male model was not assessed for Time 2 criteria due to a small sample size.
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Table 8.9 

Results of Mediation Analyses for each Time 1 Age/Gender Sub-Sample Distracted Behaviour Model. 

Model Relationship Mediator Direct effect 

without 

mediator 

Direct 

effect with 

mediator 

Indirect 

effect 

Result 

Younger  Situation-oriented goals to behaviour Willingness .61*** .33*** .14*** Partial mediation 

females Self-efficacy to willingness Situation-oriented goals .59*** .41*** .16*** Partial mediation 

 Self-efficacy to situation-oriented goals Negative affect .58*** .52*** .04* Partial mediation 

 Negative affect to willingness Situation-oriented goals -.09* -.05 -.04* Full mediation 

 Self-efficacy to behaviour Situation-oriented goals .61*** .22*** .23*** Partial mediation 

 Self-efficacy to behaviour Willingness .61*** .25*** .14*** Partial mediation 

 Negative affect to behaviour Situation-oriented goals -.05 - - No direct effect present 

Younger  Situation-oriented goals to behaviour Willingness .59*** .26*** .18*** Partial mediation 

males Self-efficacy to willingness Situation-oriented goals .48*** .33*** .16*** Partial mediation 

 Self-efficacy to behaviour Situation-oriented goals .52*** .11 .22*** Full mediation 

 Self-efficacy to behaviour Willingness .52*** .12 .16*** Full mediation 

Older  Situation-oriented goals to behaviour Willingness .46*** .16** .15*** Partial mediation 

females Situation-oriented goals to behaviour Cognitive regulation .46*** .15** .05** Partial mediation 

 Self-efficacy to willingness Situation-oriented goals .52*** .37*** .10*** Partial mediation 

 Self-efficacy to situation-oriented goals Negative affect .41*** .32*** .07** Partial mediation 

 Negative affect to willingness Situation-oriented goals -.16*** -.11* -.05** Partial mediation 

 Self-efficacy to behaviour Situation-oriented goals .44*** .18** .12*** Partial mediation 

 Self-efficacy to behaviour Willingness .44*** .19*** .15*** Partial mediation 

 Negative affect to behaviour Situation-oriented goals -.13** -.10* -.05** Partial mediation 

Older Situation-oriented goals to behaviour Willingness .49*** .29*** .15*** Partial mediation 
males Self-efficacy to willingness Situation-oriented goals .40*** .24*** .06* Partial mediation 
 Self-efficacy to situation-oriented goals Negative affect .21*** .16* .03* Partial mediation 
 Negative affect to willingness Situation-oriented goals -.23*** -.16** -.06* Partial mediation 
 Self-efficacy to behaviour Situation-oriented goals .32*** .09 .08* Full mediation 
 Self-efficacy to behaviour Willingness .32*** .10 .09** Full mediation 
 Negative affect to behaviour Situation-oriented goals -.10 - - No direct effect present 

*p < .05. **p < .01. ***p < .001. 
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Δβ = .06, .09, .05, for younger females and older females and males respectively), with 

situation-oriented goals providing a full mediation of the relationship between negative affect 

and willingness in the younger female model (Δβ = .04) and a partial mediation of this 

relationship in the older female and older male models (Δβ = .05, .07, respectively). Both 

situation-oriented goals and willingness individually, partially mediated the relationship 

between self-efficacy and behaviour for the younger and older female models (situation-

oriented goals: Δβ = .39, .26; willingness: Δβ = .36, .25, respectively), whilst individually 

providing a full mediation of this relationship for the younger and older male models 

(situation-oriented goals: Δβ = .41, .23; willingness: Δβ = .40, .22, respectively). As stated 

above, negative affect partially mediated the relationship between self-efficacy and situation-

oriented goals, however situation-oriented goals only partially mediated the relationship 

between negative affect and behaviour in the older female model (Δβ = .03). Additionally in 

each age/gender sub-sample model, driver anger influenced self-efficacy (weak, positive 

effect), suggesting that drivers who display trait anger whilst driving also hold the belief that 

they can perform unsafe driving behaviours whilst maintaining the safety of themselves and 

those around them and are subsequently more willing to drive unsafely as well as more likely 

to perform distracted driving behaviours. 

Other notable differences from the full sample, final model were: (a) a weak, positive 

effect of driver anger on self-efficacy in each age/gender sub-sample model, (b) weak, 

positive effects of impulsiveness on willingness and sensation-seeking on situation-oriented 

goals, as well as weak, negative effects of impulsiveness on risk perception, negative affect 

on willingness, and risk perception on behaviour in the older male model, (c) a weak, 

negative effect of impulsiveness on negative affect in the younger female model, (d) weak, 

positive effects of sensation-seeking on both willingness and cognitive regulation in the 

younger male model, and (e) weak, positive effects of impulsiveness on situation-oriented 

goals and sensation-seeking on behaviour in the older female model. 
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 8.2.1. Differences between final, Time 1 models for each age/gender sub-sample 

In addition to the many similarities (e.g., the roles of situation-oriented goals and self-

efficacy), a few notable differences were observed between the four, final age/gender sub-

sample models when Time 1 criteria were predicted. For example, the models tended to again 

better predict younger males’ willingness to take driving risks (although differences were not 

statistically significant; see Table 8.8). Five notable differences are discussed here. 

Specifically: (a) in contrast to the other models, risk perception and negative affect did not 

predict either criterion in the younger male model, (b) the roles of risk perception and 

negative affect were substantially greater in the older male model than the younger and older 

female models, (c) cognitive regulation did not predict either criterion in the younger female 

or older male models, (d) the role of impulsiveness was substantially greater in the older 

female and male models in comparison to the other two models when predicting willingness 

and in comparison to the younger female model only when predicting behaviour, and (e) the 

role of self-efficacy was substantially stronger in the younger female model in comparison to 

the older male model when predicting willingness and was substantially stronger in both the 

younger female and male models in comparison to the older male model when predicting 

behaviour.  

The first notable difference between the models was that risk perception and negative 

affect did not predict either criterion in the younger male model. The younger male model 

was the only one not to have significant paths from both risk perception and self-efficacy to 

negative affect and negative affect to situation-oriented goals. Interestingly, the younger male 

model was also the only model not to have a significant covariance between risk perception 

and self-efficacy and also did not have a significant path from sensation-seeking to risk 

perception.  

The second difference was that substantially stronger total effects were found in the 

older male model in comparison to the younger and older female models for risk perception 
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on willingness (indirect effect only- older male: -.10 [95% CI: -.16, -.04], younger female:     

-.01 [95% CI: -.02, -.00], older female: -.01 [95% CI: -.02, -.00]), negative affect on 

willingness (older male: -.22 [95% CI: -.34, -.10], younger female: -.04 [95% CI: -.08, -.00], 

older female: -.05 [95% CI: -.06, -.01]), and risk perception on behaviour (older male: -.24 

[95% CI: -.34, -.14], younger female: -.01 [95% CI: -.02, -.00], older female: -.02 [95% CI:   

-.04, -.00]). Notably, the older male model did not have a significant path from sensation-

seeking to risk perception but was the only model to have significant paths from 

impulsiveness to risk perception, risk perception to distracted driving behaviour, and negative 

affect to willingness. 

Third, cognitive regulation did not predict either criterion in the younger female or 

older male models. Related, the younger female and older male models did not have a 

significant path from impulsiveness to cognitive regulation or from cognitive regulation to 

distracted driving behaviour. In contrast, the older female model was the only model to have 

a significant path from situation-oriented goals to cognitive regulation.  

Fourth, the older male and female models were the only models to have a significant 

total effect of impulsiveness on willingness and these models also had a stronger total effect 

of impulsiveness on behaviour than the younger female model (indirect effect only- older 

female: .10 [95% CI: .06, .14], older male: .10 [95% CI: .04, .16], younger female: .01 [95% 

CI: .00, .02]). Indeed, the two older models also had a substantially stronger covariance 

between impulsiveness and driver anger in comparison to the younger female model (older 

female: .34 [95% CI: .26, .42], older male: .37 [95% CI: .27, .47], younger female: .17 [95% 

CI: .09, .25]). The older male model was the only one to have a significant path from 

impulsiveness to willingness, the younger female model was the only one to have a 

significant path from impulsiveness to negative affect, and the older female model was the 

only one to have a significant path from impulsiveness to situation-oriented goals.  

Fifth, the total effect of self-efficacy on willingness was substantially stronger in the  
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younger female model than in the older male model (younger female: .58 [95% CI: .50, .66], 

older male: .33 [95% CI: .21, .45]) and the total effect of self-efficacy on behaviour was 

substantially stronger in both the younger female and male models in comparison to the older 

male model (indirect effect only- younger female: .44 [95% CI: .38, .50], younger male: .37 

[95% CI: .27, .47], older male: .18 [95% CI: .10, .26]). Also, the path from self-efficacy to 

situation-oriented goals was substantially stronger in the younger female model than the older 

male model (younger female: .52 [95% CI: .42, .62], older male: .16 [95% CI: .02, .30]).  

Some other interesting differences include that the younger female model was the 

only one not to have a significant covariance between sensation-seeking and driver anger. 

Additionally, the younger male model was the only one to have significant paths from 

sensation-seeking to both willingness and cognitive regulation. The older female model was 

the only one to have a significant path from sensation-seeking to distracted driving 

behaviour. Finally, the older male model was the only one to have a significant path from 

sensation-seeking to situation-oriented goals. 

8.2.2. Differences between final, Time 1 models and models predicting Time 2 criteria 

for each age/gender sub-sample  

Following on from the description of differences between final Time 1 models for 

each of the four age/gender sub-samples, this section outlines the major differences found 

between the final, Time 1 models for each age/gender sub-sample and their corresponding 

final models predicting Time 2 criteria. Notably, the Time 2 models tended to better predict 

younger females’ distracted behaviour (although differences were not statistically significant; 

see Table 8.8). 

8.2.2.1. Younger female model- Time 2 criteria. 

Two notable differences between the younger female models predicting Time 1 

versus Time 2 criteria were that when predicting Time 2 willingness and behaviour: (a) the 

path from driver anger to willingness was not significant, and (b) impulsiveness had a  
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significant total effect (indirect effect only). These differences cast doubt on the direct effect 

of driver anger in predicting willingness to take driving risks in younger females. A separate, 

post hoc analysis, once again, repeated the latent variable analysis predicting Time 2 

distracted behaviour, with Time 1, as opposed to Time 2, willingness. When predicting Time 

2 behaviour with Time 1 willingness in this way, no differences were observed from the 

original results. 

8.2.2.2. Older female model- Time 2 criteria. 

Four notable differences between the older female models predicting Time 1 versus 

Time 2 criteria were observed. When predicting Time 2 criteria: (a) cognitive regulation no 

longer predicted either criterion, resulting in non-significant paths from both impulsiveness 

and situation-oriented goals to cognitive regulation and from cognitive regulation to 

behaviour, (b) the path from driver anger to willingness was not significant, (c) the path from 

situation-oriented goals to behaviour was no longer significant, and (d) the total effect of 

impulsiveness on behaviour was substantially weaker (indirect effect only- Time 1: .10 [95% 

CI: .06, .14], Time 2: .03 [95% CI: .01, .05]). Again, a separate, post hoc analysis repeated 

the latent variable analysis predicting Time 2 behaviour with Time 1, rather than Time 2, 

willingness. This change in the model resulted in no changes to the pattern of significant 

parameter estimates. 

8.2.2.3. Older male model- Time 2 criteria. 

Six notable differences between the older male models predicting Time 1 versus Time 

2 criteria were observed. Specifically, when predicting Time 2 criteria: (a) the path from 

driver anger to willingness was substantially stronger (Time 1: .06 [95% CI: .00, .12], Time 

2: .33 [95% CI: .15, .51]), (b) the path from driver anger to self-efficacy was not significant, 

(c) the path from impulsiveness to willingness was not significant, resulting in substantially 

weaker total effect of impulsiveness on willingness (Time 1: .16 [95% CI: .08, .24], Time 2: 

.01 [95% CI: .00, .02]), (d) the path from negative affect to situation-oriented goals was not 
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significant, resulting in a non-significant indirect effect of negative affect on willingness, (e) 

the path from risk perception to behaviour was not significant, resulting in a substantially 

weaker total effect of risk perception on behaviour (Time 1: .24 [95% CI: .14, .34], Time 2: 

.02 [95% CI: .00, .04]), and (f) the total effect of impulsiveness on behaviour was 

substantially weaker (indirect effect only- Time 1: .10 [95% CI: .04, .16], Time 2: .01 [95% 

CI: .00, .02]). Again, a separate, post hoc analysis repeated the latent variable analysis 

predicting Time 2 behaviour with Time 1, rather than Time 2, willingness. This change in the 

model also resulted in no changes to the pattern of significant parameter estimates. The 

results of these analyses are further discussed in Chapter 11. 

8.3. Encodings Models 

 The two clusters of individuals who were identified based on the ways in which they 

perceived and categorised unsafe driving behaviour (analysers and externalisers; Chapter 6) 

were significantly different on their scores for the criterion variables and assessed separately 

in the main analyses. Statistical procedures, and reporting conventions, are the same as for 

positioning behaviours (see Chapter 7). Initial and final model fit indices for each sub-sample 

model can be seen in Table 8.6. Additionally, descriptions of the characteristics of both of the 

Time 1 encodings sub-sample models are presented in Table 8.10. The proportion of variance 

explained in both willingness and distracted behaviour by each sub-sample model, at both 

Time 1 and Time 2, can be seen in Table 8.8. Unstandardised and standardised parameter 

estimates, and their associated bootstrap standard errors and bias corrected confidence 

intervals, for each sub-sample model are provided in Appendix D (Tables 15.10 to 15.13). 

Figures of each sub-sample model are also provided in Appendix D (15.8 to 15.10). The 

results of the encodings sub-sample analyses for mediation can be seen in Table 8.11. 

Overall, a few notable differences between the full sample, final model and each 

encodings sub-sample final model were observed. In addition to affective regulation, risk 

association, positive affect, and socially-oriented and self-oriented goals, cognitive 
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Table 8.10 

Characteristics of Time 1 Encodings Sub-Sample Models, including Important and Less Important Total Effects and Excluded Variables. 

Characteristic of the model Analysers Externalisers 

Important predictors of Behaviour Situation-oriented goals .61*** .60*** 

 Willingness .41*** .36*** 

 Self-efficacy .37*** .34*** 

 Driver anger .28*** .28*** 

Less important predictors of Behaviour Risk perception -.02* -.02* 

 Impulsiveness .06** .06** 

 Negative affect -.07** -.07** 

Important predictors of Willingness Self-efficacy .47*** .47*** 

 Situation-oriented goals .46*** .44*** 

 Driver anger .31*** .33*** 

Less important predictors of Willingness Risk perception -.02* -.02* 

 Impulsiveness .05* a 

 Negative affect -.06** -.05** 

 Cognitive regulation b .00 

Variables excluded from model Cognitive regulation Yes No 

Note. a = Not a less important predictor, b = Variable excluded from model. 

*p < .05. **p < .01. ***p < .001. 
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Table 8.11 

Results of Mediation Analyses for each Time 1 Encodings Sub-Sample Distracted Behaviour Model. 

Model Relationship Mediator Direct effect 

without mediator 

Direct effect 

with 

mediator 

Indirect 

effect 

Result 

Analyser  Situation-oriented goals to behaviour Willingness .70*** .42*** .19*** Partial mediation 

 Self-efficacy to willingness Situation-oriented goals .49*** .27*** .17*** Partial mediation 

 Self-efficacy to situation-oriented goals Negative affect .44*** .38*** .04** Partial mediation 

 Negative affect to willingness Situation-oriented goals -.10* -.04 -.05* Full mediation 

 Self-efficacy to behaviour Situation-oriented goals .56*** .08 .27*** Full mediation 

 Self-efficacy to behaviour Willingness .56*** .15** .12*** Partial mediation 

 Negative affect to behaviour Situation-oriented goals -.27*** -.01 -.07** Full mediation 

Externaliser Situation-oriented goals to behaviour Willingness .72*** .43*** .16*** Partial mediation 

 Situation-oriented goals to behaviour Cognitive regulation .72*** .41*** .02* Partial mediation 

 Self-efficacy to willingness Situation-oriented goals .49*** .29*** .15*** Partial mediation 

 Self-efficacy to situation-oriented goals Negative affect .42*** .35*** .04* Partial mediation 

 Negative affect to willingness Situation-oriented goals -.10* -.06 -.04* Full mediation 

 Self-efficacy to behaviour Situation-oriented goals .60*** .18*** .23*** Partial mediation 

 Self-efficacy to behaviour Willingness .60*** .25*** .09*** Partial mediation 

 Negative affect to behaviour Situation-oriented goals -.22*** -.10** -.06** Partial mediation 

*p < .05. **p < .01. ***p < .001. 
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regulation was also excluded from the analysers model due to not predicting either 

criterion. No additional variables were excluded from the externalisers model. As such, 

cognitive regulation did not mediate the relationship between situation-oriented goals 

and behaviour in the analyser model. In the externaliser model, situation-oriented goals 

was also influenced by sensation-seeking (weak, positive effect), suggesting that 

externalisers who report higher sensation-seeking tendencies, harbour goals that are 

situation-oriented and subsequently more likely to participate in distracted driving 

behaviours. 

Both situation-oriented goals and willingness individually, partially mediated the 

relationship between self-efficacy and behaviour for the externaliser model (situation-

oriented goals: Δβ = .42, willingness: Δβ = .35,), whilst situation-oriented goals 

provided a full mediation of this relationship for the analyser model in addition to a 

partial mediation by willingness (situation-oriented goals: Δβ = .42; willingness: Δβ = 

.41). As in the full sample, final model, negative affect partially mediated the 

relationship between self-efficacy and situation-oriented goals, however situation-

oriented goals partially mediated the relationship between negative affect and behaviour 

in the externaliser model (Δβ = .26) and provided a full mediation of this relationship in 

the analyser model (Δβ = .12). Additionally in both models, driver anger influenced 

self-efficacy (weak, positive effect). This was similar to the age/gender sub-sample 

models discussed previously. As a result of these differences, the models tended to 

better predict externalisers’ willingness to take driving risks (although differences in 

variance explained were not statistically significant; see Table 8.8). 

8.3.1. Differences between final, Time 1 models for each encodings sub-sample 

Three notable differences were observed between the final encodings sub-

sample models when Time 1 criteria were predicted. Specifically: (a) cognitive  
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regulation did not predict either criterion in the analyser model, with paths from both 

impulsiveness and situation-oriented goals to cognitive regulation and from cognitive 

regulation to behaviour not significant, (b) in the analyser model, the path from 

impulsiveness to willingness was not significant, resulting in it being the only model to 

have a significant indirect effect of impulsiveness on willingness, and (c) the paths from 

sensation-seeking to situation-oriented goals in the analyser model and from 

impulsiveness to situation-oriented goals in the externaliser model were not significant. 

8.3.2. Differences between final, Time 1 models and models predicting Time 2 

criteria for each encodings sub-sample 

This section outlines the major differences found between the final, Time 1 

models for each encodings sub-sample and their associated final models predicting 

Time 2 criteria. Notably, the externaliser model predicting Time 2 criteria predicted 

substantially less variance in willingness to take driving risks than the Time 1 

externaliser model (Time 1 criteria: .55 [95% CI: .48, .61], Time 2 criteria: .34 [95% CI: 

.22, .45]). This difference did not occur between the analyser models. 

8.3.2.1. Analysers model- Time 2 criteria. 

A notable difference between the analyser models predicting Time 1 versus 

Time 2 criteria was that the total effect of situation-oriented goals on behaviour was 

substantially stronger when predicting Time 1 criteria (Time 1: .61 [95% CI: .51, .71], 

Time 2: .38 [95% CI: .26, .50]). Again, a separate, post hoc analysis predicted Time 2 

behaviour with Time 1, rather than Time 2, willingness. This change in the model 

resulted in no changes to the pattern of significant parameter estimates. 

8.3.2.2. Externalisers model- Time 2 criteria. 

A few notable differences between the externaliser models predicting Time 1 

versus Time 2 criteria were observed. Specifically, when predicting Time 2 criteria: (a)  
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the path from driver anger to willingness was substantially stronger (Time 1: .11 [95% 

CI: .03, .19], Time 2: .36 [95% CI: .22, .50]), (b) the covariance between impulsiveness 

and sensation-seeking was substantially weaker (Time 1: .49 [95% CI: .43, .55], Time 2: 

.29 [95% CI: .17, .41]), (c) the path from impulsiveness to willingness was not 

significant, resulting in the Time 1 model being the only one to have a total effect of 

impulsiveness on willingness, (d) the path from situation-oriented goals to cognitive 

regulation was not significant, (e) the total effect of risk perception on behaviour was 

substantially stronger (Time 1: -.02 [95% CI: -.04, -.00], Time 2: -.15 [95% CI: -.25,      

-.05]), resulting from a significant path from risk perception to behaviour, and (f) the 

total effect of situation-oriented goals on behaviour was substantially weaker (Time 1: 

.60 [95% CI: .52, .68], Time 2: .36 [95% CI: .24, .48]). The separate, post hoc analysis 

found that when predicting Time 2 behaviour with Time 1 willingness, the direct effect 

of situation-oriented goals on behaviour was substantially weaker, but remaining 

statistically significant (Time 2: .50 [95% CI: .40, .60], Revised Time 2: .23 [95% CI: 

.07, .33]).  

8.4. Conclusion 

 In this chapter, the hypothesised model was evaluated for predicting willingness 

to take driving risks as well as self-reported “distracted” driving behaviours. The 

statistical procedures and reporting conventions were identical to Chapter 7. Proportions 

of explained variance in willingness varied between 31% and 58% in different models, 

while between 37% and 61% of the variance in distracted behaviour was explained. 

Overall, total effects of each variable, in each model, on both willingness and distracted 

driving behaviour suggest that situation-oriented goals, self-efficacy, willingness, and 

driver anger are the most important predictors of the criteria. The next chapter concerns 

the analysis of data related to “substance-use” driving behaviours. 
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9. SUBSTANCE-USE DRIVING BEHAVIOURS 

In this chapter, the CAPS model is evaluated for predicting self-reported 

“substance-use” driving behaviours. As one of the four categories of reckless driving 

behaviour identified through exploratory factor analysis of pilot test data (see Chapter 

3), substance-use driving behaviours are described as those that increase the 

probability of a vehicle crash due to driving under the influence of drugs or alcohol. 

Two behaviours fell into this category: (a) driving under the influence of cannabis or 

any other psychoactive drug (e.g., ecstasy), and (b) driving when you suspect you are 

over the .05 blood alcohol limit. 

As reported in Chapter 5, the items reflecting the substance-use driving 

variable were found to have severe skewness, resulting in floor effects, and limited 

variability in these items. For this reason, the items reflecting substance-use 

behaviours were excluded from the main latent variable analyses (Chapters 7 and 8). 

Nonetheless, these behaviours were examined separately to predict group membership 

(engagement versus no engagement) in supplementary analyses. The lack of 

variability in the items reflecting substance-use driving behaviour was a catalyst for 

utilising hierarchical binary logistic regression analyses, which were performed for 

Time 1 predictors predicting: (a) Time 1 behaviour, and (b) Time 2 behaviour. 

Consistent with Chapters 7 and 8, analyses were performed for the entire sample as 

well as for subsets of the data (age/gender and encodings sub-samples). These 

analyses enabled the assessment of the influence of a mixture of continuous and 

categorical predictor variables that would not be easily achieved through other forms 

of analysis (e.g., discriminant analysis).  

9.1. Binary Logistic Regression Model 

 The criterion variable for the binary logistic regression analyses was computed  
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by dichotomising the composite score derived from the two substance-use behaviour 

items. Participants who answered 1 (“none”) to both items were coded as a zero (0), 

with those answering anything other than 1 (“none”) for either item coded as a one 

(1). In this way, the analysis would predict any form of engagement in these 

behaviours. To evaluate the CAPS model, three hierarchical blocks of predictors were 

assessed. In the first block, demographic variables, gender (0 = female, 1 = male) and 

age, as well as individual difference variables, sensation-seeking, impulsiveness, and 

driver anger, were included. In the second block, CAUs from within the CAPS model 

were additionally included. These consisted of encodings (0 = analysers, 1 = 

externalisers), risk perception, risk association, self-efficacy, positive and negative 

affect, socially-oriented, situation-oriented, and self-oriented goals, as well as 

cognitive and affective self-regulation. The third block consisted of the addition of 

willingness to take driving risks. In this way, the mediation effects of the CAPS 

model could be evaluated, as could the role of willingness in the participation of 

substance-use driving behaviour. 

9.2. Time 1 Binary Logistic Regression Analysis for the Entire Sample 

 The results of this analysis can be seen in Table 9.1. Of the 1330 participants 

sampled at Time 1, 1045 (78.6%) indicated 1 (“none”) for both substance-use driving 

behaviour items. The first block, consisting of demographic and individual difference 

variables, had satisfactory model fit, indicating that the predictors reliably 

distinguished between engagers and non-engagers in substance-use driving 

behaviours, Hosmer and Lemeshow χ
2
 (8) = 11.58, p = .17. However, Nagelkerke’s 

R
2
 of .11 indicated a weak relationship between the predictors and engagement. 

Prediction success overall was 78.6% (98.5% for non-engagers and 6% for engagers). 

In this block, the Wald criterion suggested that all three individual difference 
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variables (sensation-seeking, impulsiveness, and driver anger) made significant 

unique contributions to prediction. Sensation-seeking was the strongest predictor with 

the data suggesting that high sensation-seekers were approximately 1.9 times more 

likely to engage in substance-use driving behaviour than were low sensation-seekers.  

 The addition of the second block, consisting of CAUs from within the CAPS 

model, also resulted in satisfactory model fit, Hosmer and Lemeshow χ
2
 (8) = 13.26, p 

= .10. However, Nagelkerke’s R
2
 of .23, whilst an improvement over block 1, once 

again indicated a weak relationship between the predictors and engagement. 

Prediction success overall was 79.2% (95.7% for non-engagers and 18.9% for 

engagers). In this step, Wald criterion suggested that sensation-seeking, risk 

perception, and self-efficacy made significant unique contributions to prediction. 

Again, the strongest predictor was sensation-seeking, with the data suggesting that 

high sensation-seekers were approximately 1.6 times more likely to engage in 

substance-use driving behaviour than were low sensation-seekers. Neither 

impulsiveness nor driver anger were significant after entry of the CAPS variables, 

suggesting that the effects of the former are mediated by the latter. 

 The addition of the third block, consisting of willingness to take driving risks, 

also resulted in satisfactory model fit, Hosmer and Lemeshow χ
2
 (8) = 4.25, p = .83, 

with Nagelkerke’s R
2
 of .25 remaining weak. Prediction success overall was 80.7% 

(95.6% for non-engagers and 26% for engagers). The Wald criterion suggested that 

willingness made a significant unique contribution to the prediction of substance-use 

driving engagement. After this step, self-efficacy was no longer a significant 

predictor, suggesting that the effects of self-efficacy may be mediated by willingness. 

Sensation-seeking remained the strongest predictor, with high sensation-seekers 

remaining approximately 1.6 times more likely to engage in substance-use driving  
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Table 9.1 

Results of Binary Logistic Regression Analysis of Substance-Use Driving Behaviour (Criterion = Time 1 Engagement; n = 1330). 

 Block 1 Block 2 Block 3 

Variable B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

Constant -5.43 (.55) 98.57*** 0.01 -3.85 (.96) 16.02 *** 0.02 -4.79 (.99) 22.68 *** 0.01 

Gender .19 (.15) 1.67 1.21 (0.91, 1.61) -.24 (.17) 1.97 0.78 (0.56, 1.10) -.18 (.18) 1.03 0.84 (0.59, 1.18) 

Age .01 (.01) 1.95 1.01 (1.00, 1.02) .01 (.01) 1.90 1.01 (1.00, 1.02) .01 (.01) 2,85 1.01 (1.00, 1.02) 

Sensation-seeking .63 (.11) 33.28 *** 1.87 (1.51, 2.31) .47 (.12) 15.99 *** 1.60 (1.27, 2.02) .45 (.12) 14.15 *** 1.57 (1.24, 1.98) 

Impulsiveness .41 (.15) 7.64 ** 1.50 (1.13, 2.01) .27 (.16) 2.70 1.30 (0.95, 1.79) .21 (.16) 1.64 1.23 (0.90, 1.69) 

Driver anger .02 (.01) 7.76 ** 1.02 (1.01, 1.04) .01 (.01) 2.82 1.01 (1.00, 1.03) .01 (.01) 0.67 1.01 (0.99, 1.02) 

Encodings - - - .12 (.16) 0.57 1.13 (0.83, 1.53) .04 (.16) 0.07 1.04 (0.76, 1.42) 

Risk perception - - - -.05 (.01) 54.56 *** 0.96 (0.94, 0.97) -.05 (.01) 56.68 *** 0.95 (0.94, 0.97) 

Risk association - - - .02 (.02) 1.19 1.02 (0.99, 1.05) .02 (.02) 1.42 1.02 (0.99, 1.05) 

Self-efficacy - - - .04 (.01) 8.03 ** 1.04 (1.01, 1.06) .02 (.01) 1.66 1.02 (0.99, 1.04) 

Positive affect - - - .03 (.20) 0.02 1.03 (0.70, 1.51) .08 (.20) 0.14 1.08 (0.73, 1.60) 

Negative affect - - - .00 (.01) 0.02 1.00 (0.99, 1.01) .00 (.01) 0.35 1.00 (1.00, 1.01) 

Socially-oriented goals - - - .06 (.04) 2.12 1.06 (0.98, 1.15) .06 (.04) 2.29 1.07 (0.98, 1.15) 

Situation-oriented goals - - - .03 (.03) 0.85 1.03 (0.97, 1.09) -.01 (.03) 0.17 0.99 (0.93, 1.05) 

Self-oriented goals - - - -.01 (.01) 0.27 0.99 (0.97, 1.02) -.01 (.01) 0.68 0.99 (0.97, 1.01) 

Cognitive regulation - - - -.01 (.03) 0.01 1.00 (0.94, 1.05) .01 (.03) 0.14 1.01 (0.96, 1.07) 

Affective regulation - - - .00 (.02) 0.00 1.00 (0.95, 1.05) .00 (.02) 0.00 1.00 (0.95, 1.05) 

Willingness - - - - - - .03 (.01) 22.87 *** 1.03 (1.02, 1.04) 

Block chi-square (df) - 109.27*** (11) 23.49*** (1) 

Model chi-square (df) 100.88*** (5) 210.15*** (16) 233.64*** (17) 

Note. 
a
df = 1. 

*p < .05. **p < .01. ***p < .001.
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behaviour than were low sensation-seekers. 

9.3. Binary Logistic Regression Analysis Predicting Time 2 Engagement 

The analysis was repeated with both willingness to take driving risks and the 

criterion variable of substance-use driving behaviour measured at Time 2, as opposed 

to Time 1. The results of this analysis can be seen in Table 9.2. Of the 552 

participants sampled at Time 2, 443 (78.4%) indicated 1 (“none”) for both substance-

use driving behaviour items. The first block had satisfactory model fit, indicating that 

the predictors reliably distinguished between engagers and non-engagers in substance-

use driving behaviours, Hosmer and Lemeshow χ
2
 (8) = 2.99, p = .94. Once again, 

Nagelkerke’s R
2
 of .17 indicated a weak relationship between the predictors and 

engagement. Prediction success overall was 79.3% (97.2% for non-engagers and 

14.3% for engagers). In this step, Wald criterion suggested that sensation-seeking and 

driver anger made significant unique contributions to prediction. Sensation-seeking 

was the strongest predictor, with high sensation-seekers approximately 2.2 times more 

likely to engage in (Time 2) substance-use driving behaviour than low sensation-

seekers.  

 The addition of the second block also resulted in satisfactory model fit, 

Hosmer and Lemeshow χ
2
 (8) = 4.02, p = .86. Again, Nagelkerke’s R

2
 of .23 was an 

improvement over block 1 yet still indicated a weak relationship between the 

predictors and engagement. Prediction success overall was 79.5% (95.6% for non-

engagers and 21% for engagers). In this step, Wald criterion suggested that sensation-

seeking, driver anger, self-efficacy, and positive affect made significant unique 

contributions to prediction. The two strongest predictors were positive affect and 

sensation-seeking. The data suggested that those who felt positive emotions (joy and 

excitement) about engaging in unsafe driving behaviours were approximately 2.3  
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Table 9.2 

Results of Binary Logistic Regression Analysis of Substance-Use Driving Behaviour (Criterion = Time 2 Engagement; n = 552). 

 Block 1 Block 2 Block 3 

Variable B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

 (95% CIs) 

Constant -6.21 (.87) 50.60*** .01 -6.82 (1.65) 17.01*** .01 -9.35 (1.81) 26.56*** 0.00 

Gender .19 (.24) 0.61 1.20 (0.76, 1.92) -.08 (.27) 0.09 0.93 (0.55, 1.56) .03 (.28) 0.01 1.03 (0.60, 1.77) 

Age .01 (.01) 0.71 1.01 (0.99, 1.03) .01 (.01) 1.18 1.01 (0.99, 1.03) .02 (.01) 2.70 1.02 (1.00, 1.04) 

Sensation-seeking .77 (.17) 20.30*** 2.16 (1.54, 3.01) .62 (.18) 11.81** 1.87 (1.31, 2.67) .56 (.19) 8.68** 1.75 (1.21, 2.54) 

Impulsiveness .37 (,24) 2.32 1.44 (0.90, 2.32) .28 (.26) 1.17 1.33 (0.80, 2.21) .39 (.27) 2.09 1.47 (0.87, 2.48) 

Driver anger .04 (.01) 11.59** 1.04 (1.02, 1.07) .03 (.01) 4.24* 1.03 (1.00, 1.05) .02 (.01) 1.89 1.02 (0.99, 1.05) 

Encodings - - - .15 (.24) 0.39 1.16 (0.72, 1.87) .03 (.25) 0.01 1.03 (0.63, 1.68) 

Risk perception - - - .00 (.03) 0.00 1.00 (0.94, 1.07) .01 (.04) 0.14 1.01 (0.95, 1.09) 

Risk association - - - .01 (.03) 0.07 1.01 (0.96, 1.06) .01 (.03) 0.15 1.01 (0.96, 1.06) 

Self-efficacy - - - .05 (.02) 5.23* 1.05 (1.01, 1.09) .03 (.02) 1.26 1.03 (0.98, 1.07) 

Positive affect - - - .83 (.31) 7.15** 2.28 (1.25, 4.18) .90 (.32) 7.76** 2.45 (1.30, 4.59) 

Negative affect - - - -.01 (.01) 0.77 1.00 (0.98, 1.01) -.01 (.01) 0.43 1.00 (0.99, 1.01) 

Socially-oriented goals - - - -.05 (.08) 0.38 0.95 (0.82, 1.11) -.06 (.08) 0.55 0.94 (0.80, 1.11) 

Situation-oriented goals - - - .04 (.05) 0.76 1.04 (0.95, 1.15) .00 (.05) 0.00 1.00 (0.90, 1.10) 

Self-oriented goals - - - -.02 (.02) 1.99 0.98 (0.94, 1.01) -.03 (.02) 3.07 0.97 (0.94, 1.00) 

Cognitive regulation - - - .04 (.05) 0.63 1.04 (0.95, 1.14) .07 (.05) 2.17 1.08 (0.98, 1.19) 

Affective regulation - - - -.03 (.04) 0.57 0.97 (0.90, 1.05) -.03 (.04) 0.53 0.97 (0.89, 1.06) 

Willingness - - - - - - .04 (.01) 24.34*** 1.04 (1.03, 1.06) 

Block chi-square (df) - 24.64** (11) 26.16*** (1) 

Model chi-square (df) 62.29*** (5) 86.93*** (16) 113.08*** (17) 

Note. 
a
df = 1. 

*p < .05. **p < .01. ***p < .001. 
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times more likely to engage in (Time 2) substance-use driving behaviours, with high 

sensation-seekers approximately 1.9 times more likely than low sensation-seekers to 

engage in these behaviours. 

The addition of the third block, consisting of the addition of Time 2 

willingness, also resulted in satisfactory model fit, Hosmer and Lemeshow χ
2
 (8) = 

12.22, p = .14. Again, Nagelkerke’s R
2
 of .29 was an improvement over block 2 yet 

still indicated a weak relationship between the predictors and engagement. Prediction 

success overall was 81.9% (95.4% for non-engagers and 32.8% for engagers). The 

Wald criterion suggested that willingness made a significant unique contribution to 

the prediction of (Time 2) substance-use driving engagement. Other significant 

predictors were sensation-seeking and positive affect. 

 A separate, post hoc analysis repeated the binary logistic regression predicting 

Time 2 substance-use driving engagement, with Time 1 willingness, as opposed to 

Time 2 willingness, in the third block. This was conducted to aid in the interpretation 

of changes in the findings when the criterion was Time 2, rather than Time 1, 

substance-use driving behaviour. When predicting Time 2 behaviour with Time 1 

willingness, no differences in the pattern of significant predictors were observed. 

9.4. Binary Logistic Regression Analyses for Age/Gender Sub-Sample Models 

 As previously discussed, in response to known influences of gender and age 

on unsafe driving and crash involvement frequency (Bina et al., 2006; Catchpole & 

Styles, 2005; Cooper et al., 1995; Deery, 1999; Fergusson et al., 2003; Groeger, 2006; 

Laapotti et al., 2001; McEvoy et al., 2006; Oltedal & Rundmo, 2006; Zhang et al., 

1998) and in line with the current research aims, each age/gender sub-sample was 

assessed separately. The procedures outlined above were replicated for each 

age/gender sub-sample; however, the variables of age, gender, and encodings were  
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excluded from their respective blocks. 

9.4.1. Time 1 binary logistic regression analyses 

The results after the entry of block 3 (all predictors) for each of these analyses 

can be seen in Table 9.3. Of the 461 younger females, 233 younger males, 380 older 

females, and 256 older males, 373 (80.9%), 164 (70.4%), 310 (81.6%), and 198 

(77.3%) indicated 1 (“none”) for both substance-use driving behaviour items, 

respectively. All blocks (1, 2, and 3) had satisfactory model fit for each group, 

indicating that the predictors reliably distinguished between engagers and non-

engagers in substance-use driving behaviours, Hosmer and Lemeshow χ
2
 (8) ranging 

from 2.23 to 15.22, ps > .05. Nagelkerke’s R
2
 ranged from .06 (older males) to .21 

(younger males) for block 1, from .18 (older females) to .35 (younger males) after 

block 2, and from .20 (older females) to .37 (younger males) after block 3, indicating 

weak to moderate relationships between the predictors and engagement. Overall 

prediction success at block 3 was 83.3% for younger females, 79.4% for younger 

males, 82.6% for older females, and 81.3% for older males.  

As can be seen in Table 9.3, the Wald criterion suggested that when 

accounting for the variance of all predictor variables, risk perception made a 

significant contribution to prediction in all four age/gender sub-sample models. The 

Wald criterion also suggested that: (a) sensation-seeking made a significant unique 

contribution to prediction in the younger female and male models, and (b) willingness 

made a significant unique contribution to prediction in every model except that for 

younger females. Specifically, sensation-seeking was the strongest predictor for 

younger females and males, with the data suggesting that those with stronger 

sensation-seeking tendencies were approximately 2.1 times more likely to engage in 

substance-use driving behaviours. In contrast, risk perception was the biggest  
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Table 9.3 

Results of Binary Logistic Regression Analyses of Substance-Use Driving Behaviour (Criterion = Time 1 Engagement) for each Age/Gender 

Sub-Sample. 

 Younger Females (n = 461) Younger Males (n = 233) Older Females (n = 380) Older Males (n = 256) 

Variable B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

Constant -4.64 

(1.77) 

6.88 

** 

0.01 -5.52 

(2.06) 

7.15 

** 

0.01 -7.05 

(2.44) 

8.33 

** 

0.00 -2.13 

(2.11) 

1.02 0.12 

Sensation-seeking .76 

(.23) 

11.04 

*** 

2.14 (1.37, 

3.34) 

.74 

(.28) 

7.07 

** 

2.10 (1.21, 

3.61) 

.07 

(.23) 

0.10 1.08 (0.68, 

1.70) 

.31 

(.26) 

1.39 1.36 (0.82, 

2.27) 

Impulsiveness .12 

(.28) 

0.18 1.13 (0.65, 

1.94) 

-.01 

(.40) 

0.00 0.99 (0.46, 

2.15) 

.43 

(.33) 

1.75 1.54 (0.81, 

2.94) 

.33 

(.42) 

0.62 1.39 (0.61, 

3.14) 

Driver anger .01 

(.02) 

0.37 1.01 (0.98, 

1.04) 

.02 

(.02) 

1.39 1.03 (0.98, 

1.07) 

-.01 

(.02) 

0.68 1.01 (0.98, 

1.05) 

-.03 

(.02) 

1.72 0.97 (0.93, 

1.02) 

Risk perception -.04 

(.01) 

10.87 

*** 

0.96 (0.94, 

0.98) 

-.04 

(.02) 

7.95 

** 

0.96 (0.93, 

0.99) 

-.05 

(.01) 

15.99 

*** 

0.95 (0.93, 

0.98) 

-.07 

(.02) 

21.60 

*** 

0.93 (0.91, 

0.96) 

Risk association .03 

(.03) 

1.16 1.03 (0.98, 

1.09) 

.02 

(.03) 

0.40 1.02 (0.96, 

1.09) 

.01 

(.04) 

0.03 1.01 (0.93, 

1.09) 

.02 

(.04) 

0.30 1.02 (0.95, 

1.10) 

Self-efficacy .04 

(.03) 

1.83 1.04 (0.98, 

1.10) 

.00 

(.03) 

0.00 1.00 (0.94, 

1.06) 

.03 

(.03) 

1.19 1.03 (0.98, 

1.09) 

.00 

(.03) 

0.01 1.00 (0.95, 

1.05) 

Positive affect .05 

(.37) 

0.02 1.05 (0.51, 

2.18) 

.12 

(.45) 

0.08 1.13 (0.47, 

2.76) 

.28 

(.40) 

0.49 1.32 (0.60, 

2.89) 

-.23 

(.51) 

0.20 0.79 (0.29, 

2.17) 
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 Younger Females (n = 461) Younger Males (n = 233) Older Females (n = 380) Older Males (n = 256) 

Variable B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

Negative affect .01 

(.01) 

0.48 1.01 (0.99, 

1.02) 

.00 

(.01) 

0.01 1.00 (0.98, 

1.02) 

.01 

(.01) 

1.62 1.01 (1.00, 

1.02) 

-.01 

(.01) 

0.48 1.00 (0.98, 

1.01) 

Socially-oriented 

goals 

-.02 

(.07) 

0.08 0.98 (0.86, 

1.12) 

.10 

(.07) 

1.99 1.10 (0.96, 

1.27) 

.18 

(.24) 

0.58 1.20 (0.75, 

1.91) 

.02 

(.14) 

0.03 1.02 (0.79, 

1.33) 

Situation-oriented 

goals 

.03 

(.06) 

0.21 1.03 (0.91, 

1.16) 

.06 

(.07) 

0.61 1.06 (0.92, 

1.22) 

-.07 

(.07) 

0.95 0.93 (0.81, 

1.07) 

-.11 

(.07) 

2.12 0.90 (0.78, 

1.04) 

Self-oriented 

goals 

.01 

(.02) 

0.01 1.00 (0.96, 

1.04) 

-.03 

(.02) 

1.85 0.97 (0.93, 

1.01) 

.02 

(.03) 

0.28 1.02 (0.96, 

1.08) 

.00 

(.03) 

0.00 1.00 (0.95, 

1.05) 

Cognitive 

regulation 

-.10 

(.06) 

3.25 0.91 (0.81, 

1.01) 

-.02 

(.06) 

0.10 0.98 (0.87, 

1.11) 

.09 

(.06) 

2.23 1.10 (0.97, 

1.24) 

.10 

(.07) 

2.26 1.11 (0.97, 

1.27) 

Affective 

regulation 

.07 

(.05) 

2.07 1.07 (0.98, 

1.17) 

-.03 

(.06) 

0.30 0.97 (0.87, 

1.08) 

-.03 

(.05) 

0.32 0.97 (0.88, 

1.07) 

-.02 

(.05) 

0.14 0.98 (0.88, 

1.09) 

Willingness .01 

(.01) 

1.38 1.01 (0.99, 

1.03) 

.03 

(.01) 

5.20 

* 

1.03 (1.01, 

1.06) 

.03 

(.01) 

6.14 

* 

1.03 (1.01, 

1.06) 

.04 

(.01) 

8.43 

** 

1.04 (1.01, 

1.07) 

Model chi-square 

(df) 

85.11*** 

(14) 

70.58*** 

(14) 

49.49*** 

(14) 

57.23*** 

(14) 

Note. Results after all predictors were entered. 
 a
df = 1. 

*p < .05. **p < .01. ***p < .001. 
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predictor of older females’ and males’ engagement, with individuals reporting lower 

perceived risk 1.1 times more likely to engage in substance-use driving behaviour.  

9.4.2. Binary logistic regression analyses predicting Time 2 engagement  

The results of block 3 (all predictors) for each of the Time 2 age/gender sub-

sample analyses can be seen in Table 9.4. Consistent with previous analyses, the sample 

of younger males was not assessed for a model predicting Time 2 engagment due to a 

low response rate. Of the 167 younger females, 193 older females, and 129 older males, 

134 (80.2%), 159 (82.4%), and 94 (72.9%) indicated 1 (“none”) for both substance-use 

driving behaviour items, respectively. As can be seen in Table 9.4, the Wald criterion 

suggested that when accounting for the variance of all predictor variables, 

impulsiveness, positive affect, self-oriented goals, and Time 2 willingness made 

significant unique contributions to prediction in younger females, with sensation-

seeking, driver anger, and cognitive regulation making significant unique contributions 

to prediction in older females, and risk perception and Time 2 willingness making 

significant unique contributions to prediction in older males.  

In comparison to predicting Time 1 engagement, differences in the younger 

female model when predicting Time 2 engagement were that sensation-seeking and risk 

perception were no longer significant predictors and impulsiveness, positive affect, self-

oriented goals, and willingness were now significant predictors. A separate, post hoc 

analysis repeated the binary logistic regression predicting Time 2 substance-use driving 

engagement, with Time 1 willingness, as opposed to Time 2 willingness, in the third 

block. When predicting Time 2 behaviour with Time 1 willingness, no differences in the 

pattern of significant predictors were observed.  

Differences in the older female model when predicting Time 2 engagement were 

that willingness was no longer a significant predictor and sensation-seeking, driver  
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Table 9.4 

Results of Binary Logistic Regression Analysis of Substance-Use Driving Behaviour (Criterion = Time 2 Engagement) for each Age/Gender Sub-Sample. 

 Younger Females (n = 167) Older Females (n = 193) Older Males (n = 129) 

Variable B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

Constant -10.10 (4.35) 5.40*  0.00 -10.30 (3.96) 6.77** 0.00 .18 (3.53) 0.01 1.20 

Sensation-seeking .69 (.47) 2.14 2.00 (0.79, 5.04) .82 (.37) 4.91* 2.28 (1.10, 4.72) .38 (.37) 1.02 1.46 (0.70, 3.03) 

Impulsiveness 1.43 (.61) 5.42* 4.16 (1.25, 13.82) -.59 (.50) 1.37 0.56 (0.21, 1.48) -.69 (.65) 1.14 0.50 (0.14, 1.78) 

Driver anger -.01 (.03) 0.06 0.99 (0.94, 1.05) .06 (.03) 6.10* 1.07 (1.01, 1.12) -.02 (.04) 0.34 0.98 (0.91, 1.05) 

Risk perception -.03 (.02) 1.71 0.97 (0.93, 1.02) -.04 (.02) 3.81 0.96 (0.93, 1.00) -.07 (.02) 10.41*** 0.93 (0.89, 0.97) 

Risk association -.06 (.07) 0.82 0.94 (0.82, 1.08) -.02 (.05) 0.16 0.98 (0.88, 1.09) .06 (.06) 0.89 1.06 (0.94, 1.20) 

Self-efficacy .03 (.06) 0.24 1.03 (0.92, 1.15) .01 (.05) 0.05 1.01 (0.93, 1.01) -.02 (.04) 0.21 0.98 (0.91, 1.06) 

Positive affect 2.23 (.70) 10.24*** 9.34 (2.38, 36.69) .52 (.66) 0.61 1.68 (0.46, 6.13) .62 (.77) 0.65 1.86 (0.41, 8.38) 

Negative affect .01 (.01) 0.80 1.01 (0.99, 1.04) .01 (.01) 0.62 1.01 (0.99, 1.03) -.01 (.01) 0.42 0.99 (0.97, 1.02) 

Socially-oriented goals -.19 (.29) 0.41 0.83 (0.47, 1.47) .08 (.41) 0.03 1.08 (0.49, 2.39)  -.30 (.19) 2.52 0.74 (0.51, 1.07) 

Situation-oriented goals 0.11 (.13) 0.69 1.11 (0.86, 1.43) .02 (.11) 0.02 1.02 (0.82, 1.27) -.04 (.10) 0.14 0.97 (0.80, 1.17) 

Self-oriented goals -.10 (.05) 3.99* 0.90 (0.82, 1.00) -.01 (.04) 0.12 0.99 (0.91, 1.07) .02 (.03) 0.23 1.02 (0.95, 1.08) 

Cognitive regulation -.08 (.12) 0.46 0.92 (0.73, 1.17) .28 (.11) 6.04* 1.32 (1.06, 1.65) .02 (.09) 0.03 1.02 (0.85, 1.21) 

Affective regulation .00 (.10) 0.00 1.00 (0.83, 1.20) -.08 (.09) 0.81 0.93 (0.79, 1.09) -.01 (.09) 0.01 0.99 (0.84, 1.18) 

Time 2 Willingness .05 (.02) 6.98** 1.05 (1.01, 1.08) .03 (.02) 2.54 1.03 (0.99, 1.06) .06 (.02) 9.01** 1.06 (1.02, 1.10) 

Model chi-square (df) 61.60*** (14) 36.47** (14) 38.84*** (14) 

Note. Results after all predictors were entered. 
 a
df = 1. 

*p < .05. **p < .01. ***p < .001. 
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anger, and cognitive regulation were now significant predictors. The analysis repeating 

the binary logistic regression predicting Time 2 substance-use driving engagement, with 

Time 1 (not Time 2) willingness in the third block resulted in no change.  

No differences in the older male model when predicting Time 2 engagement 

were observed. However, the post hoc analysis with Time 1 (not Time 2) willingness, 

found one difference: willingness no longer accounted for a significant, unique 

proportion of the variance in Time 2 behaviour (Wald  = 1.71, p = .19). 

9.5. Time 1 Binary Logistic Regression Analyses for Encodings Sub-Sample Models 

 Consistent with previous chapters, the analyser and externaliser samples were 

assessed separately. Again, the procedures outlined above were replicated for each 

encodings sub-sample, with the variables of age, gender, and encodings excluded from 

their respective blocks. The results of block 3 (all predictors) for both the Time 1 and 

Time 2 criterion analyses can be seen in Table 9.5. With regards to the Time 1 analyses, 

of the 649 analysers and 681 externalisers, 543 (83.7%) and 502 (73.7%) indicated 1 

(“none”) for both substance-use driving behaviour items, respectively. All blocks (1, 2, 

and 3) had satisfactory model fit for each sub-sample, indicating that the predictors 

reliably distinguished between engagers and non-engagers in substance-use driving 

behaviours, Hosmer and Lemeshow χ
2
 (8) ranging from 5.32 to 12.68, ps > .05. 

Nagelkerke’s R
2
 for each group were .10 (analysers) and .11 (externalisers) for block 1, 

.20 and .24, respectively, after block 2, and .23 and .26, respectively, after block 3, 

indicating weak relationships between the predictors and engagement. Overall 

prediction success at block 3 was 84.1% for analysers and 76.5% for externalisers.  

As can be seen in Table 9.5, the Wald criterion suggested that when accounting 

for the variance of all predictor variables, sensation-seeking, impulsiveness, risk 

perception, and willingness made significant unique contributions to prediction for  
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Table 9.5 

Results of Binary Logistic Regression Analysis of Substance-Use Driving Behaviour for each Encodings Group, using both Time 1 Engagement 

and Time 2 Engagement as the Criterion in Separate Analyses. 

 Analysers at T1 Analysers at T2 Externalisers at T1 Externalisers at T2 

Variable B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

Constant -2.65 

(1.49) 

3.15 

 

0.07 -8.97 

(2.94) 

9.32 

** 

0.00 -4.78 

(1.17) 

16.70 

*** 

0.01 -7.67 

(2.23) 

11.89 

*** 

0.00 

Sensation-seeking .44 

(.18) 

5.65 

* 

1.55 (1.08, 

2.21) 

.69 

(.23) 

5.75 

* 

1.99 (1.13, 

3.48) 

.38 

(.15) 

6.69 

** 

1.47 (1.10, 

1.97) 

.41 

(.26) 

2.41 1.51 (0.90, 

2.53) 

Impulsiveness .52 

(.25) 

4.50 

* 

1.69 (1.04, 

2.73) 

.79 

(.42) 

3.66 2.21 (0.98, 

4.98) 

-.02 

(.22) 

0.01 0.98 (0.64, 

1.52) 

.16 

(.40) 

0.15 1.17 (0.53, 

2.56) 

Driver anger -.02 

(.01) 

2.22 0.98 (0.96, 

1.01) 

-.01 

(.02) 

0.04 1.00 (0.95, 

1.04) 

.02 

(.01) 

4.07 

* 

1.02 (1.00, 

1.05) 

.05 

(.02) 

6.46 

* 

1.05 (1.01, 

1.09) 

Risk perception -.05 

(.01) 

20.92 

*** 

0.96 (0.94, 

0.98) 

-.04 

(.02) 

6.96 

** 

0.96 (0.93, 

0.99) 

-.05 

(.01) 

36.90

*** 

0.95 (0.94, 

0.97) 

-.05 

(.01) 

12.96 

*** 

0.95 (0.93, 

0.98) 

Risk association .01 

(.03) 

0.04 1.01 (0.95, 

1.06) 

-.01 

(.05) 

0.05 0.99 (0.91, 

1.08) 

.03 

(.02) 

1.83 1.03 (0.99, 

1.07) 

.00 

(.04) 

0.01 1.00 (0.93, 

1.08) 

Self-efficacy .03 

(.02) 

1.71 1.03 (0.99, 

1.07) 

-.02 

(.04) 

0.17 0.98 (0.91, 

1.06) 

.01 

(.02) 

0.32 1.01 (0.98, 

1.04) 

.02 

(.03) 

0.60 1.02 (0.97, 

1.08) 

Positive affect -.30 

(.34) 

0.81 0.74 (0.38, 

1.43) 

.79 

(.53) 

2.27 2.21 (0.79, 

6.22) 

.20 

(.26) 

0.59 1.22 (0.74, 

2.02) 

.91 

(.44) 

4.22 

* 

2.48 (1.04, 

5.89) 
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 Analysers at T1 Analysers at T2 Externalisers at T1 Externalisers at T2 

Variable B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

Negative affect .01 

(.01) 

0.99 1.01 (1.00, 

1.02) 

.00 

(.01) 

0.15 1.00 (0.99, 

1.02) 

.01 

(.01) 

.05 1.00 (0.99, 

1.01) 

.00 

(.01) 

0.02 1.00 (0.99, 

1.02) 

Socially-oriented goals -.08 

(.09) 

0.73 0.92 (0.77, 

1.11) 

-.07 

(.16) 

0.18 0.94 (0.69, 

1.28) 

.09 

(.05) 

3.64 1.10 (1.00, 

1.21) 

-.05 

(.10) 

0.23 0.95 (0.78, 

1.16) 

Situation-oriented 

goals 

-.01 

(.05) 

0.05 0.99 (0.89, 

1.10) 

.07 

(.09) 

0.61 1.07 (0.90, 

1.27) 

-.03 

(.04) 

0.61 0.97 (0.89, 

1.05) 

-.06 

(.07) 

0.63 0.95 (0.83, 

1.08) 

Self-oriented goals .01 

(.02) 

0.37 1.01 (0.97, 

1.05) 

.00 

(.03) 

0.00 1.00 (0.94, 

1.06) 

-.02 

(.01) 

1.55 0.98 (0.96, 

1.01) 

-.04 

(.02) 

2.52 0.96 (0.92, 

1.01) 

Cognitive regulation -.04 

(.05) 

0.58 0.97 (0.88, 

1.06) 

.19 

(.09) 

4.55 

* 

1.21 (1.02, 

1.44) 

.03 

(.04) 

0.51 1.03 (0.96, 

1.10) 

.02 

(.06) 

0.09 1.01 (0.90, 

1.15) 

Affective regulation -.03 

(.04) 

0.78 0.97 (0.90, 

1.04) 

-.15 

(.07) 

4.72 

* 

0.86 (0.76, 

0.99) 

.02 

(.03) 

0.24 1.02 (0.96, 

1.08) 

.08 

(.06) 

1.58 1.08 (0.96, 

1.21) 

Willingness .03 

(.01) 

13.45

*** 

1.03 (1.02, 

1.05) 

.05 

(.02) 

11.18 

*** 

1.05 (1.02, 

1.08) 

.03 

(.01) 

11.65

*** 

1.03 (1.01, 

1.04) 

.04 

(.01) 

13.51 

*** 

1.05 (1.02, 

1.07) 

Model chi-square (df) 94.06*** 

(14) 

66.24*** 

(14) 

133.34*** 

(14) 

69.08*** 

(14) 

Note. Results after all predictors were entered. 
 a
df = 1. 

*p < .05. **p < .01. ***p < .001. 

 

 



Predicting Unsafe Driving Behaviour 230 

analysers, with sensation-seeking, driver anger, risk perception, and willingness 

significant predictors for externalisers. Sensation-seeking was the strongest predictor 

for both sub-samples, with the data suggesting that high sensation-seekers were 

approximately 1.6 (analysers) and 1.5 (externalisers) times more likely to engage in 

substance-use driving behaviour than were low sensation-seekers.  

9.5.1. Binary logistic regression analyses predicting Time 2 engagement  

Of the 282 analysers and 270 externalisers, 235 (83.3%) and 198 (73.3%) 

indicated 1 (“none”) for both substance-use driving behaviour items, respectively. As 

can be seen in Table 9.5, the Wald criterion suggested that when accounting for the 

variance of all predictor variables, sensation-seeking, risk perception, cognitive and 

affective regulation, and Time 2 willingness made significant unique contributions to 

prediction for analysers, with driver anger, risk perception, positive affect, and Time 2 

willingness making significant unique contributions to prediction for externalisers.  

Differences in the analyser model when predicting Time 2 (versus Time 1) 

engagement were that impulsiveness was no longer a significant predictor and 

cognitive and affective regulation were now significant predictors. The analysis 

predicting Time 2 engagement with Time 1 (not Time 2) willingness resulted in no 

change. Differences in the externaliser model when predicting Time 2 engagement 

were that sensation-seeking was no longer a significant predictor and positive affect 

was now a significant predictor. The analysis using Time 1 willingness revealed two 

differences: (a) willingness no longer accounted for a significant, unique proportion 

of the variance in Time 2 behaviour (Wald = 3.45, p = .06), and (b) sensation-seeking 

explained a significant, unique proportion of the variance in Time 2 behaviour (Wald 

= 4.10, p = .04). The next chapter presents the results concerning extreme driving 

behaviour.
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10. EXTREME DRIVING BEHAVIOURS 

In this chapter, the CAPS model is evaluated for predicting self-reported 

“extreme” driving behaviours. As one of the four categories of reckless driving 

behaviour identified through exploratory factor analysis of pilot test data (see Chapter 

3), extreme driving behaviours are described as those that increase the probability of a 

vehicle crash due to placing the vehicle in an unsafe environment that puts stress upon 

the vehicle close to, or beyond, its design expectations (labelled “extreme”, in 

reference to the prevalence of these behaviours in “extreme” motorsports). Examples 

of driving behaviours that belong to this category are performing burnouts and 

racing/chasing other vehicles. 

As reported in Chapter 5, when assessing factorial invariance over time, the 

factor loadings for the items representing the extreme driving behaviours factor were 

found to vary over time. Also when assessing the model for older females, the 

variance of the latent factor of extreme behaviours was not significantly different 

from zero (p = .95). For these reasons, the items reflecting extreme behaviours were 

excluded from the main latent variable analyses (Chapters 7 and 8). Similar to 

procedures reported in Chapter 9, these behaviours were examined separately to 

predict group membership (engagement versus no engagement), with the lack of 

variability in the items that reflect extreme driving behaviour requiring use of 

hierarchical binary logistic regression analyses, performed for Time 1 predictors 

predicting Time 1 and Time 2 behaviour. Consistent with Chapters 7, 8, and 9, 

analyses were performed for the entire sample as well as subsets of the data 

(age/gender and encodings sub-samples).  

10.1. Binary Logistic Regression Model 

 The criterion variable for the binary logistic regression analyses was computed  
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by dichotomising the composite score derived from the four extreme behaviour items. 

Participants who answered 1 (“none”) for all four items were coded as a zero (0), with 

those answering anything other than 1 (“none”) for any of the four items coded as a 

one (1). In this way, the analysis would predict any form of engagement in these 

behaviours. Again, to evaluate the CAPS model, three hierarchical blocks of 

predictors were assessed (described in Chapter 9).  

10.2. Time 1 Binary Logistic Regression Analysis for the Entire Sample 

 The results of this analysis can be seen in Table 10.1. Of the 1330 participants 

sampled at Time 1, 780 (58.6%) indicated 1 (“none”) for all four extreme driving 

behaviour items. The first block, consisting of demographic and individual difference 

variables, had satisfactory model fit, indicating that the predictors reliably 

distinguished between engagers and non-engagers in extreme driving behaviours, 

Hosmer and Lemeshow χ
2
 (8) = 3.96, p = .86. However, Nagelkerke’s R

2
 of .18 

indicated a weak relationship between the predictors and engagement. Prediction 

success overall was 67.1% (79% for non-engagers and 50.2% for engagers). In this 

block, the Wald criterion suggested that all predictor variables made a significant 

unique contribution to prediction. Gender was the strongest predictor with the data 

suggesting that males were approximately 1.7 times more likely than females to 

engage in extreme driving behaviour.  

 The addition of the second block, consisting of CAUs from within the CAPS 

model, also resulted in satisfactory model fit, Hosmer and Lemeshow χ
2
 (8) = 12.99, p 

= .11. However, Nagelkerke’s R
2
 of .28, whilst an improvement over block 1, once 

again indicated a weak relationship between the predictors and engagement. 

Prediction success overall was 70.8% (83.3% for non-engagers and 53.1% for 

engagers). After this step, Wald criterion suggested that age, sensation-seeking,  
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Table 10.1 

Results of Binary Logistic Regression Analysis of Extreme Driving Behaviour (Criterion = Time 1 Engagement; n = 1330). 

 Block 1 Block 2 Block 3 

Variable B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

Constant -3.14 (.44) 50.15*** 0.04 -5.07 (.88) 33.10*** 0.01 -5.07 (.90) 32.15*** 0.01 

Gender .55 (.13) 18.57*** 1.74 (1.35, 2.24) .20 (.01) 1.68  1.22 (0.91, 1.63) .20 (.01) 1.66 1.22 (0.90, 1.64) 

Age -.03 (.01) 32.74 *** 0.97 (0.96, 0.98) -.02 (.01) 18.10*** 0.98 (0.97, 0.99) -.02 (.01) 18.10 *** 0.98 (0.97, 0.99) 

Sensation-seeking .44 (.09) 23.31 *** 1.55 (1.30, 1.85) .22 (.10) 5.14 * 1.25 (1.03, 1.52) .22 (.10) 5.09* 1.25 (1.03, 1.52) 

Impulsiveness .38 (.13) 8.96 ** 1.46 (1.14, 1.87) .29 (.14) 4.53* 1.34 (1.02, 1.76) .29 (.14) 4.51* 1.34 (1.02, 1.76) 

Driver anger .02 (.01) 10.04 ** 1.02 (1.01, 1.03) -.01 (.01) 0.01 1.00 (0.99, 1.01) -.01 (.01) 0.01 1.00 (0.99, 1.01) 

Encodings - - - .31 (.13) 5.49 * 1.37 (1.05, 1.77) .31 (.13) 5.44* 1.36 (1.05, 1.77) 

Risk perception - - - .01 (.02) 0.15 1.01 (0.97, 1.05) .01 (.02) 0.15 1.01 (0.97, 1.05) 

Risk association - - - -.01 (.02) 0.79 0.99 (0.96, 1.02) -.01 (.02) 0.79 0.99 (0.96, 1.02) 

Self-efficacy - - - .03 (.01) 9.65** 1.04 (1.01, 1.06) .03 (.01) 8.82** 1.04 (1.01, 1.06) 

Positive affect - - - .59 (.17) 12.67*** 1.81 (1.31, 2.51) .59 (.17) 12.63*** 1.81 (1.31, 2.51) 

Negative affect - - - .00 (.01) 0.01 1.00 (1.00, 1.01) .00 (.01) 0.01 1.00 (1.00, 1.01) 

Socially-oriented goals - - - .12 (.06) 5.17* 1.13 (1.02, 1.26) .12 (.06) 5.16* 1.13 (1.02, 1.26) 

Situation-oriented goals - - - .07 (.03) 5.90* 1.07 (1.01, 1.13) .07 (.03) 5.40* 1.07 (1.01, 1.13) 

Self-oriented goals - - - .04 (.01) 10.07** 1.04 (1.01, 1.06) .04 (.01) 10.04** 1.04 (1.01, 1.06) 

Cognitive regulation - - - -.01 (.03) 0.14 0.99 (0.95, 1.04) -.01 (.03) 0.14 0.99 (0.94, 1.04) 

Affective regulation - - - -.02 (.02) 0.62 0.98 (0.94, 1.03) -.02 (.02) 0.62 0.98 (0.94, 1.03) 

Willingness - - - - - - .00 (.01) 0.00 1.00 (0.99, 1.01) 

Block chi-square (df) - 120.83*** (11) 0.00 (1) 

Model chi-square (df) 187.64*** (5) 308.48*** (16) 308.48*** (17) 

Note. 
a
df = 1. 

*p < .05. **p < .01. ***p < .001.
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impulsiveness, encodings, self-efficacy, positive affect, socially-oriented, situation-

oriented, and self-oriented goals made significant unique contributions to prediction. 

The two strongest predictors were positive affect and encodings. The data suggested 

that those who feel positive emotions (joy and excitement) about engaging in unsafe 

driving behaviours were approximately 1.8 times more likely to engage in extreme 

driving behaviours, with externalisers approximately 1.4 times more likely than 

analysers to engage in these behaviours. This finding, pertaining to the capacity of the 

dichotomised encodings variable to explain unique variance in extreme driving 

behaviours, is important and is thus discussed further in Chapter 11. 

 The third block, consisting of the addition of willingness to take driving risks, 

did not substantially differ from the second step. Model fit remained satisfactory, 

Hosmer and Lemeshow χ
2
 (8) = 15.53, p = .05, with Nagelkerke’s R

2
 of .28 remaining 

weak. Prediction success overall was 71% (83.5% for non-engagers and 53.3% for 

engagers). The Wald criterion suggested that willingness did not make a significant 

unique contribution to the prediction of extreme driving engagement. Only small 

changes from block 2 were seen in the other predictors (no predictors becoming 

significant or non-significant), with positive affect and encodings remaining the 

strongest predictors. 

10.3. Binary Logistic Regression Analysis Predicting Time 2 Engagement 

The analysis was repeated with both willingness to take driving risks and the 

criterion variable of extreme driving behaviour measured at Time 2, as opposed to 

Time 1. The results of this analysis can be seen in Table 10.2. Of the 552 participants 

sampled at Time 2, 401 (72.6%) indicated 1 (“none”) for all four extreme driving 

behaviour items. The first block had satisfactory model fit, indicating that the 

predictors reliably distinguished between engagers and non-engagers in extreme 
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driving behaviours, Hosmer and Lemeshow χ
2
 (8) = 10.67, p = .22. Once again, 

Nagelkerke’s R
2
 of .16 indicated a weak relationship between the predictors and 

engagement. Prediction success overall was 74.5% (95.3% for non-engagers and 

19.3% for engagers). In this step, Wald criterion suggested that all predictor variables, 

except for impulsiveness, made a significant unique contribution to prediction. 

Gender and sensation-seeking were the strongest predictors, with the data suggesting 

that males were approximately 1.9 times more likely, and high sensation-seekers 1.7 

times more likely, to engage in (Time 2) extreme driving behaviour.  

 The addition of the second block also resulted in satisfactory model fit, 

Hosmer and Lemeshow χ
2
 (8) = 7.03, p = .53. Again, Nagelkerke’s R

2
 of .22 was an 

improvement over block 1 yet still indicated a weak relationship between the 

predictors and engagement. Prediction success overall was 76.6% (93.3% for non-

engagers and 32.5% for engagers). In this step, Wald criterion suggested that 

sensation-seeking, driver anger, positive affect, negative affect, and self-oriented 

goals made significant unique contributions to prediction. The two strongest 

predictors were positive affect and sensation-seeking. The data suggested that those 

who felt positive emotions about engaging in unsafe driving behaviours were 

approximately 2 times more likely to engage in (Time 2) extreme driving behaviours, 

with high sensation-seekers approximately 1.7 times more likely than low sensation-

seekers to engage in these behaviours. 

 The addition of the third block also resulted in satisfactory model fit, Hosmer 

and Lemeshow χ
2
 (8) = 11.24, p = .19. Nagelkerke’s R

2
 of .27 was an improvement 

over block 2 yet still indicated a weak relationship between prediction and grouping. 

Prediction success overall was 78.8% (94.3% for non-engagers and 37.7% for 

engagers). The Wald criterion suggested that willingness made a significant unique  
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Table 10.2 

Results of Binary Logistic Regression Analysis of Extreme Driving Behaviour (Criterion = Time 2 Engagement; n = 552). 

 Block 1 Block 2 Block 3 

Variable B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

Constant -3.59 (.75) 22.86*** 0.03 -2.46 (1.48) 2.76 0.09 -4.48 (1.61) 7.78** .01 

Gender .63 (.22) 8.42** 1.88 (1.23, 2.89) .29 (.24) 1.43 1.33 (0.83, 2.15) .36 (.25) 2.06 1.43 (0.88, 2.34) 

Age -.02 (.01) 4.74* 0.98 (0.97, 1.00) -.01 (.1) 2.56 0.99 (0.97, 1.00) -.01 (.01) 1.27 0.99 (0.97, 1.01) 

Sensation-seeking .55 (.15) 12.97*** 1.74 (1.29, 2.35) .50 (.17) 9.02** 1.65 (1.19, 2.28) .45 (.17) 6.65* 1.56 (1.11, 2.19) 

Impulsiveness .09 (.22) 0.15 1.09 (0.71, 1.68) -.09 (.24) 0.14 0.91 (0.57, 1.46) -.02 (.24) .01 0.98 (0.61, 1.58) 

Driver anger .03 (.01) 9.11** 1.03 (1.01, 1.06) .04 (.01) 9.10** 1.04 (1.01, 1.06) .03 (.01) 5.95* 1.03 (1.01, 1.06) 

Encodings - - - .11 (.22) 0.25 1.12 (0.72, 1.73) .03 (.23) 0.01 1.03 (0.65, 1.62) 

Risk perception - - - -.01 (.03) 0.04 0.99 (0.94, 1.06) .01 (.03) 0.01 1.00 (0.94, 1.07) 

Risk association - - - -.02 (.02) 0.39 0.99 (0.94, 1.03) -.02 (.02) 0.41 0.99 (0.94, 1.03) 

Self-efficacy - - - -.01 (.02) 0.38 0.99 (0.95, 1.03) -.04 (.02) 2.96 0.96 (0.94, 1.03) 

Positive affect - - - .69 (.29) 5.62* 2.00 (1.13, 3.54) .74 (.30) 6.07* 2.10 (1.16, 3.78) 

Negative affect - - - -.02 (.01) 8.28** 0.99 (0.98, 1.00) -.01 (.01) 7.52** 0.99 (0.98, 1.00) 

Socially-oriented goals - - - -.01 (.08) 0.01 1.00 (0.86, 1.16) -.01 (.08) 0.00 1.00 (0.85, 1.16) 

Situation-oriented goals - - - -.07 (.05) 2.32 0.93 (0.85, 1.02) -.12 (.05) 5.74* 0.89 (0.80, 0.98) 

Self-oriented goals - - - .03 (.02) 4.08* 1.03 (1.00, 1.07) .03 (.02) 3.48 1.03 (1.00, 1.07) 

Cognitive regulation - - - -.05 (.04) 1.29 0.95 (0.87, 1.04) -.03 (.05) 0.34 0.97 (0.89, 1.06) 

Affective regulation - - - .03 (.04) 0.72 1.03 (0.96, 1.11) .04 (.04) 0.98 1.04 (0.96, 1.13) 

Willingness - - - - - - .04 (.01) 21.89*** 1.04 (1.02, 1.06) 

Block chi-square (df) - 28.33** (11) 23.33*** (1) 

Model chi-square (df) 63.41*** (5) 91.74*** (16) 115.07*** (17) 

Note. 
a
df = 1. 

*p < .05. **p < .01. ***p < .001. 
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contribution to the prediction of (Time 2) extreme driving engagement. Other 

significant predictors were sensation-seeking, driver anger, positive affect, negative 

affect, and situation-oriented goals. 

A separate, post hoc analysis repeated the binary logistic regression predicting 

Time 2 extreme driving engagement, with Time 1 willingness, as opposed to Time 2 

willingness, in the third block. When predicting Time 2 behaviour with Time 1 

willingness, two differences were observed: (a) willingness no longer accounted for a 

significant, unique proportion of the variance in Time 2 behaviour (Wald  = 1.03, p = 

.07), and (b) situation-oriented goals no longer explained a significant, unique 

proportion of the variance in Time 2 behaviour (Wald = 3.08, p = .08). 

10.4. Binary Logistic Regression Analyses for Age/Gender Sub-Sample Models 

 As in Chapter 9 and in line with the research aims, each age/gender sub-

sample was assessed separately. The procedures outlined above were replicated for 

each age/gender sub-sample; however the variables of age, gender, and encodings 

were excluded from their respective blocks. 

10.4.1. Time 1 binary logistic regression analyses 

The results after the entry of block 3 (all predictors) for each of these analyses 

can be seen in Table 10.3. Of the 461 younger females, 233 younger males, 380 older 

females, and 256 older males, 254 (55.1%), 88 (37.8%), 280 (73.7%), and 158 

(61.7%) indicated 1 (“none”) for all four extreme driving behaviour items, 

respectively. All blocks (1, 2, and 3) had satisfactory model fit for each group, 

indicating that the predictors reliably distinguished between engagers and non-

engagers in extreme driving behaviours, Hosmer and Lemeshow χ
2
 (8) ranging from 

3.47 to 14.80, ps > 05. Nagelkerke’s R
2
 ranged from .05 (younger males) to .17 (older 

males) for block 1, from .22 (younger females) to .30 (younger males) after block 2, 
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and remaining from .22 to .30 after block 3, indicating weak relationships between the 

predictors and engagement. Overall prediction success at block 3 was 68.1% for 

younger females, 74.7% for younger males, 77.9% for older females, and 69.9% for 

older males.  

As can be seen in Table 10.3, the Wald criterion suggested that when 

accounting for the variance of all predictor variables, both positive affect and 

situation-oriented goals made significant unique contributions to prediction in 

younger females, with positive affect also a significant predictor for older males. The 

Wald criterion also suggested that driver anger, socially-oriented, and self-oriented 

goals made significant unique contributions to prediction in younger males with 

sensation-seeking a significant predictor for older females. Indeed, positive affect was 

the strongest predictor for younger females and older males, with the data suggesting 

that those who feel positive emotions about engaging in unsafe driving behaviours 

were approximately 2 and 2.6 times more likely to engage in extreme driving 

behaviours, respectively. Socially-oriented goals was the biggest predictor of younger 

males’ engagement, with individuals concerned with image management goals, such 

as to not look like a coward, and relatedness needs, such as to maintain friendships, 

1.3 times more likely to engage than those not concerned with these goals or needs. 

Finally, sensation-seeking was the only (and thus strongest) predictor of older 

females’ engagement, with high sensation-seekers approximately 1.6 times more 

likely than low sensation-seekers to engage in these behaviours. 

10.4.2. Binary logistic regression analyses predicting Time 2 engagement  

The results of block 3 (all predictors) for each of these analyses can be seen in 

Table 10.4. Consistent with previous analyses, the sample of younger males was not 

assessed for a model predicting Time 2 criteria due to a low response rate. Of the 167 
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Table 10.3 

Results of Binary Logistic Regression Analyses of Extreme Driving Behaviour (Criterion = Time 1 Engagement) for each Age/Gender Sub-

Sample. 

 Younger Females (n = 461) Younger Males (n = 233) Older Females (n = 380) Older Males (n = 256) 

Variable B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

Constant -5.69 

(1.42) 

16.08 

*** 

0.01 -6.70 

(1.99) 

11.31 

*** 

0.00 -6.60 

(2.58) 

6.56 

** 

0.00 -5.60 

(1.98) 

7.97 

** 

0.00 

Sensation-seeking .23 

(.17) 

1.82 1.25 (0.90, 

1.74) 

.03 

(.25) 

0.02 1.03 (0.64, 

1.68) 

.44 

(.21) 

4.39 

* 

1.56 (1.03, 

2.35) 

.38 

(.22) 

2.87 1.46 (0.94, 

2.26) 

Impulsiveness .17 

(.22) 

0.62 1.19 (0.77, 

1.83) 

.54 

(.37) 

2.12 1.72 (0.83, 

3.54) 

.49 

(.29) 

2.79 1.63 (0.92, 

2.90) 

.28 

(.34) 

0.69 1.33 (0.68, 

2.59) 

Driver anger .01 

(.01) 

0.19 1.01 (0.98, 

1.03) 

-.04 

(.02) 

5.70 

** 

.96 (0.93, 

0.99) 

-.01 

(.02) 

0.04 1.00 (0.97, 

1.03) 

.03 

(.02) 

2.72 1.03 (0.99, 

1.07) 

Risk perception .02 

(.03) 

0.34 1.02 (0.96, 

1.09) 

.00 

(.05) 

0.00 1.00 (0.91, 

1.10) 

.00 

(.04) 

0.00 1.00 (0.93, 

1.08) 

-.02 

(.04) 

0.17 0.98 (0.90, 

1.07) 

Risk association -.01 

(.03) 

0.12 0.99 (0.94, 

1.04) 

-.04 

(.03) 

1.45 .96 (0.90, 

1.03) 

.02 

(.04) 

0.21 1.02 (0.95, 

1.09) 

-.01 

(.03) 

0.17 0.99 (0.93, 

1.05) 

Self-efficacy .04 

(.02) 

3.24 1.04 (1.00, 

1.09) 

.04 

(.03) 

2.70 1.04 (0.99, 

1.10) 

.04 

(.03) 

1.92 1.04 (0.99, 

1.09) 

.02 

(.02) 

0.45 1.02 (0.97, 

1.06) 

Positive affect .73 

(.30) 

6.02 

** 

2.07 (1.16, 

3.69) 

.56 

(.40) 

1.90 1.75 (0.79, 

3.85) 

.32 

(.35) 

0.84 1.38 (0.69, 

2.76) 

.96 

(.38) 

6.24 

** 

2.60 (1.23, 

5.52) 
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 Younger Females (n = 461) Younger Males (n = 233) Older Females (n = 380) Older Males (n = 256) 

Variable B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

Negative affect .01 

(.01) 

3.13 1.01 (1.00, 

1.02) 

.00 

(.01) 

0.02 1.00 (0.99, 

1.01) 

-.01 

(.01) 

1.78 0.99 (0.98, 

1.00) 

-.01 

(.01) 

1.82 0.99 (0.98, 

1.00) 

Socially-oriented goals .03 

(.02) 

0.17 1.03 (0.89, 

1.20) 

.26 

(.11) 

5.68 

** 

1.30 (1.05, 

1.60) 

.50 

(.28) 

3.12 1.64 (0.95, 

2.85) 

.11 

(.14) 

0.60 1.12 (0.84, 

1.48) 

Situation-oriented 

goals 

.11 

(.05) 

4.50 

* 

1.11 (1.01, 

1.22) 

.08 

(.07) 

1.38 1.09 (0.95, 

1.25) 

.09 

(.06) 

1.98 1.09 (0.97, 

1.23) 

-.01 

(.07) 

0.03 0.99 (0.87, 

1.12) 

Self-oriented goals .03 

(.02) 

2.20 1.03 (0.99, 

1.08) 

.06 

(.02) 

5.61 

** 

1.06 (1.01, 

1.11) 

.02 

(.03) 

0.33 1.02 (0.96, 

1.08) 

.03 

(.02) 

1.89 1.03 (0.99, 

1.07) 

Cognitive regulation -.03 

(.04) 

0.63 0.97 (0.89, 

1.05) 

.01 

(.05) 

0.05 1.01 (0.92, 

1.12) 

-.03 

(.05) 

0.44 0.97 (0.88, 

1.06) 

-.01 

(.05) 

0.05 0.99 (0.91, 

1.08) 

Affective regulation -.02 

(.04) 

0.19 0.98 (0.92, 

1.06) 

.09 

(.06) 

2.60 1.10 (0.98, 

1.23) 

-.06 

(.05) 

1.18 0.94 (0.85, 

1.05) 

.03 

(.06) 

0.22 1.03 (0.92, 

1.16) 

Willingness .01 

(.01) 

0.37 1.01 (0.99, 

1.02) 

.01 

(.01) 

0.35 1.01 (0.98, 

1.03) 

-.01 

(.01) 

0.27 0.99 (0.97, 

1.02) 

-.01 

(.01) 

0.16 1.00 (0.97, 

1.02) 

Model chi-square (df) 81.14*** 

(14) 

58.27*** 

(14) 

67.48*** 

(14) 

54.52*** 

(14) 

Note. Results after all predictors were entered.  
a
df = 1. 

*p < .05. **p < .01. ***p < .001. 
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younger females, 193 older females, and 129 older males, 119 (71.3%), 161 (83.4%), 

and 90 (69.8%) indicated 1 (“none”) for all four extreme driving behaviour items, 

respectively. As can be seen in Table 10.4, the Wald criterion suggested that when 

accounting for the variance of all predictor variables, sensation-seeking, positive affect, 

situation-oriented goals, and Time 2 willingness made significant unique contributions 

to prediction in younger females, with driver anger and affective regulation making 

significant unique contributions to prediction in older females, and self-efficacy, 

negative affect, and Time 2 willingness making significant unique contributions to 

prediction in older males. 

In comparison to predicting Time 1 engagement, differences in the younger 

female model when predicting Time 2 engagement were that sensation-seeking and 

willingness were now significant predictors. However, when Time 1 (not Time 2) 

willingness was used as a predictor, two differences were observed: (a) willingness no 

longer accounted for a significant, unique proportion of the variance in Time 2 

behaviour (Wald  = 0.11, p = .74), and (b) situation-oriented goals no longer explained a 

significant, unique proportion of the variance in Time 2 behaviour (Wald = 1.05, p = 

.31). Differences in the older females model when predicting Time 2 engagement were 

that sensation-seeking was no longer a significant predictor and both driver anger and 

affective regulation were now significant predictors. With Time 1 willingness replacing 

Time 2 willingness there was no change in the pattern of significant effects.  

Differences in the older males model when predicting Time 2 engagement were that 

positive affect was no longer a significant predictor and self-efficacy, negative affect, 

and willingness were now significant predictors. However, when Time 1 (not Time 2) 

willingness was used as a predictor, both willingness (Wald  = 0.03, p = .87) and self- 

efficacy (Wald = 3.52, p = .06) no longer predicted significant, unique proportions of the 
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Table 10.4 

Results of Binary Logistic Regression Analysis of Extreme Driving Behaviour (Criterion = Time 2 Engagement) for each Age/Gender Sub-Sample. 

 Younger Females (n = 167) Older Females (n = 193) Older Males (n = 129) 

Variable B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

B (SE) Wald
a
 Exp(B)  

(95% CIs) 

Constant -2.85 (3.15) 0.82  0.06  -12.17 (4.29) 8.05*** 0.00 -3.38 (3.53) 0.92 0.03 

Sensation-seeking .76 (.37) 4.14* 2.13 (1.03, 4.42) .14 (.36) 0.16 1.15 (0.57, 2.34) .71 (.37) 3.59 2.03 (0.98, 4.21) 

Impulsiveness -.43 (.45) 0.90 0.65 (0.27, 1.58) .03 (.48) 0.00 1.03 (0.40, 2.62) .07 (.66) 0.01 1.07 (0.30, 3.85) 

Driver anger .03 (.03) 1.47 1.03 (0.98, 1.08) .08 (.03) 8.76** 1.08 (1.03, 1.13) .06 (.04) 3.01 1.06 (0.99, 1.14) 

Risk perception .03 (.07) 0.22 1.03 (0.90, 1.18) -.04 (.06) 0.53 0.96 (0.85, 1.08) -.04 (.07) 0.27 0.96 (0.84, 1.11) 

Risk association -.06 (.06) 1.12 0.94 (0.84, 1.05) .05 (.05) 1.18 1.06 (0.96, 1.16) -.12 (.07) 2.85 0.89 (0.77, 1.02) 

Self-efficacy -.03 (.05) 0.43 0.97 (0.88, 1.07) -.06 (.05) 1.54 0.95 (0.87, 1.03) -.11 (.05) 5.97* 0.90 (0.82, 0.98) 

Positive affect 1.37 (.58) 5.59** 3.92 (1.26, 12.15) .75 (.60) 1.53 2.11 (0.65, 6.89) -.40 (.78) 0.27 0.67 (0.15, 3.06) 

Negative affect -.01 (.01) 1.10 0.99 (0.97, 1.01) .00 (.01) 0.02 1.00 (0.98, 1.02) -.03 (.01) 4.53* 0.98 (0.95, 0.99) 

Socially-oriented goals -.29 (.24) 1.53 0.75 (0.47, 1.19) .49 (.43) 1.30 1.63 (0.70, 3.79)  .30 (.17) 3.15 1.36 (0.97, 1.90) 

Situation-oriented goals -.23 (.11) 3.98* 0.80 (0.64, 1.00) .04 (.11) 0.13 1.04 (0.84, 1.28) -.17 (.11) 2.35 0.85 (0.69, 1.05) 

Self-oriented goals .07 (.05) 2.45 1.07 (0.98, 1.17) .01 (.04) 0.01 1.00 (0.93, 1.09) .01 (.03) 0.15 1.01 (0.95, 1.08) 

Cognitive regulation -.01 (.08) 0.04 0.99 (0.85, 1.15) .21 (.11) 0.00 1.01 (0.82, 1.24) -.05 (.08) 0.30 0.96 (0.81, 1.12) 

Affective regulation -.12 (.10) 1.45 0.89 (0.73, 1.08) .01 (.11) 4.09* 1.24 (1.01, 1.52) .06 (.10) 0.36 1.06 (0.88, 1.28) 

Time 2 Willingness .06 (.02) 13.29*** 1.06 (1.03, 1.10) .01 (.02) 0.07 1.00 (0.97, 1.04) .05 (.02) 7.06** 1.05 (1.01, 1.09) 

Model chi-square (df) 50.76*** (14) 25.24* (14) 39.06*** (14) 

Note. Results after all predictors were entered. 
 a
df = 1. 

*p < .05. **p < .01. ***p < .001. 
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variance in Time 2 behaviour. 

10.5. Time 1 Binary Logistic Regression Analyses for Encodings Sub-Sample Models 

 Consistent with previous chapters, the analyser and externaliser samples were 

assessed separately. Again, the procedures outlined above were replicated for each 

encodings sub-sample, with the variables of age, gender, and encodings excluded from 

their respective blocks. The results after the entry of block 3 (all predictors) for both the 

Time 1 and Time 2 criterion analyses can be seen in Table 10.5. With regards to the 

Time 1 analyses, of the 649 analysers and 681 externalisers, 437 (67.3%) and 343 

(50.4%) indicated 1 (“none”) for all four extreme driving behaviour items, respectively. 

All blocks (1, 2, and 3) had satisfactory model fit for each sub-sample, indicating that 

the predictors reliably distinguished between engagers and non-engagers in extreme 

driving behaviours, Hosmer and Lemeshow χ
2
 (8) ranging from 8.45 to 15.59, ps > .05. 

Nagelkerke’s R
2
 for each group were .14 (analysers) and .11 (externalisers) for block 1, 

.25 and .24, respectively, after block 2, and remaining .25 and .24 after block 3, 

indicating weak relationships between the predictors and engagement. Overall 

prediction success at block 3 was 72.7% for analysers and 68.1% for externalisers.  

As can be seen in Table 10.5, the Wald criterion suggested that when accounting 

for the variance of all predictor variables, sensation-seeking, positive affect, negative 

affect, and self-oriented goals made significant unique contributions to prediction for 

analysers, with self-efficacy, positive affect, socially-oriented, and situation-oriented 

goals significant predictors for externalisers. Once again positive affect was the 

strongest predictor for both samples, with the data suggesting that those who felt 

positive emotions about engaging in unsafe driving behaviours were approximately 1.6 

(analyser) and 2.3 (externaliser) times more likely to engage in extreme driving 

behaviours, respectively.  
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Table 10.5 

Results of Binary Logistic Regression Analysis of Extreme Driving Behaviour for each Encodings Group, using both Time 1 Engagement and 

Time 2 Engagement as the Criterion in Separate Analyses. 

 Analysers at T1 Analysers at T2 Externalisers at T1 Externalisers at T2 

Variable B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

Constant -5.55 

(1.29) 

18.45 

*** 

0.00 -2.41 

(2.33) 

1.06 0.09 -5.85 

(1.11) 

27.71 

*** 

0.00 -7.41 

(2.18) 

11.57 

** 

0.00 

Sensation-seeking .44 

(.15) 

9.19 

** 

1.56 (1.17, 

2.07) 

.28 

(.23) 

1.41 1.32 (0.84, 

2.08) 

.19 

(.13) 

2.01 1.20 (0.93, 

1.56) 

.71 

(.25) 

7.99 

** 

2.04 (1.24, 

3.34) 

Impulsiveness .22 

(.18) 

1.24 1.25 (0.85, 

1.83) 

-.23 

(.34) 

0.45 0.80 (0.41, 

1.55) 

.37 

(.20) 

3.58 1.45 (0.99, 

2.14) 

.12 

(.37) 

0.10 1.13 (0.54, 

2.34) 

Driver anger .02 

(.01) 

1.92 1.02 (0.99, 

1.04) 

.04 

(.02) 

5.47 

* 

1.05 (1.01, 

1.08) 

-.01 

(.01) 

0.50 0.99 (0.98, 

1.01) 

.03 

(.02) 

3.01 1.03 (1.00, 

1.07) 

Risk perception .02 

(.02) 

0.55 1.02 (0.99, 

1.04) 

-.01 

(.04) 

0.02 0.99 (0.91, 

1.08) 

-.02 

(.03) 

0.77 0.98 (0.93, 

1.03) 

.00 

(.05) 

0.00 1.00 (0.91, 

1.09) 

Risk association -.01 

(.03) 

0.31 0.99 (0.94, 

1.08) 

-.04 

(.04) 

0.91 0.96 (0.89, 

1.04) 

-.01 

(.02) 

0.63 0.99 (0.95, 

1.02) 

-.01 

(.03) 

0.08 0.99 (0.93, 

1.06) 

Self-efficacy .02 

(.02) 

1.58 1.02 (0.99, 

1.06) 

-.02 

(.03) 

0.53 0.98 (0.92, 

1.04) 

.03 

(.02) 

5.28 

* 

1.03 (1.01, 

1.06) 

-.05 

(.03) 

2.87 0.95 (0.90, 

1.01) 

Positive affect .48 

(.25) 

3.90 

* 

1.62 (1.00, 

2.62) 

.99 

(.44) 

4.96 

* 

2.69 (1.13, 

6.43) 

.84 

(.23) 

13.33 

*** 

2.32 (1.48, 

3.64) 

.71 

(.45) 

2.82 2.04 (0.89, 

4.69) 



Predicting Unsafe Driving Behaviour 245 

 Analysers at T1 Analysers at T2 Externalisers at T1 Externalisers at T2 

Variable B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

B (SE) Wald
a
 Exp(B) 

(95% CIs) 

Negative affect -.01 

(.01) 

4.91 

* 

0.99 (0.98, 

1.00) 

-.02 

(.01) 

7.62 

** 

0.98 (0.97, 

0.99) 

.01 

(.01) 

2.77 1.01 (1.00, 

1.02) 

-.01 

(.01) 

2.33 0.99 (0.97, 

1.00) 

Socially-oriented goals .14 

(.10) 

2.19 1.15 (0.96, 

1.39) 

-.11 

(.14) 

0.66 0.89 (0.68, 

1.17) 

.14 

(.07) 

4.54 

* 

1.15 (1.01, 

1.32) 

.05 

(.10) 

0.25 1.05 (0.86, 

1.28) 

Situation-oriented 

goals 

.08 

(.04) 

3.30 1.08 (0.99, 

1.17) 

-.08 

(.08) 

1.11 0.92 (0.80, 

1.07) 

.08 

(.04) 

4.53 

* 

1.09 (1.01, 

1.17) 

-.15 

(.07) 

4.60 

* 

0.86 (0.75, 

1.00) 

Self-oriented goals .05 

(.02) 

8.83 

** 

1.05 (1.02, 

1.09) 

.03 

(.03) 

0.94 1.03 (0.97, 

1.08) 

.02 

(.01) 

2.37 1.02 (0.99, 

1.05) 

.04 

(.02) 

2.74 1.04 (0.99, 

1.09) 

Cognitive regulation .01 

(.04) 

0.16 1.01 (0.95, 

1.08) 

-.00 

(.06) 

0.01 1.00 (0.89, 

1.11) 

-.03 

(.03) 

0.79 0.98 (0.92, 

1.03) 

.10 

(.06) 

2.72 1.10 (0.98, 

1.24) 

Affective regulation -.01 

(.04) 

0.06 0.99 (0.92, 

1.07) 

.00 

(.07) 

0.00 1.00 (0.87, 

1.15) 

.00 

(.03) 

0.00 1.00 (0.94, 

1.07) 

-.04 

(.06) 

0.42 0.96 (0.85, 

1.08) 

Willingness -.01 

(.01) 

1.04 0.99 (0.98, 

1.01) 

.02 

(.01) 

3.37 1.02 (1.00, 

1.05) 

.01 

(.01) 

1.27 1.01 (0.99, 

1.02) 

.05 

(.01) 

19.38 

*** 

1.05 (1.03, 

1.08) 

Model chi-square (df) 130.55*** 

(14) 

41.98*** 

(14) 

134.94*** 

(14) 

73.63*** 

(14) 

Note. Results after all predictors were entered. 
 a
df = 1. 

*p < .05. **p < .01. ***p < .001.
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10.5.1. Binary logistic regression analyses predicting Time 2 engagement  

Of the 282 analysers and 270 externalisers, 219 (77.7%) and 182 (67.4%) 

indicated 1 (“none”) for all four extreme driving behaviour items, respectively. As 

can be seen in Table 10.5, the Wald criterion suggested that when accounting for the 

variance of all predictor variables, driver anger, positive affect, and negative affect 

made significant unique contributions to prediction in analysers, with sensation-

seeking, situation-oriented goals, and Time 2 willingness making significant unique 

contributions to prediction in externalisers. Notably, the encodings sub-samples did 

not share common predictors when predicting Time 2 engagement. 

 Differences in the analyser model when predicting Time 2 (versus Time 1) 

engagement were that sensation-seeking and self-oriented goals were no longer 

significant predictors and driver anger was now a significant predictor. The analysis 

predicting Time 2 engagement with Time 1 (not Time 2) willingness resulted in no 

change. Differences in the externaliser model when predicting Time 2 engagement 

were that self-efficacy, positive affect, and socially-oriented goals were no longer 

significant predictors and both sensation-seeking and willingness were now 

significant predictors. The analysis using Time 1 willingness revealed two 

differences: (a) willingness no longer accounted for a significant, unique proportion 

of the variance in Time 2 behaviour (Wald = 0.28, p = .60), and (b) situation-oriented 

goals no longer explained a significant, unique proportion of the variance in Time 2 

behaviour (Wald = 2.13, p = .15). The next chapter presents a general discussion of 

the results. 
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11. GENERAL DISCUSSION 

 The current research and dissertation had three major aims. The first aim was 

to utilise a CAPS framework to summarise socio-cognitive, individual difference, and 

decision-making research, relevant to unsafe driving. This was achieved by 

developing valid measures of key variables within the five categories of CAUs 

proposed by the CAPS model (Mischel & Shoda, 1995) through the selection, 

adaptation, and refinement of existing measures and/or the construction of new 

measures. This process of measurement construction, description, and validation was 

described in Chapters 3 to 6 (inclusive) and was guided by the first four propositions 

outlined at the end of Chapter 2. The second aim was to use exploratory methods to 

identify the most important predictors of unsafe driving behaviour, specific to 

different categories of unsafe driving, and where possible, compare and contrast the 

relative importance of predictors between these different categories. To examine the 

relative importance of specific CAUs, the predictors of unsafe driving behaviour were 

assessed separately for different categories of unsafe driving utilising both cross-

sectional and longitudinal data. This process was described in Chapters 7 to 10 

(inclusive) and was guided by the final two propositions outlined at the end of 

Chapter 2. Finally, the dissertation aims to evaluate the implications of these findings 

for road safety interventions and education programs. This is a major component of 

the current chapter. 

11.1. Measurement Construction, Description, and Validation  

 The first proposition outlined an expectation that each of the variables selected 

to represent the five categories of CAUs would: (a) be both valid and reliable in 

measurement, and (b) predict the criterion variables of willingness and self-reported 

unsafe driving behaviours. Evidence from the pilot studies (Chapter 3), descriptive 
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statistics (Chapter 5), and main analyses (Chapters 7 to 10) supported this proposition 

(see Table 11.1). 

 The results do not universally support previous findings that the interaction 

between prototype favourability and prototype similarity (risk association) explains 

significant amounts of variance in reckless behaviours (Andrews et al., 2008; Gibbons 

et al., 1995; Norman et al., 2007; Spijkerman et al., 2007), including unsafe driving 

behaviour (Gibbons & Gerrard, 1995). Problematic measurement may have led to the 

current finding that risk association was a significant (albeit weak) predictor of 

positioning behaviour and not a significant predictor of other categories of unsafe 

driving. Risk association was assessed for three unsafe driving behaviours, with 

scores summed for a final, overall measure of risk association. The three behaviours 

were speeding, driving whilst intoxicated by alcohol, and tailgating. Notably, 

positioning behaviours were represented twice, and distracted and extreme behaviours 

were not represented at all. Gibbons and Gerrard (1995) suggested that the match 

between the prototype image being assessed and the resultant behaviour is important 

in the explanation of the behaviour. As such, if risk association was measured in a 

way that captured each category of unsafe driving behaviour, different results may 

have been obtained. Further research should endeavour to improve the content 

validity of this measure to accurately assess the impact of risk association on specific 

unsafe driving behaviours.  

Despite this, risk association (measured with an emphasis on positioning 

behaviour) was found to partially explain the relationship between situation-oriented 

goals and positioning behaviour. The results suggest that drivers who harbour these 

goals, also harbour positive views of drivers who drive recklessly. A possible 

explanation of this mediation is that when drivers are motivated by situation-oriented  
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Table 11.1 

Summary of Reliability and Validity Characteristics of Variables of Interest 

Variable Demonstrated 

Reliability
a
 

Demonstrated Validity Relationships with criteria 

Risk 

association 

Good  Moderate, positive with all 

criteria 

Self-efficacy Good Construct, discriminant, 

convergent. Structure 

invariant over time 

Weak, positive with substance-

use; moderate to strong, 

positive with all others 

Positioning 

risk 

perception 

Good Construct, discriminant, 

convergent. 

Moderate, negative with both 

relevant criteria 

Substance-

use risk 

perception 

Good Construct, discriminant Moderate, negative with 

substance-use behaviour; 

weak, negative with 

willingness 

Distracted 

risk 

perception 

Good Construct, discriminant, 

convergent. 

Weak, negative with 

behaviour; moderate, negative 

with willingness 

Self-oriented 

goals 

Excellent Construct, discriminant, 

convergent. Structure 

invariant over time 

Weak, positive with substance-

use; moderate, positive with all 

others 

Socially-

oriented 

goals 

Good Construct, discriminant, 

convergent. Structure 

invariant over time 

Moderate, positive with 

extreme; weak, positive with 

all others 

Situation-

oriented 

goals 

Good Construct, discriminant, 

convergent. Structure 

invariant over time 

Weak, positive with substance-

use; moderate, positive with 

extreme; strong, positive with 

all others 

Positive 

affect 

Excellent Construct, discriminant. 

Structure invariant over 

time 

Moderate, negative with 

extreme; weak, negative with 

all others 

Negative 

affect 

Excellent Construct, discriminant, 

convergent. Structure 

invariant over time 

Moderate, negative with 

positioning and willingness; 

weak, negative with all others 

Cognitive 

regulation 

Good Construct, discriminant, 

convergent. Structure 

invariant over time 

Weak, negative with all 

criteria 

Affective 

regulation 

Good Construct, discriminant, 

convergent. Structure 

invariant over time 

Weak, negative with all 

criteria 

Willingness Excellent Construct Strong, positive with 

positioning and distracted; 

weak, positive with substance-

use and extreme 

Note. 
a
Reliability cut-offs: .7   < .9 is good,   .9 is excellent (Nunnally, 1978).
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goals, they may enter a state of cognitive dissonance (Festinger, 1957) when viewing 

other drivers’ positioning behaviour (sharing similar goals yet not performing the 

same behaviours). This then leads to a process of social comparison (Gibbons & 

Gerrard, 1995) where a resolution is made about whether or not to engage in the 

behaviour. In terms of road safety intervention, the results suggest a possible avenue 

through which social beliefs influence participation in unsafe driving behaviour. This 

extends the work of Gibbons and Gerrard (1995) by identifying a link between 

motivations and prototype perceptions. Further examination of this relationship 

should be conducted with improved measures of the variables of interest. A possible 

extension to the current research would be to compare this mediating effect between 

individuals more and less likely to make social comparisons, which has been found to 

influence the impact of risk association on behaviour (Gibbons & Gerrard, 1995). 

The results support previous research that found that perceptions of ability to 

control a motor vehicle (self-efficacy) predict unsafe driving (George et al., 2007; 

Montag, 1989; Sarkar & Andeas, 2004; Taubman-Ben-Ari et al., 2005; Victoir et al., 

2005); however, many previous studies found effects inconsistent with those of the 

current research. This is possibly because most past studies focused on self-efficacy 

beliefs of normal (safe) driving behaviours and assessed general self-efficacy as a 

driver (e.g., Baldock et al., 2006; George et al., 2007; Miller & Taubman-Ben-Ari, 

2010; Taubman-Ben-Ari et al., 2008). What is unique about the current research is 

that self-efficacy beliefs were assessed in regards to unsafe (reckless) driving 

behaviours. In fact, pilot testing suggested that self-efficacy beliefs about normal and 

unsafe driving behaviours load onto separate factors (see Chapter 3). The current 

findings highlight the benefits of specific measures of self-efficacy over general ones 

(Maddux, 1995), suggesting that significant amounts of the variance in unsafe driving  
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behaviour can be explained by this specific measure.  

In the full latent variable analyses (i.e., those predicting positioning and 

distracted behaviour), situation-oriented goals played a major role in completely 

explaining the effect of self-efficacy on behaviour and partially explaining the effect 

of self-efficacy on willingness. These mediation effects suggest that self-efficacy is a 

determinant of the goals that a driver seeks when driving and an indirect predictor of 

unsafe driving behaviour. Bandura (1997) posited self-efficacy as playing a major 

role in decision-making and self-motivation, with previous research also establishing 

the effect of self-efficacy beliefs on performance through motivations and goal setting 

(Bandura & Locke, 2003; Locke, Fredrick, Lee, & Bobko, 1984). With the current 

findings that situation-oriented goals play a central role in unsafe driving participation 

(discussed below), road safety interventions may aim to change drivers’ goals specific 

to unsafe driving. The current results suggest that in order for these interventions to be 

successful, they may need to first change drivers’ self-efficacy beliefs. Past research 

suggests that self-efficacy can be manipulated to initiate and maintain behavioural 

change (Ellickson & Bell, 1990; Strecher, DeVellis, Becker, & Rosenstock, 1986), 

suggesting that a similar manipulation may help change driving motivations. 

However, this potentially beneficial avenue for intervention requires further 

experimental investigation, as well as practical evaluation.  

The findings suggest that the role of self-efficacy is less highly predictive of 

substance-use driving behaviours than of other unsafe driving behaviours. While self-

efficacy has been studied in relation to drink driving, many of these studies focus on 

recidivism and self-efficacy for change (Freeman et al., 2005; Wells-Parker, Kenne, 

Spratke, & Williams, 2000; Wells-Parker, Williams, Dill, & Kenne, 1998) rather than 

beliefs about the ability to safely engage in reckless driving. This initial evidence 
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regarding substance-use behaviour has implications for road safety: to reduce these 

behaviours, the intervention avenue of reducing self-efficacy beliefs in relation to 

substance-use driving behaviour may be less successful than other avenues as well as 

less successful than for other categories of unsafe driving. 

The results partially support previous findings that higher perceived risk is 

related to decreases in self-reported participation in unsafe driving (Jonah, 1986; 

Hatfield & Fernandes, 2009; Rundmo, 1995; Ivers et al., 2009; Weinstein et al., 

1998). Notably, the categories (factors) of risk perception were similar to those found 

for the behavioural items (discussed below). This allowed the current research, in 

most cases, to explore the role of risk perceptions that were specific to each category 

of unsafe driving behaviour. As such, risk perception was found to have different 

effects across these different categories, similar to findings from previous research 

(McNally & Titchener, 2012). However, the non-significant prediction of extreme 

behaviour by risk perception may be due to a lack of representation of extreme 

behaviour items in the risk perception measure. Therefore, attempts to improve the 

content validity of this measure may find an effect of risk perception on extreme 

driving behaviour participation. Also, other methods for the measurement of 

perceived personal risk may be more appropriate and content valid (e.g., Fernandes et 

al., 2007; Hatfield, Fernandes, & Job, 2014; Hatfield, Job, Hesketh, & Joung, 2006) 

since the current measurement focused on risk of vehicle crash and did not include 

other types of risks (e.g., being fined). 

Of interest to road safety, the current results suggest that risk perception has 

mostly weak, indirect effects on unsafe driving behaviour. This supports Ulleberg and 

Rundmo (2003) who also utilised structural equation modelling and identified a non-

significant direct effect of risk perception on risky driving behaviour when accounting 
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for other variables, such as attitudes. Additionally, Ivers and colleagues (2009) 

suggested a need to target risky driving behaviour independently from risk perception, 

and cited the weak relationship between the two variables as an explanation of why 

education programs focused on increasing awareness and knowledge of driving risks 

have generally not succeeded in reducing crashes. Similarly, the current results 

suggest attempting to change risk perceptions of drivers may not be a fruitful avenue 

to reduce unsafe driving behaviours.  

Although the driving literature does not pay a lot of attention to motivations 

(Taubman-Ben-Ari, 2008), the results partially support previous research that asserts 

that a range of non-safety goals and values can override driving safety goals and 

result in unsafe driving behaviours (Hatfield & Fernandes, 2009; Hodgdon et al., 

1981; Musselwhite, 2006; Rohrmann, 2004). The role of situation-oriented goals in 

predicting unsafe driving behaviour (specifically positioning and distracted 

behaviour) was particularly notable. The results fit with Vallerand’s (1997) 

conceptualisation of motivation in the hierarchical model of intrinsic and extrinsic 

motivation. This model describes different levels of motivation, of which the current 

research can be said to have measured the situational level (motivational state when 

engaging in a specific activity). As suggested by Vallerand’s model, situation-

oriented goals were found to be an important predictor of the activity (unsafe driving 

behaviour). Also, the situation-oriented goals factor represents instrumental goals and 

incentives that serve situational purposes (see Hatfield & Fernandes, 2009; Moller & 

Gregersen, 2008), with increases in a tendency to be motivated by these goals related 

to increased unsafe driving. Therefore, the results support previous research that 

suggests individuals who are motivated by external incentives are likely to self-report 

higher participation in reckless behaviours (Chawla et al., 2009; Knee & Neighbors,  
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2002), including unsafe driving behaviours (Knee et al., 2001). 

The results suggest a driver’s goals (motivations) for driving unsafely are an 

important predictor of engagement; however, this role is not consistent across 

different categories of unsafe driving. This supports previous research (Rohrmann, 

2004; Vallerand, 1997). Similar to the current findings, Hatfield and Fernandes 

(2009) found that elements of each of several goals and values factors predicted 

speeding (positioning) behaviour in both males and females. Contrary to Hatfield and 

Fernandes, the current findings suggested that none of the goals and values factors 

predicted substance-use behaviour. Unique to the current study, situation-oriented 

goals was the only predictor of distracted behaviour and all three goals and values 

factors were predictors of extreme behaviour. In terms of road safety intervention, the 

results suggest that an effort should be made to direct interventions towards changing 

the motivations that drivers have in relation to unsafe driving, but that this type of 

intervention would not have a uniform effect across different types of unsafe driving. 

Future research could expand upon the current research: (a) through a focus on 

situation-oriented goals (and the avenue of changing these goals through changing 

self-efficacy beliefs), (b) by measuring the different levels of motivation (global, 

contextual, situational; Vallerand, 1997) in an unsafe driving context and assessing 

the relative influence of each on each other as well as on behaviour, and (c) 

determining whether other types of extrinsic goals are more informative in predicting 

substance-use behaviours or whether these behaviours are amotivational (Vallerand, 

2007).  

The results partially support previous research that suggests the role of 

immediate feelings and affective responses (affects) in reckless decision-making are 

important (Finucane et al., 2000; Lawton et al., 2009; Lawton et al., 2007; Lerner & 
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Keltner, 2001; Loewenstein et al., 2001; Peters et al., 2006; Rivers et al., 2008; 

Rundmo & Iversen, 2004; Schwarz & Clore, 2003). Interestingly, negative affect had 

a central and consistent effect on positioning behaviour only, increasing perceived 

risk and reducing self-efficacy beliefs. Further, positive affect had a central and 

consistent effect on extreme behaviour only. Similar to the current findings, Lawton 

and colleagues (2007) measured both positive and negative affect in regards to 

speeding behaviour and found negative affect to be the stronger predictor. Contrary to 

the current findings, van Gelder and colleagues (2009) found a strong relationship 

between negative affect and the choice to drink and drive. The results also support the 

assertion that affect can have complex and inconsistent patterns of influence on 

reckless decision-making (Isen, 2000).  

In terms of road safety intervention, the results suggest that both negative and 

positive emotions predict unsafe driving but that the effects of interventions focused 

on these aspects would be less effective in relation to distracted and substance-use, 

than positioning and extreme, behaviours. Understanding why affect has an effect on 

some behaviours and not others warrants further investigation. Greifeneder and 

colleagues’ (2011) reasons for the varying effects of affect could guide future 

research to understand whether, for some unsafe driving behaviours, affect is: (a) 

relatively less salient, (b) not an essential characteristic of the behaviours themselves, 

(c) less relevant for decision-making, and/or (d) influenced by extraneous variables. 

This line of research could also help explain the unintended (and sometimes reverse) 

effects of emotion-based road safety appeals (Carey & Sarma, 2011; Glendon et al., 

2014). In the current research, the measurement of positive affect was problematic in 

several respects, including a “Heywood case” and multivariate non-normality that was 

deemed severe enough to warrant logarithmic transformation of the positive affect 



Predicting Unsafe Driving Behaviour 256 

variables. This may have influenced the predictive utility of the positive affect 

variable. In light of this, the measurement of positive affect must be amended in order 

to minimise floor effects and provide a more accurate representation of its influence 

on unsafe driving. 

Overall, the results do not convincingly support the assertions of past research 

that efficient and effective self-regulation is associated with decreased participation in 

unsafe driving behaviours (Argeriou et al., 1985; Constantinou et al., 2011; Keane et 

al., 1993; Lucker et al., 1991; Steinberg et al., 2008). The results suggest that affective 

regulation plays no major role in predicting unsafe driving behaviour but that 

cognitive regulation plays a small role in the prediction of positioning behaviour 

through situation-oriented goals. This partially supports the ideation that cognitive 

aspects of self-regulation are aimed at sustaining goal-directed action through 

maximising on-task resources (Carver & Scheier, 1998). In terms of road safety, the 

results suggest that these aspects of self-regulation may not be an efficient or practical 

avenue to decrease participation in unsafe driving behaviour. 

In line with the CAPS model, the current research conceived self-regulation as 

a stable disposition, or competency, to guide behaviour towards a directed goal, that is 

an antecedent, as opposed to a response, to behavioural tendencies (Karoly, 1993; 

Luszczynska et al., 2004). However, most theories of self-regulation deal with 

processes and sequences of behaviour regulation (Carver & Scheier, 1998; Schwarzer, 

2001). One aspect of self-regulation that may be informative for future research 

directions is situational regulation (a plan, or strategy, to adapt one’s own driving 

patterns to avoid driving under high-risk conditions; Naumann, Dellinger, & 

Kresnow, 2011). Often labelled self-restriction, these plans to avoid driving in 

situations deemed to have a higher risk of vehicle crash are regularly studied in older 
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drivers (Baldock et al., 2006; Lyman, McGwin, & Sims, 2001) but have recently been 

found to be prevalent among younger age groups (Naumann et al.). To extend 

previous, as well as the current, research, the tendency for self-restriction should be 

evaluated for its role in unsafe driving engagement as well as its association with the 

self-regulation of driving cognitions and emotions. 

 The second proposition guiding the current research outlined an expectation 

that willingness to take driving risks would be shown to: (a) have both valid and 

reliable measurement, and (b) predict a significant proportion of the variance in 

unsafe driving participation, regardless of type of unsafe driving behaviour. Overall, 

evidence from the pilot studies, descriptive statistics, and the main analyses partially 

supported this proposition. The results also partially support research asserting the 

predictive utility of willingness for unsafe driving behaviour (Gibbons et al., 1998; 

Gibbons et al., 2004). However, the role of willingness in predicting specific 

categories of unsafe driving behaviour was more varied than expected. Notably in the 

main analyses, willingness: (a) had a weak effect on positioning behaviour (weak total 

effect at Time 1; moderate total effect at Time 2, later found to be potentially inflated 

by common-occasion bias), (b) had a moderate effect on distracted behaviour 

(moderate total effect at Time 1; moderate total effect at Time 2, later found to be 

potentially inflated by common-occasion bias but not significantly different from 

Time 1), (c) was a significant predictor of substance-use behaviour (Time 1 and 2), 

and (d) was not a significant predictor of extreme behaviour (significant predictor at 

Time 2, potentially due to common-occasion bias).  

 These results are in line with a measurement of willingness that aims to place 

the responsibility of behaviour on the context (Gibbons & Gerrard, 1995; 1997; 

Gibbons et al., 1998; Gibbons, et al., 2003); therefore, assessing how much risk an 
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individual is prepared to accept in a given situation (Lund & Rundmo, 2009). 

Specifically, willingness better predicted driver-centred behaviours (e.g., distracted 

and substance-use behaviours) as opposed to vehicle-centred behaviours (e.g., 

positioning and extreme behaviours). This finding fits assertions by Walsh, White, 

Watson, and Hyde (2007) that mobile phone use (a major part of distracted 

behaviour) is more spontaneous than planned. Gibbons and colleagues (1998) also 

found willingness to be a good predictor of involvement in drink-driving (substance-

use). The stronger influence of willingness suggests that both distracted and 

substance-use driving behaviours may be more impulsive and/or more readily 

triggered by transient environmental stimuli than positioning and extreme driving 

behaviours (Gibbons et al., 1998; Gibbons et al., 2003). For road safety, the results 

suggest that reducing willingness to take driving risks could result in a decrease in 

unsafe driving behaviours that entail things other than the specific manipulation of 

the vehicle (e.g., mobile phone use, fatigued driving, drink-driving). 

The current results are in line with an understanding of behavioural 

willingness as encapsulating motivations other than those related to planning and goal 

formation (Rivis et al., 2011). For example, the bivariate relationship between 

willingness and positioning behaviour was strong but became weak after accounting 

for all other variables in the latent variable model. Notably, situation-oriented goals 

was a major predictor in this model in addition to minor predictions from the other 

goals and values factors. Similarly, extreme behaviour was predicted by all three 

goals and values factors. Conversely, distracted behaviour was predicted by situation-

oriented goals only and substance-use behaviour was not predicted by any of the goals 

and values factors. In the current findings, a tendency exists for willingness to be less 

predictive of behaviours that had stronger relations with the goals and values factors. 
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Further investigation of this relationship should aim to determine whether this is a 

result of the decisions to engage in distracted and substance-use driving behaviours 

being less deliberative and more reactive than positioning and extreme driving 

behaviours, due to a lack of planning or premeditation (Gibbons et al., 1998). This 

knowledge could have direct implications for road safety intervention, suggesting that 

some behaviours can be reduced by changing the premeditated goals that drivers seek 

in regards to unsafe driving, while other behaviours would be better targeted by 

reducing drivers’ willingness to take risks. The current results suggest changing self-

efficacy beliefs, and reducing drivers’ tendencies to experience driving-related anger, 

are potential avenues to reduce willingness to take driving risks. 

The third proposition outlined an expectation that a new measure of self-

reported unsafe driving behaviours would be shown to be both valid and reliable, with 

categories of unsafe driving behaviour positively inter-correlated. The creation of a 

new measure was in response to a review of existing instruments which were found to 

be limited in that they: (a) do not include items that represent the full diversity of 

unsafe driving behaviours, (b) are over inclusive of non-reckless items which often 

lead to the measurement of mixed constructs and non-behavioural phenomena, and (c) 

divide items into factors or categories that overlap and are not independent. Piloting 

revealed four, reliable, conceptually distinct factors of unsafe driving behaviour 

(Chapter 3). However, the model required respecification, indicating that two factors 

(substance-use and extreme behaviour) were inappropriate for latent variable analysis 

because of severe univariate and multivariate non-normality and insufficient 

variability due to substantial floor effects. Conversely, the factors of positioning and 

distracted behaviour were found to be reliable, have a structure that was invariant 

over time and across age/gender sub-samples, and display construct, convergent, and  
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discriminant validity. All behaviours had positive inter-correlations (see Chapter 5).  

The 20-item instrument developed in this research has been named the 

Reckless Driver Behaviour Scale (RDBS). Its structure and content are in contrast to a 

majority of scales used in previous research. Where previous research has examined a 

diverse range of driving behaviours, it has typically not focused on reckless driving 

behaviours. Many studies that have examined reckless, or unsafe, driving behaviour 

have done so in the context of more general measurement, rather than choosing or 

designing measures to capture just this subset of all driving behaviours. The 

development of the RDBS aimed to improve the measurement of unsafe driving 

behaviours in terms of breadth, clarity, and relevance. Distracted behaviours, 

including distractions from technology and fatigue, were of particular interest due to 

the limited attention given to these behaviours in existing instruments. In fact, self-

reports from the current research reveal these particular behaviours to have the 

highest reported engagement. By following Arnett’s (1992) definition of reckless 

behaviour, the RDBS provides a more content valid measurement of self-reported 

unsafe driving behaviour. Construction of the RDBS also aimed to avoid problematic 

categorisation by the use of exploratory procedures in which different unsafe driving 

behaviours were placed in homogenous, conceptually distinct categories on the basis 

of characteristics of the behaviours themselves, without mention of intentions or 

motivations. 

The reliability of the item composites measuring the substance-use and 

extreme behaviour factors was noticeably low. Also, the test-retest reliability 

coefficients for these two factors were lower than those for the positioning and 

distracted behaviour factors. Although the two items comprising the substance-use 

factor do correlate more with each other than with the other behaviours, very rarely 
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does 2-item measurement result in a stable and internally consistent factor (Green, 

Lissitz, & Mulaik, 1977). Future research may consider including additional items 

that represent the substance-use (and extreme) domain, with an aim to decrease the 

severity of the floor effects in each factor. Schmidt (2012), for example, included 

items that measured passenger behaviour in the domain of substance-use; however, 

this procedure would not be appropriate if seeking to measure driving behaviour. 

Quite possibly, the less reliable two-item subscale may be preferred over a less valid, 

but more reliable, longer subscale.  

In terms of road safety intervention, knowledge of the reckless driving 

behaviour subtypes found in the current research could inform both policy-makers 

and researchers on the types of behaviours that are conceptually and empirically 

proximate, and hence the combinations of behaviours that are most and least likely to 

be tractable to a single intervention. Future research could aim at confirming the 

factor structure found in the current research in samples drawn from other contexts 

and nations. Also, in order to be comprehensive and remain relevant, the 

measurement of reckless driving behaviours must maintain an updated repository of 

items that reflect the entire range of reckless driving behaviours. In this, the 

measurement of the RDBS must be open to the inclusion of additional reckless 

behaviour items (e.g., driving without awareness; Charlton & Starkley, 2013).  

Other research could examine the predictive validity of self-reported driving 

recklessness, as measured by the RDBS: do scores on each of the behaviour subscales 

taken at an earlier age predict crash and offence involvement or other outcomes over 

the following months or years? Importantly, a six-month recall period was used in the 

current research to ensure adequate variability and minimal floor effects in the 

reckless driving data, but this period may have resulted in recall errors. To balance the 
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advantages of both longer (e.g., six-month) and shorter (e.g., 4 weeks) timeframes, 

future research should seek to verify findings across multiple recall periods.  

 The fourth proposition outlined an expectation that a new measure of the CAU 

of encodings would be shown to be valid and replicable on separate samples, and 

would differentiate individuals on all variables of interest. Utilising cluster analysis to 

cluster the sample on the basis of five constructs, two clusters of individuals were 

identified (see Chapter 6). These two clusters were significantly different on each of 

the five constructs as well as each category of unsafe driving behaviour and 

willingness to take driving risks. The clusters were also significantly different on 

variables of age, gender, and parental status, but each cluster maintained an adequate 

proportion of the different levels of these variables. These findings were replicated on 

separate sub-samples as well as the entire sample. The two-cluster solution was 

chosen as the most appropriate method to summarise the data and represent the CAU 

category of encodings. Latent variable and logistic regression models were assessed 

separately for each cluster sub-sample.  

The results suggest that externalisers have higher scores than analysers on all 

four types of self-reported driving recklessness (positioning, distracted, substance-use, 

and extreme driving behaviours), as well as a greater willingness to take driving risks. 

Thus, while the two groups were identified through commonalities in their cognitive 

construals, they were additionally shown to be distinctively different in their reckless 

behaviour. As such, the current research has identified a new and useful way in which 

to distinguish individuals based on their driving cognitions, and has shown that this 

novel way of differentiating between individuals has implications for their driving 

behaviours. The findings also add weight to the claim of cognitive theorists that 

individual differences that exist in the cognitive domain can translate into distinctive  
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patterns of behaviour (Kelly, 1955; Kelly, 1970; Mischel & Shoda, 1995).  

Gerrard, Gibbons, Reis-Bergan, and Russell (2000) argued that individuals 

who engage in harmful, or reckless, health behaviours employ a variety of self-

serving cognitive strategies to maintain high levels of self-esteem in light of any 

inconsistencies between their behaviour and their self-perceptions. Interestingly, this 

is achieved through the justification of risk behaviours, for example by overestimating 

prevalence of engagement among peers as well as others’ approval of the behaviour 

(Gerrard et al., 2000). In doing so, individuals can continue to engage in the 

behaviour and can distance themselves from negative self-perceptions by focusing on 

external influences on behaviour (Green, Lightfoot, Bandy, & Buchanan, 1985), a 

pattern similar to the externaliser group.  

With many intervention campaigns relying on mortality-salient (fear) 

messages, drivers may be encouraged to construe unsafe driving behaviours in 

particular ways (Mikulincer & Florian, 2002) that facilitate the activation and use of 

constructs, which the current research suggests are associated with increased unsafe 

driving. This could subsequently lead to effects opposite to the intervention’s goals 

(Glendon et al., 2014), such as increased intentions to take driving risks (Carey & 

Sarma, 2011; Jessop, Albery, Rutter, & Garrod, 2008). This process is suggested to 

occur due to an increase in driving-related self-esteem, which is subsequently used by 

the individual to deny his or her own vulnerability to danger (Carey & Sarma). To 

avoid the possibility of encouraging the use of cognitive representations that are 

associated with increased reckless driving, policy-makers should be mindful of these 

representations when developing intervention strategies. Future research should 

involve experimental manipulations of constructs likely to facilitate positive changes 

in driving behaviour. Also, researchers could develop a scale to measure this 
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dimension (analyser-externaliser) so that individuals are scored on a continuum, 

rather than dichotomised.   

11.2. Modelling Unsafe Driving Behaviour 

The second aim of the current research was to use exploratory methods to 

identify the most important predictors of unsafe driving behaviour, specific to 

different categories of unsafe driving, and where possible, compare the relative 

importance of these predictors among the different behavioural categories. Specific to 

this, the fifth proposition outlined an expectation that, through exploratory 

procedures, structural equation and/or logistic regression models would be identified 

that explain significant proportions of variance in willingness and self-reported unsafe 

driving behaviours, and would fit the data of: (a) each type of unsafe driving 

behaviour, (b) each of four age/gender sub-samples, and (c) each group of individuals 

who use similar constructs in relation to unsafe driving. Overall, the results supported 

this proposition. 

 For positioning driving behaviour, the hypothetical CAPS model was tested 

and modified on the calibration sample and validated with a separate sample. 

Predicting over 80% of the variance in (Time 1) behaviour (over 60% at Time 2) and 

over 50% of the variance in (Time 1) willingness (over 40% at Time 2), the final 

model was deemed to have satisfactory fit. The large percentages of variance 

explained by the models predicting positioning behaviour suggest good predictive 

value of the individual difference and decision-making variables chosen to explain 

behaviour in this domain. As was seen in Table 2.1, behaviours that involve speeding 

or the position of the vehicle are consistently represented in past measures of driver 

behaviour, with speeding perhaps the most widely studied example of reckless 

driving. Thus, it follows that variables from the unsafe driving literature should 
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explain significant amounts of variance in this domain. All sub-sample models 

explained similar proportions of variance in willingness. However, the encodings sub-

samples explained more variance in (Time 1) positioning behaviour than did the 

age/gender sub-samples. This can be explained as the Time 1 encodings sub-sample 

models did not employ methods of data reduction in line with the procedures outlined 

in Holmes-Smith and Rowe (1994), and were not subjected to the same restricted 

variability. Further evidence for this effect is that no significant differences existed 

between sub-sample models in the explanation of Time 2 behaviour, when all models 

employed the data reduction techniques. 

In addition to its relationship with self-efficacy, the findings suggest situation-

oriented goals had a tendency to motivate drivers who had a unique combination of a 

disposition for anger whilst driving (driver anger) and a lowered ability to self-

monitor or self-evaluate in regards to driving behaviour (cognitive regulation). This 

provides an interesting development in the understanding of why individuals prone to 

anger whilst driving are more likely to drive recklessly (Deffenbacher et al., 2001; 

Donovan et al., 1985; Donovan et al., 1988; Galovski & Blanchard, 2002; Gulliver & 

Begg, 2007; Hemenway & Solnick, 1993; McMillen et al., 1992). Drivers with a 

general propensity to become angered frequently and/or intensely have been shown to 

display increased driving-related frustration (Deffenbacher et al., 1994). If these 

drivers are also unable to cognitively regulate their behaviour, the current research 

suggests they will be motivated by instrumental and/or aggressive goals and 

subsequently engage in positioning driving behaviour. Similarly, Richards, 

Deffenbacher, and Rosen (2002) found a link between ADHD symptoms, notably 

lowered self-regulation (Barkley, 1997), and reckless driving. Future research could 

examine the relationship between driver anger and cognitive regulation, specifically 



Predicting Unsafe Driving Behaviour 266 

whether cognitive regulation moderates the effect of driver anger on situation-

oriented goals and whether improving the ability of drivers to self-monitor or self-

evaluate in regards to driving behaviour has a practical influence on driving 

motivations and subsequently their driving behaviour. 

Although the role of self-efficacy in predicting positioning behaviour can be 

substantially explained by situation-oriented goals, the results were notable for 

identifying that higher sensation-seeking tendencies and lower levels of negative 

emotional response to driving unsafely were related to increased self-efficacy beliefs. 

With sensation-seekers known to ignore or tolerate risks (Zuckerman, 2009), it makes 

sense that they would, in combination with lowered feelings of worry or fear 

(sensation-seeking also predicted negative affect in the model), hold the belief that 

they can perform unsafe driving behaviours whilst maintaining the safety of 

themselves and those around them. The results suggest that the role of sensation-

seeking on positioning behaviour may be less due to the thrill that these behaviours 

provide (Arnett, 1994) and more due to a tolerance or subjective minimisation of the 

risks involved, as well as stronger self-efficacy beliefs, and a subsequent increased 

tendency to be motivated by situation-oriented goals. Notably, Hatfield and 

colleagues (2014) found a negative relationship between risk perception and risky 

driving for low, but not for high, sensation-seekers. Future research should examine 

this process, specifically whether interventions aimed at changing the type of self-

efficacy beliefs currently assessed, as opposed to fear and other negative emotions, 

are effective in decreasing unsafe driving behaviour, especially for high sensation-

seekers. 

 For distracted driving behaviour, the hypothetical CAPS model was also tested  

and modified on the calibration sample and validated with a separate sample.  
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Predicting around 60% of the variance in (Time 1) behaviour (over 50% at Time 2) 

and over 50% of the variance in (Time 1) willingness (over 40% at Time 2), the final 

model was deemed to have satisfactory fit. Thus, slightly less variance was explained 

in distracted behaviour than in positioning behaviour. As was seen in Table 2.1, 

behaviours that involve distraction were not widely represented in past measures of 

driver behaviour. However, much research has been dedicated to the understanding of 

these behaviours (e.g., Anderson & Baumberg, 2006; Berghaus et al. 1995; Charlton, 

2009; Deery & Love, 1996; Kircher et al., 2004; Lenne et al., 2000; Owens et al., 

2011; Potter, 2000; Raemakers et al., 2004; Sexton et al., 2000; Smith et al., 2005; 

Strayer & Johnston, 2001; Young & Salmon, 2012), resulting in variables from the 

unsafe driving literature remaining relevant and still explaining significant amounts of 

variance in this domain. No significant differences existed between sub-sample 

models in the explanation of willingness or behaviour.  

 Observation and analysis of the distracted behaviour model identified paths 

that were similar to those found in the positioning behaviour model. A strong 

correlation was found between distracted and positioning behaviour suggesting some 

common variance. Although common determinants were identified, specifically the 

roles of self-efficacy and situation-oriented goals, two noteworthy differences were 

observed.  

First, the results suggest that drivers with a tendency to be motivated by 

situation-oriented goals are subsequently influenced by their ability to self-monitor or 

self-evaluate (cognitive regulation) when engaging in distracted behaviour. This is in 

comparison to the positioning behaviour findings, which suggested that drivers with a 

tendency to be motivated by situation-oriented goals are subsequently influenced by 

their social beliefs about other drivers (risk association). This difference could be 
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understood in terms of the visibility of these behaviours, with positioning behaviours 

more visible due to the movement of the vehicle and distracted behaviours less visible 

due to occurring inside the vehicle or as an internal state of the driver. As explained 

earlier, when harbouring situation-oriented goals, a driver may enter a state of 

cognitive dissonance (Festinger, 1957) when viewing other drivers’ positioning 

behaviour (sharing similar goals yet not performing the same behaviours). This then 

leads to a process of social comparison (Gibbons & Gerrard, 1995) where a resolution 

is made about whether or not to engage in the behaviour. However, with distracted 

behaviour, behaviours are less observable by others, which would make them less 

susceptible to social comparison. As a consequence, drivers may instead rely on their 

ability to cognitively self-regulate their motivations to determine whether or not to 

engage in the behaviour. 

Second, negative affect was found to partially mediate the effect of self-

efficacy on situation-oriented goals in the distracted behaviour model. This mediation 

was not present in the positioning behaviour model. In this path, higher self-efficacy 

beliefs led to lower levels of negative emotional response to driving unsafely, which 

subsequently led to increases in the tendency to be motivated by situation-oriented 

goals. This finding expands previous research (e.g., Bandura & Locke, 2003; Locke et 

al., 1984) by suggesting an avenue through which self-efficacy influences motivation 

and goal-setting, in the domain of unsafe driving behaviour. These findings suggest 

that road safety interventions that aim to change drivers’ goals specific to unsafe 

driving by first changing self-efficacy beliefs could complement attempts to increase 

levels of negative emotional response to driving unsafely. Again, further clarification 

of whether experimental manipulation of self-efficacy beliefs has flow on effects for 

unsafe driving behaviours is required, especially if this is able to improve the efficacy  
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of emotion-based road safety appeals (Carey & Sarma, 2011; Glendon et al., 2014).  

For substance-use driving behaviours, a logistic regression model was 

examined to predict engagement or non-engagement. Predicting 25% of the variance 

in Time 1 behaviour and 29% of Time 2 behaviour, the final model was deemed to 

have satisfactory fit and to predict limited, yet significant, proportions of the variance 

in the criteria. Notably, the models did not predict a large percentage of the variance 

in substance-use behaviour. This suggests that the variables used in the current study 

lack predictive value for this specific category of unsafe driving behaviour and that 

future research should endeavour to amend the current model to include variables 

relating more closely to this category of behaviour. For example, Bingham, Elliot, and 

Shope (2007) suggested that alcohol-use shares many predictors with drink-driving, 

highlighting the predictive value of social support for drinking and drink-driving. 

Another variable not included in the current research is attitudes towards traffic 

safety, which has been found to predict both drink- and drug-driving (Armstrong et 

al., 2005; Baum, 2000; Greenberg, Morral, & Jain, 2005). As discussed earlier, the 

reliability of the substance-use behaviour factor was noticeably low, with floor effects 

in this factor. This lack of variability in the items measuring substance-use driving 

behaviour could also be seen as a contributing factor for the lower percentage of 

variance predicted in this domain. 

Interestingly, sensation-seeking was a strong and consistent predictor of 

substance-use behaviour. This supports research identifying sensation-seeking as a 

major personality variable related to alcohol usage (Cohen & Fromme, 2002) and a 

consistent predictor of drink driving (see Jonah, 1997 for a review). The Time 1 

analyses highlight the role of lowered risk perception in predicting substance-use 

behaviours. This also supports research suggesting that high sensation-seekers 
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perceive the environment as less threatening and less likely to lead to negative 

consequences (Franken, Gibson, & Rowland, 1992). However, previous research 

highlights the complementary role of sensation-seeking and social influence (e.g., 

vicarious punishment avoidance, social rewards), especially in this domain 

(Armstrong et al., 2005; Read, Wood, Kahler, Maddock, & Palfai, 2003). The current 

research found little evidence of social influence, with risk association and socially-

oriented goals not significantly predicting behaviour. The results suggest further study 

of high sensation-seekers in an unsafe driving context is required, particularly in 

determining the factors (including potential social factors) that influence their reckless 

decision-making and their perception of the costs and benefits associated with 

substance-use driving behaviour. Further understanding of these specific processes 

will allow practitioners to tailor health communications towards this important group 

and perhaps assess the practicality of promoting non-risky forms of sensation-seeking 

(Roberti, 2004). 

 For extreme driving behaviours, a logistic regression model was also 

examined to predict engagement or non-engagement. Predicting 28% of the variance 

in Time 1 behaviour and 27% of Time 2 behaviour, the final model was deemed to 

have satisfactory fit despite predicting limited (yet significant) proportions of the 

variance in the criteria. Similar to the substance-use factor, the models did not predict 

a large percentage of the variance in extreme behaviour suggesting that the variables 

used in the current study have limited predictive value for this category of unsafe 

driving behaviour. Again, a lack of variability in the items measuring extreme driving 

behaviour could have contributed to the lower percentage of variance predicted in this 

domain. 

Several findings about the extreme behaviour model are particularly  
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noteworthy. First, encodings made a significant unique contribution to the prediction 

of (Time 1) extreme driving engagement, with externalisers more likely than 

analysers to engage in extreme driving behaviour. This finding is in line with previous 

results (see Chapter 6), it provides evidence that the clusters identified do not simply 

duplicate distinctions based on age and gender, and it further emphasises the validity 

of this novel approach to understanding unsafe driving behaviour. Second, the results 

suggest that willingness to take driving risks does not uniquely predict a significant 

proportion of the variance in extreme driving engagement, over and above 

demographic and individual difference variables, as well as CAUs. Interestingly, pilot 

testing using an all-student sample (Chapter 3) showed a strong bivariate relationship 

between willingness and extreme driving behaviour. Correlations reported in Chapter 

5, however, suggest this relationship to be weak. Again, this weaker influence of 

willingness suggests that the decision to engage in extreme driving behaviours may be 

less impulsive in comparison to other categories of unsafe driving (Gibbons et al., 

1998; Gibbons et al., 2003).  

Third, sensation-seeking was again a strong, consistent predictor of behaviour 

along with positive affect. This provides evidence that engagement of sensation-

seekers is associated with the thrill and positive emotions that extreme driving 

behaviours provide (Arnett, 1994). The results also suggest that the behaviours for 

which the overall frequency of participation is reported as low (78.6% and 58.6% of 

the Time 1 sample indicated 1 [“none”] for both substance-use driving behaviour and 

all four extreme driving behaviour items, respectively) are those consistently 

predicted by sensation-seeking. This supports research indicating the role of 

sensation-seeking in predicting these behaviours (Armstrong et al., 2005; Arnett, 

1996; Arnett et al., 1997; Burns & Wilde, 1995; Clement & Jonah, 1984; Dahlen et 
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al., 2005; Furnham & Saipe, 1993; Greene et al., 2000). Further, it highlights the 

influence of disinhibition within the unsafe driving domain. Arnett (1990) identified a 

lack of constraint and preference for “out-of-control” activities as a major predictor of 

drink-driving. Similarly, the results suggest a strong relationship of sensation-seeking 

with substance-use and extreme driving behaviours. In terms of road safety, the 

results suggest interventions designed for these specific types of unsafe driving 

behaviour may be more effective if designed with sensation-seekers in mind. 

A major component of the current dissertation was the development of the 

RDBS and the ability to assess models of behaviour separately for conceptually 

distinct categories of unsafe driving behaviour. Beyond the previously stated benefits, 

the development of this instrument enabled the current research to assess the 

predictive utility of important variables in the domain of unsafe driving for separate 

categories of unsafe driving behaviour. As described in the section above, the 

predictive utility for many variables differed among these categories of behaviour. In 

particular, the results suggest the roles of self-efficacy, risk perception, motivations 

(goals and values), affect (positive and negative), cognitive regulation, willingness, 

and sensation-seeking vary between the categories of unsafe driving. Overall, the 

identification of specific predictors and paths of influence for particular behaviours in 

the unsafe driving domain suggest that overarching intervention strategies may not be 

as effective as delivering specific interventions designed for these particular 

behaviours. In order to improve the precision of future road safety interventions, 

further examination of the conceptually distinct categories of unsafe driving 

behaviour identified in the current research is required. This should be achieved 

through the systematic assessment of antecedents that are specific to categories of 

unsafe driving and the practical evaluation of their efficacy in reducing participation  
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in them.  

In line with the second aim, the sixth proposition outlined an expectation that 

the relationships between individual difference variables, CAUs, and the criterion 

variables, including whether specific variables are significant predictors of the 

criteria, would vary among models that describe the pattern of responses obtained 

from sub-samples formed on the basis of: (a) age and gender, and (b) encodings 

“disposition”. Supporting the proposition, invariance testing, for both latent variable 

analyses, indicated that the structure of the models varied over age/gender and 

encodings sub-samples. Final models were therefore amended to best fit each sub-

sample separately.  

 Each age/gender sub-sample had unique features across each unsafe driving 

behaviour category. Specifically, the younger female models showed stronger effects 

for self-efficacy, impulsiveness, and positive affect while revealing weaker effects for 

cognitive regulation, risk association, and risk perception. The younger male models 

highlighted the effects of self-efficacy, socially-oriented, and self-oriented goals, 

while revealing weaker effects for risk perception and negative affect. For older 

females, cognitive regulation, as well as self-efficacy and impulsiveness, were 

relatively important predictors, with self-oriented and situation-oriented goals 

relatively less important. Finally, for older males, negative affect, risk perception, and 

driver anger were relatively important predictors, with self-oriented goals, self-

efficacy, and impulsiveness less so.   

Interestingly, the results suggest self-efficacy was relatively more important in 

predicting unsafe driving behaviour in the younger samples than in the older samples. 

This has parallels with existing literature on optimism bias. Deery (1999) explains 

that young drivers acquire the physical skills to drive relatively quicker than the 
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perceptual and cognitive skills required to detect hazards. Therefore, young drivers 

have difficulty determining the risk inherent in a situation and subsequently 

underestimate risk and overestimate their driving skill. Self-efficacy (as measured in 

the current research) represents a confidence in one’s ability to take risks while 

maintaining safety. The results, therefore, suggest that this driving confidence is 

relatively more important in the reckless decision-making process for younger drivers 

and should be a priority when designing interventions for them. Future interventions 

for this age group may benefit from a focus on accountability or insight training 

(Gregersen, 1996; Sedikides, Herbst, Hardin, & Dardis, 2002). 

Impulsiveness was relatively more important in predicting unsafe driving 

behaviour in the female samples than in the male samples. Although a perception 

exists that males are more impulsive than females, with some evidence to support this 

assertion (e.g., Stanford et al., 1996), a recent meta-analysis examining gender 

differences in impulsiveness suggested the effects are inconsistent (Cross, Copping, & 

Campbell, 2011). Stanford and colleagues (1996) found that while males rated higher 

than females on impulsiveness, the role of impulsiveness in risk-taking was more 

profound for females. In fact, highly impulsive females were between 4.1 and 8.4 

times more likely to engage in drink-driving than low impulsive females, a difference 

not replicated for males. The current results highlight a potential high-risk group in 

highly impulsive females and suggest that targeting impulsiveness (or impulsive 

individuals) should be a priority when designing interventions in order to account for 

this group of drivers.  

These results suggest interventions could be suitably focused for specific 

age/gender sub-groups of the population, but also show that variables exist that are 

likely to be influential regardless of age and gender. For example, if an intervention is 
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designed for younger females, the results suggest positive effects may be found by 

focusing on increasing future thinking and reducing positive feelings towards unsafe 

driving. Interventions designed for older males would benefit through a focus on 

increasing perceptions of risk and negative feelings towards unsafe driving. Notably, 

perceived risk and negative affect were weaker predictors for the younger age groups. 

In contrast, the results suggest that a focus on self-efficacy and situation-oriented 

goals would have universal, positive effects. Even though the effects of these 

variables were found to be relatively less important for the older age groups, they 

were still important predictors of behaviour in each model. 

 Each encodings sub-sample had unique features across each unsafe driving 

behaviour category. Specifically, the analyser models showed relatively strong effects 

for self-efficacy, positive and negative affect, and cognitive regulation, while 

revealing weaker effects for socially-oriented goals and risk association. A large 

amount of between-model variability was found in the analyser models, such that 

variables found to be relatively important for one type of behaviour were less so for 

others. This is consistent with the definition of analysers as individuals who analyse 

driving behaviours by their essential components, with a focus on intentions (inputs) 

and beliefs about consequences (outcomes). In doing so, analysers would be expected 

to find different “essential components” for different behaviours leading to variability 

in their reasons for engaging in them. For externalisers, driver anger, risk association, 

and socially-oriented goals were relatively more important predictors, whereas self-

efficacy and cognitive regulation were less so. With stronger prediction from external 

sources, such as risk association and socially-oriented goals (social comparison) as 

well as driver anger (situational frustration and anger), these findings are consistent 

with the definition of externalisers as individuals who construe behaviours with an 
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extrinsic focus, based on influences external to the behaviour. The results support the 

unique properties of each encodings group and suggest interventions could be suitably 

focused for specific encodings sub-groups of the population.  

Overall, the approach of using a CAPS framework in the domain of unsafe 

driving was worthwhile. In fact, by adopting a recognisable theoretical framework as 

the conceptual basis for the study, the current research differentiates itself from 

approximately 85% of the traffic and transportation psychology literature (Glendon, 

2011b). With limited existing evidence to support this approach (McConnell, 2011), 

the current research was successful in multiple aspects. Specifically, the current 

research parsimoniously selected relevant predictors based on past unsafe driving 

research and, within a comprehensive and general framework, found important and 

novel inter-relations among them. This was in response to calls for more 

comprehensive approaches, especially in an unsafe driving context (Bingham & 

Shope, 2004; Byrnes, 2003; Reyna & Farley, 2006), and few attempts having been 

made to combine multiple predictors, either information-processing, personality, or 

demographic predictors, in research of unsafe driving behaviours (Calisir & Lehto, 

2002; Dahlen et al., 2005).  

Also, the current research was able to identify specific CAUs of interest for 

the tailoring of more targeted intervention strategies. Although some aspects of the 

model were less predictive of unsafe driving (e.g., self-regulation), and the addition of 

individual difference variables was essential to the successful modelling of behaviour 

in this domain, the current research supports the applicability of the CAPS framework 

to a reckless behaviour context and suggests that future research utilising this 

approach could be similarly beneficial in other domains. The extended CAPS model 

used as the framework for the current research represents an initial attempt at 
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encompassing the aspects (e.g., socio-cognitive, emotional, individual difference, and 

human factors) that Glendon (2011b) suggested were required of comprehensive 

theories within traffic psychology to predict behavioural outcomes. 

11.3. Limitations 

The current research should be understood within a few limitations. First, it 

must be acknowledged that self-reports of driving behaviours are subject to recall 

errors and response biases, and the current research is no exception to this. 

Specifically, a six-month recall period was used in the current research to ensure 

adequate variability and minimal floor effects in the reckless driving data, but this 

period may have resulted in recall errors. Future research could explore the possible 

benefits of shorter recall periods. Additionally, common-method biases may be 

inherent in the findings, specifically measurement context effects (artificial 

covariation produced from measurement context; Podsakoff et al., 2003). Specifically, 

the current research relies heavily on self-report data, which may inflate associations 

due to common-method variance (measurements of all variables using the same 

medium). Thus, replication of the current findings should focus on reproducing the 

associations found with objective outcome variables. Also, the effects of common-

occasion bias (artificial covariance due to measurement at the same point in time) 

may have affected the analyses, especially in relation to the variable of willingness. 

Future research could attempt to account for these limitations through methodological 

separation of measurement (Podsakoff et al., 2003).  

Second, attrition analyses (see Chapter 4) revealed sampling limitations in the 

current research. Notably, differences on most variables were found between 

participants who completed Time 1 only and those that completed both Time 1 and 

Time 2. As such, the longitudinal sample can be considered more conservative (less 
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reckless). In terms of interpretation, the longitudinal sample had fewer reckless 

drivers and should be cautiously generalised to that sub-sample of the driving 

population. The longitudinal sample can, however, be seen to have produced a 

conservative estimate of the models that would have been achieved with a more 

representative sample, with the achieved models still able to indicate relatively 

important variables and relationships to a lesser degree. Of all participants sampled, 

younger males were underrepresented. This was most evident in the longitudinal 

model where the sample size was not large enough to adequately estimate a sub-

sample model. Also, a large majority of the sample were university students or 

affiliated with the university. Thus, the potential exists for the sample to be skewed 

towards higher education and SES, which may have unknown influences on the 

results. Taking the sampling limitations into account, replication of the current results 

is needed on separate, more heterogeneous samples to ensure their validity. Future 

research should also endeavour to replicate the current results with more data points 

(e.g., three or more waves of data collection).  

Third, the test-retest reliability for many scales was low. Very few (self-

efficacy, situation-oriented goals, willingness, positioning and distracted behaviour) 

had test-retest coefficients close to or above .7. With low precision in the 

measurement of many variables, this may have also weakened some relationships 

within the models. Recommendations for future research to focus on improving the 

selection of items in many measures used in the current research have been given. 

Particular focus, however, should be on those with low test-retest reliability 

coefficients (e.g., extreme driving behaviour). 

Finally, an issue of the current research exists around the level at which the 

predictors were measured. The CAPS model was developed to rationalise both the 
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stability of an individual’s behavioural tendencies as well as variability due to 

differences between situations and contexts (Kross et al., 2010; Lee et al., 2010; 

Mendoza-Denton & Goldman-Flythe, 2009). The current research tended to rely on 

more trait-like measures, which may have weakened some of the effects found. 

Specifically for the measurement of the CAUs of affects and self-regulation, perhaps 

more situation-specific (state-like) measures would have produced different results. 

Future research could attempt to replicate the current findings utilising completely 

state-like measures of both predictor and criterion variables. In this case, situation-

specific measures would predict specific instances of driving behaviour and would be 

compared to findings from the current research where mostly trait-like measures 

predicted typical driving behaviours over a 6-month period. Similarly, an issue of 

correspondence was evident as the content of some measures (risk perception and risk 

association in particular) were not specific enough to each behavioural criterion, 

which may have also weakened some of the effects found. In these instances, 

recommendations for future research to improve the content validity of these 

measures were given. In line with this, the current research had a focus on cars as 

vehicles and was not representative of motorcycle (or other vehicle) behaviours 

(Sakashita et al., 2014). Further exploration of whether the current findings are 

generalisable to other important groups of road users is warranted. 

11.4. Conclusion 

 The current research highlights that the measurement of important, self-report  

variables, in terms of unsafe driving, can be both reliable and valid. A large 

proportion of the current dissertation was dedicated to creating or amending existing 

measures with the intention of providing suitable instruments for future research. 

However, a focus must be on the development and assessment of all instruments in  
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the unsafe driving domain to ensure the accuracy and validity of findings.  

Similarly, the current research highlights that researchers should be willing to 

amend existing measures or create new ones in response to evident weaknesses in the 

literature. While the use of a common measurement instrument enables valid 

comparison among studies, the need for uniformity must be weighed against the 

dangers associated with continued use of potentially invalid, out-dated, or in other 

ways inappropriate tools. The current research reports the development of the 20-item 

RDBS, which enables the measurement of four distinctive yet correlated types of 

unsafe driving behaviour. However, even this measure requires further assessment 

and amendment (e.g., confirmation of the factor structure; additional items to 

represent the substance-use and extreme behaviour factors so as to decrease floor 

effects). By continuing to re-conceptualise the measurement of important variables in 

the domain of unsafe driving, the relevance of research and the impact of 

interventions can be further improved. 

The current research also highlights that researchers should endeavour to 

identify novel and potentially valuable approaches to thinking about unsafe driving in 

order to continue improving the design of driver interventions and education 

programs. This is in response to assertions that the composition of driver education 

and training programs requires continuing theory-based research and development 

(Mayhew & Simpson, 1995). In the current research, a new and useful way in which 

to distinguish individuals based on their driving cognitions was identified. Further, 

this novel way of differentiating among individuals was found to: (a) have 

implications for their driving behaviours, (b) provide a possible explanation of 

opposite-than-expected effects of some interventions (Glendon et al., 2014), and (c) 

have implications for the design of future interventions. The fundamental 
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underpinnings of this approach have rarely been examined by road safety researchers 

(Roysamb, 1997), but the current research provides a foundation for further work in 

this area. If replicated, the findings may provide the basis for developing new, 

potentially valuable, interventions aimed at modifying the constructs that underpin 

unsafe driving behaviours. 

Overall, and across behaviour categories and sub-sample analyses, the 

variables of situation-oriented goals, self-efficacy, and sensation-seeking stood out as 

particularly important predictors of both willingness and unsafe driving behaviour. To 

a lesser extent, driver anger was a consistent predictor of the criteria, and willingness 

was an important predictor of behaviour. As such, the results suggest that, in general, 

the assessment of these variables should be a priority of future research, with their 

further evaluation benefiting road safety intervention and education programs. The 

results also highlight a relative lack of importance of variables such as affective self-

regulation, as well as self-oriented and socially-oriented goals. Although requiring 

further evidence, the results suggest that, in general, further evaluation of these 

variables may not be fruitful in benefiting road safety interventions. 

When assessing predictors separately for behavioural categories, the predictive 

utility for many variables was not consistent. Smaller amounts of variance were 

explained in substance-use and extreme behaviour, in comparison to positioning and 

distracted behaviour, suggesting that future research endeavours to amend the current 

model should include variables relating specifically to the former two categories of 

behaviour. Overall, the identification of specific predictors and paths of influence for 

particular behaviours in the unsafe driving domain suggest that overarching 

intervention strategies may not be as effective as delivering specific interventions 

designed for these particular behaviours. To extend the current research, these results 
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need to be reproduced on different samples and in the context of new, additional 

variables that are thought to influence unsafe driving. Experimental research is also 

required to completely understand these relationships, particularly their temporal 

sequencing. 

 The relative importance of variables in each of the sub-samples suggested that 

interventions could be suitably focused for specific age/gender and encodings sub-

groups of the population. The research highlighted that variables that might be 

important for one sub-sample could have no effect on others. Future research is 

needed in order to judge the balance between increased precision and lessened 

practicality associated with targeted interventions. Interestingly, in the analysers 

group, predictors differed widely across unsafe driving categories, such that variables 

found to be relatively important for one type of behaviour were relatively less 

important for others. Even though this group was found to report lower frequencies of 

unsafe driving behaviours than externalisers (see Chapter 6), it is important to note 

that interventions in this domain could become more targeted and that the effects of 

this need to be explored. Additionally, the results highlighted particularly important 

high-risk groups, namely, sensation-seekers and impulsive females. Further study of 

these groups in terms of the processes that influence their reckless decision-making 

specific to unsafe driving is required. Also, the efficacy of road safety intervention 

and education programs directed at these high-risk individuals is essential. 
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12. APPENDIX A: Details of Pilot Study 1 Questions 

12.1. Encodings Questions from Pilot Study 1 

Question stem: In what two (2) important ways are two of these behaviours similar 

and therefore different from the third? 

Items: 

1. a) Racing or chasing another vehicle driven by a friend or someone you know. 

    b) Turning, merging, or changing lanes without indicating. 

    c) Driving under the influence of cannabis or any other psychoactive drug (e.g.,    

        ecstasy). 

 

2. a) Driving at least 15km/hr above the speed limit. 

    b) Driving on unsafe roads (e.g., when flooded). 

    c) Driving whilst not wearing your seatbelt. 

 

3. a) Exceeding a decreased speed limit (e.g., 40km/hr) in a road work zone by at least  

        15km/hr. 

    b) Driving whilst extremely tired or exhausted. 

    c) Ignoring your vehicle’s warning signals (e.g., “check airbag” indicator). 

 

4. a) Overtaking another vehicle when unsafe to do so (e.g., on a double line, before a  

        hill or crest). 

    b) Eating, drinking, or smoking whilst driving. 

    c) Driving an unroadworthy car. 

 

5. a) Driving at least 30km/hr above the speed limit. 

    b) “Tailgating” or deliberately following another vehicle at an unsafe distance. 

    c) Calling or answering the phone whilst driving (not using hands free). 

 

6. a) Accelerating from a stationary position at an excessive rate (e.g., from a red  

        light). 

    b) Failing to stop at a stop sign. 

    c) Driving with more than the legal number of passengers in your car. 

 

7. a) Racing or chasing another vehicle driven by someone you do not know. 

    b) Driving when you suspect you are over the .05 blood alcohol limit. 

    c) Driving whilst not wearing your seatbelt. 

 

8. a) Driving through an orange traffic light when easily avoidable or when it is about  

        to turn red. 

    b) Texting or looking for numbers on your phone or searching for songs on your  

        MP3 player whilst driving. 

    c) Ignoring your vehicle’s warning signals (e.g., “check airbag” indicator). 
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12.2. Willingness to Take Risks Scenarios from Pilot Study 1 

1. You are on a night out with your friends and you are driving four of your 

friends from the club back to a friend’s house. 

2. You are running late for an important job interview or some other important 

meeting but there is a chance that if you travel quickly you may still be able to 

make it on time. 

3. A family member of yours has been involved in an accident and has been 

admitted to hospital in a critical condition. You want to get to the hospital as 

soon as you can. 

4. Your home will soon may destroyed by bushfire. You plan to escape the path 

of destruction as quickly as possible. 
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13. APPENDIX B: Participant Information Sheet 

                               

 

INFORMATION SHEET 
 

The Development and Validation of the CAPS Model in a Reckless 

Behaviour Context: Identifying the Predictors of Unsafe Driving 

Behaviours 

 
Researchers: 

               

 

 

 

 
Purpose of research: 

 

This research is being conducted with the intention of assessing certain predictors of 

unsafe driving behaviours. With a particular emphasis on young adults, the research 

aims to test predictive CAPS models separately for different categories of unsafe 

driving behaviours, with longitudinal data, whilst placing particular emphasis on 

unique, previously ignored, avenues for intervention. This research forms part of the 

academic requirements for the Doctor of Philosophy program of Brenton McNally. 

 

What participation in this research involves: 

 

The research requires you to complete two (2) anonymous online questionnaires, each 

taking a maximum of 30 minutes. The questionnaires are completed six (6) months 

apart and involve answering questions on the relationships between unsafe driving 

behaviours, descriptions of unsafe drivers, reasons for engaging in unsafe driving 

behaviours, and situations in which unsafe driving occurs. There will also be 

questions on your own participation in unsafe driving behaviour and personality, as 

well as demographic questions related to your age, gender and driving experience. 

 

Expected benefits of research: 

 

This research aims to add to the existing literature on unsafe driving through the 

construction and validation of an interactive model. This research will add to the 

existing road-safety research and place particular emphasis on unique, previously 

ignored, avenues for intervention. 

A/Prof Graham Bradley 

School of Applied Psychology 

Griffith University, Gold Coast 

g.bradley@griffith.edu.au 

 

Brenton McNally 

School of Applied Psychology 

Griffith University, Gold Coast 

brenton.mcnally@griffithuni.edu.au 

   SCHOOL OF APPLIED PSYCHOLOGY 

   

Griffith University, Gold Coast Campus 

                      Telephone: (07) 5552 8052 

                              Fax: +61 7 5552 8052 

               3.15 Business 1 Building (G01) 

       Parklands Drive Southport Qld 4222 
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Expected risks of research: 

 

No risks are expected to be associated with the current research. It is important, 

however, that if you feel uncomfortable or anxious at any time throughout the 

duration of the research that you do not hesitate to make your feelings known to the 

researchers. This research deals with issues of drug and alcohol usage. If you are 

concerned about your own use of drugs and alcohol, or would like more information 

regarding this topic, professional assistance can be found and obtained through 

www.counsellingonline.org.au. 

 

Confidentiality: 

 

All information collected in this study is confidential. You are not required to record 

your name or any other type of identification at any time during this research, and no 

participant of this study will be identifiable in any publication or report as a result of 

this research. The mechanism for registering for course credit, as well as to match 

questionnaires longitudinally and be eligible for the prize draws, will not enable the 

researchers to link individual responses with individual participants. 

 

Participation is voluntary: 

 

Your participation in the current research is in a voluntary manner only. You may 

discontinue your participation at any time throughout the duration of the research 

without comment, penalty and without providing an explanation. 

 

Questions/Further information/Feedback: 

 

If you have any questions, or require further information, about the current research 

you are able to contact the researchers via the contact information provided 

previously. Feedback on the results and findings of this research can also be found by 

contacting the researchers. 

 

Ethical conduct of this research: 

 

The current research has ethics clearance and is conducted in accordance with the 

Griffith University Human Research Ethics Procedures and guidelines. Griffith 

University conducts research in accordance with the National Statement on Ethical 

Conduct in Human Research. If you have any concerns or complaints about the 

ethical conduct of the research project, you should contact the Senior Manager, 

Research Ethics and Integrity on 3735 5585 or research-ethics@griffith.edu.au. 

 

Informed consent: 

 

By continuing and completing the questionnaire, it will be deemed that you are 

satisfied with the conditions of participation and have consented to participate in the 

current research. Please print this information sheet for your reference. 

 

Thank you: 

 

Thank you for your participation in the current research.  



Predicting Unsafe Driving Behaviour 346 

14. APPENDIX C: Details of SEM Models Predicting Positioning Behaviours 

Table 14.1 

Standardised and Unstandardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Calibration 

Sample (n = 678). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -3.05 0.51 -4.12 -2.08 -0.26 0.04 -0.35 -0.17 

2 -0.06 0.01 -0.07 -0.05 -0.45 0.04 -0.53 -0.37 

3 0.41 0.06 0.29 0.54 0.27 0.04 0.19 0.36 

4 -0.39 0.07 -0.53 -0.26 -0.35 0.05 -0.46 -0.25 

5 0.01 0.01 0.00 0.01 0.23 0.04 0.15 0.31 

6 0.22 0.02 0.18 0.26 0.55 0.03 0.48 0.62 

7 0.03 0.01 0.02 0.03 0.29 0.04 0.21 0.37 

8 0.43 0.04 0.36 0.52 0.53 0.04 0.45 0.62 

9 0.34 0.09 0.18 0.56 0.39 0.05 0.30 0.49 

10 -0.38 0.09 -0.58 -0.24 -0.25 0.05 -0.35 -0.15 

11 3.29 0.79 1.83 4.82 0.23 0.06 0.13 0.34 

12 0.23 0.06 0.12 0.34 0.15 0.04 0.08 0.21 

13 -0.45 0.19 -0.81 -0.07 -0.10 0.04 -0.18 -0.02 

14 7.79 0.94 6.09 9.66 0.45 0.05 0.35 0.54 

15 1.35 0.16 1.04 1.68 0.42 0.03 0.34 0.48 

16 0.19 0.03 0.14 0.25 0.33 0.04 0.25 0.41 

17 -0.10 0.03 -0.15 -0.05 -0.17 0.04 -0.26 -0.09 

18 6.83 2.81 3.14 14.30 0.22 0.07 0.10 0.37 

19 2.12 0.28 1.56 2.72 0.37 0.05 0.28 0.46 
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Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

   Lower Upper   Lower Upper 

20 0.02 0.01 0.01 0.03 0.15 0.05 0.05 0.26 

21 0.03 0.02 0.01 0.07 0.08 0.04 0.01 0.17 

22 0.38 0.14 0.11 0.65 0.12 0.04 0.04 0.21 

23 1.57 0.18 1.24 1.92 0.70 0.06 0.58 0.82 

24 0.22 0.02 0.18 0.26 0.51 0.03 0.45 0.57 

25 1.67 0.23 1.23 2.11 0.29 0.04 0.22 0.37 

26 1.31 0.36 0.61 2.01 0.16 0.04 0.08 0.25 

27 -0.26 0.08 -0.42 -0.12 -0.15 0.04 -0.23 -0.06 

28 -0.77 0.18 -1.16 -0.44 -0.27 0.05 -0.36 -0.15 

29 0.09 0.02 0.04 0.13 0.23 0.05 0.10 0.33 

30 0.05 0.01 0.02 0.08 0.51 0.07 0.38 0.65 

Note. 
a
parameters are numbered as per Figure 7.2. 
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Table 14.2 

Standardised and Unstandardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Longitudinal 

Sample (n = 552). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -2.69 0.53 -3.69 -1.62 -0.23 0.05 -0.32 -0.14 

2 -0.06 0.01 -0.08 -0.05 -0.50 0.04 -0.57 -0.41 

3 0.47 0.06 0.35 0.58 0.33 0.04 0.25 0.42 

4 -0.41 0.08 -0.57 -0.27 -0.41 0.06 -0.53 -0.27 

5 0.01 0.01 0.00 0.01 0.24 0.04 0.16 0.31 

6 0.21 0.02 0.17 0.26 0.52 0.04 0.45 0.59 

7 0.03 0.01 0.02 0.04 0.29 0.05 0.21 0.38 

8 0.44 0.06 0.34 0.57 0.52 0.05 0.42 0.62 

9 0.36 0.11 0.18 0.61 0.36 0.04 0.28 0.45 

10 -0.40 0.13 -0.69 -0.19 -0.24 0.07 -0.38 -0.11 

11 3.04 0.98 1.16 5.19 0.20 0.06 0.08 0.33 

12 0.19 0.07 0.04 0.33 0.12 0.05 0.02 0.21 

13 -0.63 0.21 -1.01 -0.21 -0.14 0.05 -0.23 -0.05 

14 6.78 1.20 4.36 9.25 0.38 0.06 0.25 0.50 

15 1.63 0.21 1.25 2.05 0.41 0.04 0.34 0.49 

16 0.17 0.04 0.10 0.25 0.27 0.05 0.17 0.36 

17 -0.06 0.03 -0.12 -0.01 -0.10 0.05 -0.20 -0.01 

18 5.05 3.16 1.98 14.73 0.17 0.06 0.07 0.30 

19 2.62 0.43 1.94 3.61 0.48 0.06 0.37 0.59 

20 0.05 0.01 0.03 0.06 0.39 0.06 0.27 0.50 

21 0.04 0.02 0.01 0.08 0.11 0.05 0.01 0.21 
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Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

  Lower Upper  Lower Upper 

22 0.24 0.09 0.07 0.42 0.09 0.04 0.01 0.17 

23 0.83 0.18 0.52 1.19 0.40 0.07 0.26 0.54 

24 0.19 0.02 0.15 0.23 0.44 0.04 0.36 0.51 

25 1.60 0.26 1.14 2.15 0.30 0.04 0.21 0.38 

26 1.27 0.36 0.53 1.96 0.16 0.04 0.07 0.24 

27 -0.28 0.07 -0.41 -0.14 -0.19 0.05 -0.27 -0.09 

28 -0.68 0.18 -1.07 -0.38 -0.26 0.06 -0.37 -0.15 

29 0.10 0.03 0.05 0.17 0.26 0.07 0.14 0.42 

30 0.04 0.01 0.02 0.07 0.40 0.08 0.25 0.56 

Note. 
a
parameters are numbered as per Figure 7.2.
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Figure 14.1. Final model predicting positioning behaviour for young females with all Time 1 

variables. 

 
          

 
Figure 14.2. Final model predicting positioning behaviour for young females with Time 2 

criterion variables
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Table 14.3 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Time 1 Younger 

Females Sample (n = 461). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap Standard 

error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -2.57 0.52 -3.59 -1.58 -0.24 0.05 -0.33 -0.15 

2 -0.05 0.01 -0.06 -0.04 -0.43 0.04 -0.50 -0.34 

3 0.34 0.06 0.21 0.46 0.25 0.05 0.16 0.34 

4 -0.31 0.09 -0.49 -0.15 -0.24 0.07 -0.36 -0.11 

6 0.24 0.02 0.20 0.29 0.47 0.04 0.39 0.54 

7 0.02 0.01 0.01 0.02 0.16 0.05 0.07 0.24 

8 0.55 0.06 0.45 0.66 0.56 0.05 0.46 0.65 

10 -0.17 0.08 -0.33 -0.02 -0.12 0.06 -0.24 -0.01 

11 6.22 1.00 4.30 8.23 0.38 0.06 0.27 0.49 

12 0.21 0.07 0.06 0.34 0.12 0.04 0.03 0.20 

13 -0.32 0.16 -0.64 -0.01 -0.08 0.04 -0.17 -0.01 

14 4.96 0.97 2.96 6.82 0.30 0.06 0.18 0.41 

16 0.23 0.03 0.18 0.29 0.45 0.05 0.35 0.54 

17 -0.05 0.03 -0.10 -0.01 -0.08 0.04 -0.16 -0.01 

19 1.96 0.28 1.43 2.52 0.38 0.05 0.29 0.47 

20 0.04 0.01 0.03 0.05 0.32 0.05 0.23 0.41 

21 0.04 0.02 0.01 0.07 0.11 0.05 0.02 0.19 

22 0.50 0.20 0.15 0.92 0.14 0.05 0.04 0.25 

23 0.82 0.09 0.65 0.98 0.45 0.05 0.36 0.53 

24 0.22 0.02 0.18 0.27 0.50 0.04 0.42 0.57 

25 00.98 0.24 0.54 1.47 0.17 0.04 0.09 0.25 

28 -0.65 0.18 -1.03 -0.32 -0.21 0.05 -0.31 -0.10 

30 0.10 0.02 0.05 0.15 0.28 0.05 0.16 0.38 

31 0.03 0.01 0.02 0.04 0.26 0.04 0.17 0.34 

32 0.63 0.20 0.27 1.06 0.29 0.08 0.13 0.43 

33 -0.25 0.06 -0.36 -0.15 -0.34 0.07 -0.47 -0.20 

Note. 
a
parameters are numbered as per Figure 14.1. 
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Table 14.4 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Younger 

Females Sample with Time 2 Criterion Variables (n = 167). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -1.59 0.77 -3.13 -0.05 -0.14 0.07 -0.28 -0.01 

2 -0.06 0.10 -0.08 -0.04 -0.46 0.06 -0.57 -0.33 

3 0.49 0.11 0.28 0.71 0.35 0.08 0.19 0.50 

4 -0.47 0.14 -0.75 -0.22 -0.42 0.10 -0.59 -0.18 

7 0.01 0.01 0.01 0.03 0.14 0.06 0.02 0.26 

8 0.50 0.08 0.34 0.66 0.55 0.08 0.37 0.69 

10 -0.34 0.15 -0.64 -0.03 -0.22 0.10 -0.41 -0.02 

11 5.67 1.74 2.45 9.28 0.37 0.10 0.16 0.56 

14 5.28 1.83 1.50 8.71 0.31 0.11 0.09 0.50 

16 0.19 0.04 0.12 0.28 0.49 0.09 0.31 0.65 

20 0.03 0.01 0.02 0.05 0.35 0.09 0.17 0.50 

22 1.05 0.47 0.34 2.18 0.28 0.09 0.09 0.46 

23 0.53 0.15 0.23 0.85 0.34 0.09 0.15 0.51 

24 0.21 0.04 0.14 0.28 0.46 0.06 0.32 0.58 

25 0.86 0.42 0.03 1.66 0.15 0.07 0.01 0.29 

31 0.03 0.01 0.01 0.04 0.24 0.07 0.10 0.36 

33 -0.13 0.06 -0.26 -0.02 -0.22 0.09 -0.41 -0.04 

Note. 
a
parameters are numbered as per Figure 14.2. 

 
 
 

 



Predicting Unsafe Driving Behaviour 353 

            

 
Figure 14.3. Final model predicting positioning behaviour for young males with all Time 1 

variables. 
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Table 14.5 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Time 1 Younger 

Males Sample (n = 233). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap Standard 

error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

2 -0.05 0.01 -0.07 -0.03 -0.33 0.07 -0.47 -0.20 

3 0.49 0.12 0.24 0.71 0.30 0.07 0.15 0.43 

4 -0.46 0.14 -0.72 -0.15 -0.28 0.08 -0.42 -0.09 

6 0.14 0.02 0.09 0.18 0.38 0.06 0.26 0.49 

7 0.02 0.01 0.01 0.03 0.23 0.08 0.09 0.35 

8 0.37 0.06 0.26 0.48 0.46 0.06 0.32 0.57 

10 -0.17 0.08 -0.34 -0.03 -0.14 0.06 -0.28 -0.03 

11 4.71 0.94 2.92 6.56 0.35 0.07 0.22 0.49 

12 0.41 0.09 0.23 0.57 0.25 0.05 0.14 0.34 

13 -0.54 0.25 -1.04 -0.03 -0.10 0.05 -0.21 -0.01 

14 6.10 1.04 3.97 8.04 0.37 0.06 0.24 0.48 

16 0.20 0.04 0.12 0.28 0.33 0.06 0.20 0.43 

17 -0.17 0.05 -0.27 -0.09 -0.25 0.06 -0.37 -0.13 

19 1.60 0.40 0.88 2.48 0.26 0.06 0.15 0.38 

20 0.03 0.01 0.02 0.05 0.30 0.07 0.17 0.44 

21 0.03 0.01 0.01 0.05 0.11 0.04 0.03 0.20 

22 0.44 0.16 0.11 0.75 0.17 0.07 0.04 0.30 

23 0.73 0.14 0.45 1.00 0.39 0.07 0.24 0.53 

24 0.22 0.03 0.16 0.29 0.51 0.05 0.40 0.60 

25 1.02 0.41 0.28 1.87 0.18 0.07 0.05 0.31 

26 2.02 0.73 0.72 3.59 0.23 0.08 0.09 0.39 

28 -0.91 0.31 -1.53 -0.32 -0.24 0.08 -0.39 -0.08 

30 0.11 0.05 0.01 0.22 0.17 0.07 0.02 0.31 

34 3.22 0.81 1.72 4.93 0.26 0.06 0.15 0.37 

35 0.03 0.01 0.01 0.05 0.26 0.09 0.09 0.43 

Note. 
a
parameters are numbered as per Figure 14.3.
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Figure 14.4. Final model predicting positioning behaviour for older females with all Time 1 

variables. 

 

 
Figure 14.5. Final model predicting positioning behaviour for older females with Time 2 

criterion variables. 
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Table 14.6 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Time 1 Older 

Females Sample (n = 380). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -3.18 0.64 -4.40 -1.84 -0.25 0.05 -0.35 -0.14 

2 -0.05 0.01 -0.06 -0.04 -0.44 0.05 -0.53 -0.33 

3 0.37 0.08 0.22 0.51 0.25 0.05 0.15 0.35 

4 -0.46 0.08 -0.62 -0.30 -0.36 0.06 -0.47 -0.23 

6 0.29 0.03 0.22 0.35 0.47 0.04 0.38 0.55 

7 0.02 0.01 0.01 0.03 0.22 0.06 0.11 0.33 

8 0.43 0.06 0.31 0.55 0.45 0.06 0.34 0.57 

10 -0.44 0.10 -0.64 -0.26 -0.31 0.06 -0.43 -0.18 

11 5.72 1.23 3.43 8.18 0.37 0.07 0.22 0.49 

12 0.28 0.07 0.15 0.41 0.18 0.04 0.10 0.26 

13 -0.30 0.13 -0.55 -0.05 -0.10 0.05 -0.19 -0.02 

14 3.37 1.15 1.12 5.58 0.21 0.07 0.07 0.34 

17 -0.08 0.03 -0.13 -0.03 -0.16 0.05 -0.25 -0.06 

19 2.38 0.32 1.77 3.04 0.52 0.05 0.42 0.60 

20 0.03 0.01 0.02 0.04 0.28 0.05 0.19 0.37 

21 0.06 0.02 0.02 0.09 0.16 0.05 0.05 0.27 

23 0.81 0.09 0.63 0.98 0.52 0.06 0.41 0.64 

24 0.17 0.02 0.13 0.21 0.44 0.04 0.35 0.52 

25 1.88 0.28 1.34 2.43 0.34 0.04 0.26 0.42 

26 1.11 0.37 0.35 1.85 0.15 0.05 0.05 0.25 

28 -0.87 0.26 -1.38 -0.36 -0.23 0.07 -0.35 -0.09 

31 0.02 0.01 0.01 0.03 0.24 0.05 0.14 0.34 

36 -3.67 1.59 -7.04 -0.81 -0.16 0.06 -0.29 -0.04 

Note. 
a
parameters are numbered as per Figure 14.4. 
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Table 14.7 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Older Females 

Sample with Time 2 Criterion Variables (n = 193). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -3.12 0.83 -4.55 -1.30 -0.27 0.08 -0.41 -0.11 

2 -0.05 0.01 -0.07 -0.03 -0.42 0.07 -0.56 -0.28 

3 0.44 0.10 0.24 0.62 0.32 0.07 0.18 0.45 

4 -0.31 0.11 -0.50 -0.09 -0.33 0.15 -0.61 -0.06 

6 0.27 0.04 0.20 0.35 0.45 0.05 0.34 0.54 

7 0.01 0.01 0.01 0.03 0.15 0.07 0.02 0.29 

8 0.49 0.10 0.31 0.70 0.52 0.09 0.33 0.69 

10 -0.44 0.37 -1.40 -0.04 -0.24 0.11 -0.48 -0.03 

11 5.15 1.58 2.40 8.43 0.32 0.09 0.15 0.49 

12 0.23 0.11 0.04 0.45 0.15 0.07 0.02 0.28 

13 -0.55 0.21 -0.95 -0.14 -0.18 0.07 -0.32 -0.04 

14 3.60 1.49 0.58 6.38 0.21 0.09 0.04 0.38 

17 -0.11 0.05 -0.20 -0.01 -0.18 0.08 -0.33 -0.01 

19 2.67 0.61 1.59 3.92 0.50 0.08 0.33 0.65 

20 0.04 0.01 0.03 0.06 0.46 0.08 0.31 0.60 

21 0.05 0.02 0.01 0.09 0.16 0.08 0.01 0.30 

23 0.37 0.13 0.10 0.60 0.24 0.09 0.06 0.41 

24 0.20 0.03 0.14 0.27 0.50 0.06 0.38 0.61 

25 1.90 0.42 1.15 2.79 0.35 0.06 0.22 0.46 

26 1.37 0.54 0.32 2.42 0.19 0.07 0.04 0.31 

28 -0.77 0.27 -1.30 -0.26 -0.22 0.08 -0.38 -0.06 

31 0.03 0.01 0.02 0.04 0.28 0.07 0.14 0.40 

Note. 
a
parameters are numbered as per Figure 14.5. 
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Figure 14.6. Final model predicting positioning behaviour for older males with all Time 1 

variables. 

 

 

              

 
Figure 14.7. Final model predicting positioning behaviour for older males with Time 2 

criterion variables.
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Table 14.8 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Time 1 Older 

Males Sample (n = 256). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -2.42 0.80 -3.96 -0.82 -0.20 0.07 -0.33 -0.07 

2 -0.04 0.01 -0.06 -0.02 -0.28 0.07 -0.41 -0.14 

3 0.44 0.11 0.24 0.67 0.26 0.07 0.14 0.39 

6 0.28 0.03 0.22 0.34 0.55 0.04 0.45 0.63 

7 0.03 0.01 0.02 0.05 0.33 0.06 0.20 0.45 

8 0.16 0.06 0.04 0.27 0.21 0.07 0.06 0.35 

11 2.84 0.81 1.23 4.38 0.24 0.06 0.11 0.36 

13 -0.64 0.18 -0.99 -0.27 -0.19 0.06 -0.30 -0.08 

14 6.37 0.83 4.76 8.04 0.41 0.05 0.30 0.50 

17 -0.07 0.03 -0.14 -0.01 -0.12 0.06 -0.23 -0.01 

19 2.00 0.34 1.28 2.62 0.37 0.07 0.23 0.49 

20 0.03 0.01 0.02 0.04 0.31 0.05 0.21 0.42 

21 0.05 0.02 0.02 0.08 0.15 0.05 0.07 0.24 

23 0.80 0.11 0.58 1.03 0.49 0.06 0.37 0.60 

24 0.15 0.03 0.10 0.21 0.37 0.06 0.25 0.48 

25 1.92 0.34 1.29 2.63 0.37 0.05 0.26 0.47 

26 2.03 0.50 1.06 3.02 0.26 0.06 0.14 0.37 

28 -0.74 0.35 -1.45 -0.10 -0.16 0.07 -0.29 -0.01 

37 5.02 1.24 2.64 7.48 0.16 0.04 0.09 0.25 

38 -0.02 0.01 -0.04 -0.01 -0.19 0.06 -0.32 -0.07 

Note. 
a
parameters are numbered as per Figure 14.6. 
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Table 14.9 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Older Males 

Sample with Time 2 Criterion Variables (n = 129). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -2.21 1.07 -4.34 -0.08 -0.19 0.09 -0.36 -0.01 

2 -0.05 0.01 -0.07 -0.02 -0.32 0.08 -0.49 -0.16 

3 0.34 0.14 0.04 0.58 0.21 0.09 0.02 0.36 

6 0.20 0.04 0.12 0.27 0.42 0.08 0.25 0.57 

7 0.05 0.01 0.03 0.07 0.48 0.08 0.30 0.62 

11 2.89 1.24 0.53 5.56 0.22 0.09 0.04 0.40 

13 -0.82 0.29 -1.39 -0.26 -0.20 0.07 -0.33 -0.06 

14 6.39 1.27 3.93 8.93 0.41 0.08 0.24 0.55 

20 0.05 0.01 0.03 0.06 0.46 0.09 0.28 0.63 

23 0.52 0.17 0.17 0.84 0.33 0.10 0.11 0.52 

26 1.92 0.58 0.80 3.02 0.27 0.08 0.12 0.41 

28 -0.95 0.38 -1.72 -0.25 -0.24 0.09 -0.41 -0.05 

39 -0.09 0.04 -0.16 -0.02 -0.21 0.08 -0.37 -0.05 

Note. 
a
parameters are numbered as per Figure 14.7.
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Figure 14.8. Final model predicting positioning behaviour for analysers with all Time 1 

variables. 

 

 

 
Figure 14.9. Final model predicting positioning behaviour for analysers with Time 2 criterion 

variables.
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Table 14.10 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Time 1 

Analysers Sample (n = 649). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -2.78 0.47 -3.71 -1.85 -0.25 0.04 -0.33 -0.16 

2 -0.05 0.01 -0.06 -0.03 -0.37 0.04 -0.46 -0.29 

3 0.45 0.06 0.33 0.57 0.33 0.04 0.24 0.41 

4 -0.39 0.08 -0.54 -0.24 -0.36 0.06 -0.47 -0.24 

5 0.01 0.01 0.00 0.01 0.18 0.04 0.10 0.25 

6 0.24 0.02 0.19 0.29 0.52 0.03 0.45 0.58 

7 0.03 0.01 0.02 0.03 0.29 0.04 0.21 0.37 

8 0.39 0.05 0.30 0.50 0.46 0.05 0.36 0.54 

10 -0.32 0.09 -0.50 -0.16 -0.22 0.05 -0.32 -0.10 

11 3.23 0.74 1.86 4.74 0.22 0.05 0.13 0.33 

12 0.18 0.06 0.07 0.29 0.12 0.04 0.05 0.20 

13 -0.38 0.14 -0.65 -0.09 -0.10 0.04 -0.17 -0.03 

14 7.58 1.01 5.65 9.57 0.45 0.05 0.34 0.54 

15 1.14 0.17 0.83 1.51 0.32 0.04 0.24 0.40 

16 0.26 0.04 0.19 0.36 0.43 0.05 0.34 0.53 

20 0.03 0.01 0.02 0.05 0.25 0.05 0.16 0.34 

22 0.47 0.13 0.22 0.73 0.15 0.04 0.07 0.24 

23 1.46 0.16 1.19 1.80 0.67 0.05 0.57 0.78 

24 0.20 0.02 0.16 0.24 0.46 0.03 0.39 0.52 

25 1.62 0.23 1.17 2.05 0.28 0.04 0.21 0.35 

26 1.71 0.32 1.10 2.34 0.21 0.04 0.14 0.29 

27 -0.28 0.06 -0.40 -0.16 -0.18 0.04 -0.26 -0.11 

28 -0.38 0.18 -0.77 -0.06 -0.13 0.06 -0.23 -0.02 

30 0.10 0.02 0.05 0.14 0.25 0.06 0.13 0.35 

Note. 
a
parameters are numbered as per Figure 14.8. 
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Table 14.11 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Analysers 

Sample with Time 2 Criterion Variables (n = 282). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -2.97 0.64 -4.06 -1.59 -0.27 0.06 -0.37 -0.14 

2 -0.05 0.01 -0.07 -0.04 -0.42 0.06 -0.53 -0.31 

3 0.48 0.09 0.29 0.64 0.34 0.07 0.20 0.46 

6 0.25 0.03 0.19 0.31 0.45 0.05 0.35 0.53 

7 0.02 0.01 0.01 0.03 0.24 0.05 0.14 0.35 

8 0.41 0.07 0.28 0.53 0.47 0.07 0.33 0.59 

11 2.96 1.01 1.04 5.06 0.21 0.07 0.08 0.35 

12 0.29 0.09 0.12 0.47 0.19 0.06 0.08 0.30 

13 -0.41 0.17 -0.75 -0.11 -0.14 0.05 -0.24 -0.03 

14 5.11 1.11 3.00 7.30 0.32 0.07 0.19 0.45 

16 0.27 0.05 0.19 0.38 0.58 0.07 0.43 0.69 

20 0.04 0.01 0.03 0.05 0.39 0.05 0.28 0.49 

22 0.58 0.23 0.18 1.05 0.21 0.07 0.06 0.35 

23 0.50 0.11 0.28 0.71 0.32 0.07 0.18 0.45 

26 1.30 0.51 0.27 2.31 0.17 0.06 0.04 0.29 

30 0.08 0.03 0.02 0.15 0.22 0.08 0.04 0.37 

Note. 
a
parameters are numbered as per Figure 14.9. 
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Figure 14.10. Final model predicting positioning behaviour for externalisers with all Time 1 

variables. 

 

 

 

                 
 

Figure 14.11. Final model predicting positioning behaviour for externalisers with Time 2 

criterion variables.
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Table 14.12 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Time 1 

Externalisers Sample (n = 681). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -2.48 0.49 -3.45 -1.55 -0.21 0.04 -0.30 -0.13 

2 -0.05 0.01 -0.06 -0.04 -0.44 0.04 -0.51 -0.36 

3 0.35 0.06 0.25 0.46 0.26 0.04 0.18 0.34 

4 -0.32 0.07 -0.47 -0.21 -0.33 0.06 -0.45 -0.23 

5 0.01 0.01 0.00 0.01 0.19 0.04 0.12 0.27 

6 0.20 0.02 0.16 0.24 0.53 0.03 0.46 0.60 

7 0.02 0.01 0.02 0.03 0.25 0.04 0.17 0.33 

8 0.43 0.05 0.34 0.53 0.50 0.05 0.40 0.58 

9 0.50 0.09 0.34 0.70 0.42 0.04 0.35 0.50 

10 -0.59 0.12 -0.86 -0.41 -0.33 0.05 -0.44 -0.23 

11 3.92 0.88 2.15 5.61 0.25 0.06 0.14 0.35 

12 0.23 0.05 0.12 0.33 0.14 0.03 0.07 0.20 

13 -0.39 0.21 -0.79 -0.02 -0.08 0.04 -0.16 -0.01 

14 8.35 0.99 6.57 10.45 0.46 0.05 0.37 0.56 

15 1.54 0.16 1.24 1.87 0.42 0.03 0.36 0.48 

16 0.22 0.04 0.16 0.31 0.32 0.04 0.24 0.40 

17 -0.08 0.03 -0.13 -0.03 -0.12 0.04 -0.21 -0.05 

18 4.48 1.80 1.44 8.54 0.18 0.07 0.06 0.32 

19 2.04 0.30 1.43 2.61 0.32 0.05 0.23 0.41 

20 0.01 0.01 0.00 0.03 0.10 0.05 0.01 0.19 

21 0.04 0.02 0.01 0.07 0.10 0.04 0.02 0.18 

22 0.24 0.13 0.02 0.49 0.09 0.05 0.01 0.17 
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Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

23 1.76 0.19 1.43 2.19 0.76 0.06 0.64 0.89 

24 0.21 0.02 0.17 0.24 0.49 0.03 0.43 0.54 

25 1.59 0.24 1.12 2.06 0.28 0.04 0.20 0.35 

26 1.30 0.37 0.56 1.99 0.16 0.04 0.07 0.24 

27 -0.15 0.07 -0.29 -0.01 -0.08 0.04 -0.17 -0.01 

28 -0.66 0.17 -1.06 -0.36 -0.26 0.06 -0.38 -0.15 

29 0.06 0.01 0.04 0.09 0.41 0.06 0.30 0.53 

30 0.11 0.03 0.06 0.16 0.26 0.06 0.14 0.37 

31 0.02 0.01 0.01 0.03 0.20 0.04 0.12 0.27 

40 0.05 0.01 0.03 0.07 0.20 0.04 0.12 0.29 

41 6.68 1.50 3.56 9.59 0.23 0.05 0.12 0.33 

Note. 
a
parameters are numbered as per Figure 14.10. 
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Table 14.13 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Positioning Behaviour using the Externalisers 

Sample with Time 2 Criterion Variables (n = 270). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

1 -2.39 0.70 -3.73 -0.99 -0.22 0.06 -0.34 -0.09 

2 -0.06 0.01 -0.08 -0.05 -0.44 0.05 -0.54 -0.33 

3 0.46 0.08 0.29 0.62 0.29 0.05 0.18 0.39 

4 -0.41 0.09 -0.59 -0.24 -0.35 0.07 -0.48 -0.20 

6 0.20 0.03 0.14 0.25 0.41 0.06 0.29 0.52 

7 0.03 0.01 0.02 0.04 0.31 0.06 0.18 0.43 

8 0.23 0.06 0.11 0.35 0.27 0.07 0.13 0.41 

10 -0.25 0.13 -0.52 -0.01 -0.15 0.08 -0.31 -0.01 

11 3.78 1.06 1.70 5.99 0.27 0.07 0.12 0.42 

12 0.18 0.11 0.01 0.40 0.11 0.07 0.01 0.25 

13 -0.49 0.23 -0.92 -0.03 -0.12 0.06 -0.22 -0.01 

14 5.13 1.23 2.74 7.55 0.31 0.07 0.16 0.45 

17 -0.09 0.04 -0.18 -0.01 -0.14 0.06 -0.26 -0.02 

19 1.86 0.37 1.14 2.63 0.34 0.06 0.22 0.46 

20 0.05 0.01 0.03 0.06 0.45 0.07 0.30 0.56 

21 0.06 0.02 0.03 0.10 0.20 0.06 0.08 0.33 

23 0.43 0.12 0.19 0.66 0.24 0.07 0.11 0.37 

24 0.20 0.03 0.15 0.25 0.50 0.05 0.40 0.58 

25 1.53 0.36 0.85 2.25 0.29 0.06 0.16 0.40 

26 1.00 0.52 0.02 1.97 0.13 0.07 0.01 0.25 

28 -1.04 0.27 -1.66 -0.56 -0.29 0.07 -0.41 -0.16 

31 0.02 0.01 0.01 0.03 0.16 0.06 0.05 0.26 

34 1.92 0.66 0.66 3.29 0.18 0.06 0.06 0.30 

42 0.23 0.09 0.05 0.42 0.18 0.07 0.04 0.32 

Note. 
a
parameters are numbered as per Figure 14.11.
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15. APPENDIX C: Details of SEM Models Predicting Distracted Behaviours 

Table 15.1 

Standardised and Unstandardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Calibration 

Sample (n = 678). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.63 0.07 0.49 0.77 0.41 0.04 0.33 0.49 

4 -0.24 0.06 -0.34 -0.13 -0.20 0.04 -0.28 -0.10 

7 0.03 0.01 0.02 0.04 0.32 0.04 0.25 0.40 

8 0.36 0.05 0.26 0.45 0.44 0.06 0.34 0.55 

11 4.34 0.67 2.98 5.59 0.31 0.05 0.21 0.40 

12 0.23 0.06 0.11 0.34 0.15 0.04 0.07 0.21 

14 7.79 0.89 6.07 9.60 0.45 0.05 0.36 0.54 

20 0.05 0.01 0.04 0.06 0.39 0.05 0.29 0.49 

23 0.91 0.13 0.66 1.17 0.43 0.05 0.33 0.54 

24 0.22 0.02 0.19 0.26 0.51 0.03 0.46 0.57 

25 1.67 0.23 1.24 2.12 0.29 0.04 0.22 0.36 

26 1.31 0.36 0.59 2.00 0.16 0.04 0.07 0.24 

28 -1.64 0.24 -2.18 -1.20 -0.44 0.04 -0.51 -0.35 

38 -0.02 0.01 -0.02 -0.01 -0.15 0.04 -0.23 -0.06 

43 0.74 0.14 0.47 1.03 0.29 0.05 0.19 0.38 

44 -2.90 0.41 -3.68 -2.08 -0.37 0.05 -0.47 -0.28 

45 -1.28 0.22 -1.72 -0.87 -0.28 0.04 -0.35 -0.19 

46 -0.25 0.10 -0.25 -0.11 -0.08 0.03 -0.15 -0.01 

47 -0.18 0.04 -0.46 -0.05 -0.25 0.05 -0.35 -0.17 

Note. 
a
parameters are numbered as per Figure 8.1. 
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Table 15.2 

Standardised and Unstandardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Longitudinal 

Sample (n = 552). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.69 0.07 0.57 0.83 0.48 0.05 0.38 0.57 

4 -0.24 0.05 -0.35 -0.14 -0.25 0.05 -0.34 -0.14 

7 0.03 0.01 0.02 0.04 0.32 0.05 0.23 0.41 

8 0.31 0.06 0.20 0.44 0.38 0.06 0.25 0.49 

11 4.36 0.85 2.79 6.11 0.30 0.06 0.19 0.41 

12 0.19 0.07 0.04 0.33 0.11 0.05 0.02 0.20 

14 6.91 1.09 4.81 9.16 0.39 0.06 0.28 0.50 

20 0.06 0.01 0.04 0.07 0.45 0.05 0.34 0.55 

23 0.72 0.15 0.45 1.03 0.32 0.06 0.21 0.44 

24 0.19 0.02 0.15 0.23 0.44 0.04 0.36 0.51 

25 1.60 0.26 1.14 2.15 0.30 0.04 0.21 0.38 

26 1.27 0.36 0.53 1.96 0.16 0.04 0.07 0.24 

28 -1.56 0.27 -2.17 -1.07 -0.46 0.05 -0.55 -0.37 

38 -0.02 0.01 -0.03 -0.01 -0.22 0.05 -0.33 -0.12 

43 0.47 0.14 0.20 0.74 0.18 0.05 0.08 0.27 

44 -3.76 0.50 -4.87 -2.84 -0.47 0.05 -0.58 -0.38 

45 -1.16 0.22 -1.61 -0.76 -0.26 0.05 -0.35 -0.17 

46 -0.34 0.18 -0.70 -0.01 -0.08 0.04 -0.17 -0.00 

47 -0.11 0.03 -0.18 -0.05 -0.20 0.06 -0.31 -0.10 

Note. 
a
parameters are numbered as per Figure 8.1.
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Figure 15.1. Final model predicting distracted behaviour for young females with all Time 1 

variables. 

 
Figure 15.2. Final model predicting distracted behaviour for young females with Time 2 

criterion variables.
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Table 15.3 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Time 1 Younger 

Females Sample (n = 461). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.50 0.07 0.37 0.63 0.37 0.05 0.27 0.46 

7 0.02 0.01 0.01 0.03 0.21 0.04 0.12 0.29 

8 0.51 0.06 0.40 0.62 0.52 0.05 0.41 0.61 

11 6.67 0.91 4.93 8.52 0.41 0.05 0.31 0.52 

12 0.19 0.07 0.05 0.33 0.12 0.04 0.03 0.19 

14 5.16 0.95 3.18 6.97 0.31 0.06 0.20 0.42 

20 0.06 0.01 0.05 0.08 0.44 0.05 0.34 0.53 

23 0.80 0.13 0.55 1.05 0.33 0.05 0.22 0.43 

24 0.22 0.02 0.18 0.27 0.50 0.04 0.42 0.57 

25 0.98 0.24 0.54 1.47 0.17 0.04 0.09 0.25 

28 -1.46 0.26 -1.97 -0.95 -0.28 0.05 -0.36 -0.18 

31 0.03 0.01 0.02 0.03 0.24 0.05 0.15 0.33 

38 -0.01 0.01 -0.02 -0.00 -0.11 0.05 -0.20 -0.02 

43 0.38 0.06 0.27 0.49 0.27 0.04 0.19 0.35 

44 -2.76 0.41 -3.55 -1.90 -0.34 0.05 -0.44 -0.24 

45 -1.96 0.37 -2.63 -1.18 -0.26 0.05 -0.34 -0.16 

48 -1.67 0.63 -3.00 -0.52 -0.12 0.04 -0.21 -0.04 

Note. 
a
parameters are numbered as per Figure 15.1. 
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Table 15.4 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Younger 

Females Sample with Time 2 Criterion Variables (n = 167). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.56 0.12 0.32 0.79 0.39 0.08 0.23 0.54 

7 0.02 0.01 0.00 0.03 0.19 0.07 0.04 0.32 

8 0.47 0.08 0.32 0.65 0.52 0.08 0.36 0.68 

11 5.45 1.66 2.24 8.80 0.36 0.10 0.16 0.55 

14 5.50 1.77 1.91 8.91 0.32 0.10 0.11 0.52 

20 0.06 0.01 0.04 0.08 0.49 0.08 0.33 0.63 

23 0.68 0.19 0.33 1.09 0.30 0.08 0.15 0.47 

24 0.21 0.04 0.14 0.28 0.46 0.06 0.32 0.58 

25 0.86 0.42 0.03 1.66 0.15 0.07 0.01 0.29 

28 -1.71 0.50 -2.80 -0.80 -0.31 0.08 -0.45 -0.14 

31 0.03 0.01 0.02 0.04 0.28 0.07 0.14 0.41 

38 -0.02 0.01 -0.03 -0.00 -0.15 0.08 -0.30 -0.00 

43 0.35 0.09 0.16 0.52 0.24 0.06 0.11 0.35 

44 -2.89 0.64 -4.08 -1.50 -0.37 0.08 -0.51 -0.19 

45 -1.71 0.68 -2.99 -0.38 -0.23 0.09 -0.38 -0.05 

48 -2.35 1.12 -4.44 -0.08 -0.15 0.08 -0.29 -0.01 

Note. 
a
parameters are numbered as per Figure 15.2. 
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Figure 15.3. Final model predicting distracted behaviour for young males with all Time 1 

variables. 
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Table 15.5 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Time 1 Younger 

Males Sample (n = 233). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.42 0.13 0.15 0.66 0.25 0.08 0.09 0.40 

4 -0.68 0.15 -0.95 -0.36 -0.40 0.09 -0.56 -0.21 

7 0.02 0.01 0.01 0.04 0.22 0.07 0.08 0.34 

8 0.37 0.06 0.25 0.49 0.45 0.07 0.32 0.57 

11 4.57 0.88 2.87 6.32 0.33 0.06 0.21 0.46 

12 0.36 0.09 0.17 0.54 0.21 0.05 0.10 0.30 

14 5.89 1.02 3.77 7.80 0.35 0.06 0.23 0.47 

20 0.07 0.01 0.05 0.09 0.51 0.07 0.38 0.65 

23 0.60 0.18 0.25 0.94 0.26 0.08 0.11 0.41 

24 0.22 0.03 0.16 0.29 0.51 0.05 0.40 0.60 

25 1.02 0.41 0.28 1.87 0.18 0.07 0.05 0.31 

26 2.02 0.73 0.72 3.59 0.23 0.08 0.09 0.39 

31 0.03 0.01 0.01 0.05 0.21 0.08 0.06 0.37 

46 -0.36 0.17 -0.69 -0.03 -0.13 0.06 -0.24 -0.01 

49 3.38 1.10 1.27 5.55 0.15 0.05 0.05 0.25 

50 0.26 0.10 0.04 0.46 0.23 0.09 0.04 0.40 

Note. 
a
parameters are numbered as per Figure 15.3. 
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Figure 15.4. Final model predicting distracted behaviour for older females with all Time 1 

variables. 

 
Figure 15.5. Final model predicting distracted behaviour for older females with Time 2 

criterion variables. 
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Table 15.6 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Time 1 Older 

Females Sample (n = 380). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.52 0.08 0.36 0.67 0.35 0.05 0.25 0.45 

4 -0.23 0.09 -0.41 -0.07 -0.17 0.07 -0.31 -0.05 

7 0.02 0.01 0.01 0.03 0.22 0.05 0.11 0.32 

8 0.30 0.07 0.17 0.45 0.32 0.07 0.18 0.46 

11 5.91 1.10 3.90 8.17 0.38 0.06 0.26 0.49 

12 0.25 0.07 0.11 0.37 0.16 0.04 0.07 0.24 

14 5.32 0.99 3.43 7.31 0.32 0.06 0.21 0.43 

20 0.06 0.01 0.05 0.08 0.47 0.05 0.37 0.56 

23 0.32 0.14 0.05 0.61 0.14 0.06 0.02 0.27 

24 0.17 0.02 0.13 0.21 0.44 0.04 0.35 0.52 

25 1.88 0.28 1.34 2.43 0.34 0.04 0.26 0.42 

26 1.11 0.37 0.35 1.85 0.15 0.05 0.05 0.25 

28 -2.53 0.34 -3.22 -1.89 -0.44 0.05 -0.52 -0.34 

31 0.03 0.01 0.02 0.04 0.27 0.05 0.17 0.36 

38 -0.02 0.01 -0.03 -0.01 -0.17 0.06 -0.28 -0.05 

43 0.36 0.07 0.23 0.50 0.26 0.05 0.16 0.35 

44 -3.43 0.50 -4.38 -2.37 -0.39 0.06 -0.50 -0.27 

45 -1.80 0.49 -2.77 -0.85 -0.19 0.05 -0.30 -0.09 

46 -0.48 0.19 -0.85 -0.13 -0.15 0.06 -0.27 -0.04 

47 -0.23 0.06 -0.36 -0.11 -0.32 0.08 -0.49 -0.16 

51 0.39 0.08 0.23 0.55 0.22 0.05 0.13 0.30 

52 0.49 0.14 0.21 0.77 0.16 0.04 0.08 0.24 

Note. 
a
parameters are numbered as per Figure 15.4. 
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Table 15.7 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Older Females 

Sample with Time 2 Criterion Variables (n = 193). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.57 0.10 0.37 0.77 0.41 0.07 0.27 0.53 

7 0.01 0.01 0.00 0.03 0.14 0.07 0.00 0.27 

8 0.27 0.10 0.06 0.47 0.29 0.10 0.07 0.48 

11 6.81 1.41 4.42 9.86 0.43 0.08 0.28 0.58 

14 4.78 1.37 2.07 7.46 0.28 0.08 0.12 0.43 

20 0.07 0.01 0.05 0.09 0.55 0.06 0.43 0.66 

24 0.20 0.03 0.14 0.27 0.50 0.06 0.38 0.61 

25 1.90 0.42 1.15 2.79 0.35 0.06 0.22 0.46 

26 1.37 0.54 0.32 2.42 0.19 0.07 0.04 0.31 

28 -2.24 0.46 -3.28 -1.44 -0.41 0.07 -0.53 -0.26 

31 0.04 0.01 0.02 0.05 0.34 0.06 0.22 0.45 

38 -0.03 0.01 -0.05 -0.02 -0.29 0.08 -0.44 -0.14 

43 0.23 0.10 0.03 0.43 0.18 0.07 0.02 0.32 

44 -3.60 0.70 -4.99 -2.26 -0.43 0.08 -0.58 -0.28 

45 -1.85 0.66 -3.05 -0.51 -0.21 0.07 -0.34 -0.06 

51 0.39 0.11 0.17 0.59 0.22 0.07 0.09 0.34 

52 0.50 0.18 0.15 0.84 0.18 0.06 0.05 0.30 

Note. 
a
parameters are numbered as per Figure 15.5. 
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Figure 15.6. Final model predicting distracted behaviour for older males with all Time 1 

variables. 

 

 
Figure 15.7. Final model predicting distracted behaviour for older males with Time 2 

criterion variables.
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Table 15.8 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Time 1 Older 

Males Sample (n = 256). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.45 0.11 0.25 0.67 0.27 0.06 0.15 0.39 

7 0.03 0.01 0.02 0.04 0.29 0.07 0.16 0.41 

8 0.12 0.06 0.01 0.23 0.16 0.07 0.01 0.30 

11 2.91 0.84 1.27 4.55 0.24 0.07 0.10 0.36 

12 0.10 0.05 0.00 0.20 0.06 0.03 0.00 0.12 

14 5.96 0.92 4.19 7.84 0.38 0.06 0.26 0.48 

20 0.06 0.01 0.04 0.07 0.39 0.05 0.29 0.49 

23 0.68 0.16 0.37 0.98 0.29 0.07 0.16 0.42 

24 0.15 0.03 0.10 0.21 0.37 0.06 0.25 0.48 

25 1.92 0.34 1.29 2.63 0.37 0.05 0.26 0.47 

26 2.03 0.50 1.06 3.02 0.26 0.06 0.14 0.37 

28 -3.03 0.59 -4.31 -1.96 -0.38 0.06 -0.51 -0.25 

31 0.02 0.01 0.01 0.04 0.16 0.06 0.04 0.29 

37 4.12 1.35 1.55 6.83 0.13 0.04 0.05 0.22 

38 -0.02 0.01 -0.03 -0.01 -0.17 0.06 -0.29 -0.05 

42 0.22 0.08 0.06 0.37 0.17 0.06 0.05 0.29 

43 0.65 0.09 0.47 0.81 0.45 0.06 0.34 0.56 

44 -1.07 0.47 -2.03 -0.17 -0.15 0.07 -0.29 -0.03 

54 -2.72 0.77 -4.31 -1.26 -0.21 0.06 -0.33 -0.10 

55 -0.28 0.10 -0.48 -0.08 -0.16 0.06 -0.28 -0.04 

56 -0.06 0.02 -0.10 -0.03 -0.18 0.05 -0.27 -0.08 

Note. 
a
parameters are numbered as per Figure 15.6. 
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Table 15.9 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Older Males 

Sample with Time 2 Criterion Variables (n = 129). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.41 0.13 0.14 0.67 0.25 0.08 0.08 0.40 

7 0.05 0.01 0.03 0.06 0.42 0.09 0.22 0.59 

11 2.74 1.18 0.56 5.35 0.21 0.09 0.04 0.39 

12 0.32 0.14 0.05 0.59 0.19 0.08 0.03 0.35 

14 5.04 1.36 2.41 7.75 0.33 0.09 0.15 0.49 

20 0.08 0.01 0.05 0.10 0.53 0.08 0.36 0.68 

23 0.48 0.23 0.07 0.98 0.22 0.10 0.03 0.42 

24 0.12 0.04 0.05 0.19 0.34 0.09 0.14 0.50 

25 1.73 0.41 0.99 2.60 0.38 0.07 0.23 0.52 

26 1.92 0.58 0.80 3.02 0.27 0.08 0.12 0.41 

28 -3.50 0.75 -5.16 -2.11 -0.48 0.08 -0.62 -0.30 

42 0.28 0.12 0.04 0.52 0.20 0.09 0.03 0.36 

43 0.34 0.13 0.09 0.60 0.25 0.09 0.07 0.43 

44 -1.67 0.71 -3.23 -0.32 -0.23 0.10 -0.43 -0.05 

54 -3.34 1.09 -5.56 -1.22 -0.25 0.08 -0.41 -0.09 

55 -0.28 0.14 -0.54 -0.00 -0.15 0.07 -0.30 -0.01 

Note. 
a
parameters are numbered as per Figure 15.7.
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Figure 15.8. Final model predicting distracted behaviour for analysers with all Time 1 

variables as well as with Time 2 criterion variables.
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Table 15.10 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Time 1 

Analysers Sample (n = 649). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.55 0.06 0.44 0.68 0.40 0.04 0.32 0.47 

7 0.03 0.00 0.02 0.03 0.29 0.04 0.21 0.37 

8 0.32 0.06 0.22 0.44 0.38 0.06 0.26 0.49 

11 3.93 0.70 2.64 5.31 0.27 0.05 0.18 0.37 

12 0.15 0.06 0.04 0.26 0.10 0.04 0.03 0.18 

14 7.96 1.00 6.10 9.98 0.46 0.05 0.36 0.56 

20 0.05 0.01 0.04 0.07 0.41 0.05 0.32 0.50 

23 0.92 0.14 0.67 1.21 0.42 0.06 0.31 0.53 

24 0.20 0.02 0.16 0.24 0.46 0.03 0.39 0.52 

25 1.62 0.23 1.17 2.05 0.28 0.04 0.21 0.35 

26 1.71 0.32 1.10 2.34 0.21 0.04 0.14 0.29 

28 -1.26 0.24 -1.79 -0.84 -0.36 0.05 -0.45 -0.26 

31 0.02 0.00 0.01 0.03 0.16 0.04 0.09 0.24 

38 -0.01 0.01 -0.02 -0.00 -0.12 0.05 -0.21 -0.03 

43 0.75 0.12 0.55 1.00 0.32 0.04 0.24 0.41 

44 -2.61 0.44 -3.51 -1.77 -0.32 0.05 -0.41 -0.22 

45 -1.32 0.22 -1.78 -0.92 -0.27 0.04 -0.35 -0.19 

51 0.16 0.06 0.03 0.29 0.10 0.04 0.02 0.18 

Note. 
a
parameters are numbered as per Figure 15.8. 
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Table 15.11 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Analysers 

Sample with Time 2 Criterion Variables (n = 282). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.59 0.09 0.40 0.74 0.42 0.06 0.28 0.53 

7 0.02 0.01 0.01 0.03 0.21 0.06 0.07 0.28 

8 0.30 0.08 0.15 0.46 0.34 0.09 0.17 0.50 

11 3.56 1.00 1.74 5.62 0.25 0.07 0.13 0.38 

12 0.27 0.09 0.08 0.45 0.17 0.06 0.06 0.28 

14 5.36 1.08 3.23 7.46 0.33 0.07 0.20 0.46 

20 0.06 0.01 0.05 0.08 0.46 0.06 0.35 0.57 

23 0.46 0.15 0.17 0.75 0.22 0.07 0.08 0.35 

24 0.16 0.03 0.10 0.22 0.38 0.06 0.24 0.48 

25 1.59 0.35 0.98 2.38 0.30 0.06 0.18 0.41 

26 1.30 0.51 0.27 2.31 0.17 0.06 0.04 0.29 

28 -1.85 0.48 -2.87 -0.98 -0.30 0.07 -0.42 -0.16 

31 0.02 0.01 0.01 0.03 0.18 0.06 0.10 0.33 

38 -0.02 0.01 -0.03 -0.00 -0.17 0.07 -0.30 -0.03 

43 0.24 0.07 0.09 0.38 0.18 0.05 0.07 0.28 

44 -3.44 0.54 -4.48 -2.35 -0.43 0.06 -0.55 -0.31 

45 -1.93 0.52 -2.98 -0.91 -0.23 0.06 -0.35 -0.11 

51 0.20 0.10 0.00 0.40 0.11 0.06 0.00 0.22 

Note. 
a
parameters are numbered as per Figure 15.8. 
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Figure 15.9. Final model predicting distracted behaviour for externalisers with all Time 1 

variables. 

 
 

Figure 15.10. Final model predicting distracted behaviour for externalisers with Time 2 

criterion variables.
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Table 15.12 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Time 1 

Externalisers Sample (n = 681). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.46 0.07 0.33 0.59 0.33 0.05 0.24 0.42 

4 -0.22 0.05 -0.32 -0.12 -0.19 0.05 -0.28 -0.11 

7 0.03 0.00 0.02 0.04 0.30 0.04 0.22 0.39 

8 0.31 0.06 0.19 0.42 0.35 0.07 0.22 0.48 

11 4.51 0.73 3.11 5.95 0.29 0.05 0.20 0.38 

12 0.18 0.06 0.07 0.30 0.11 0.04 0.04 0.18 

14 7.77 0.89 6.00 9.51 0.44 0.05 0.35 0.53 

20 0.04 0.01 0.03 0.06 0.36 0.05 0.25 0.45 

23 0.89 0.14 0.62 1.17 0.42 0.06 0.31 0.54 

24 0.21 0.02 0.17 0.24 0.49 0.03 0.43 0.54 

25 1.59 0.24 1.12 2.06 0.28 0.04 0.20 0.35 

26 1.30 0.37 0.56 1.99 0.16 0.04 0.07 0.24 

28 -1.32 0.23 -1.86 -0.94 -0.41 0.04 -0.50 -0.32 

31 0.02 0.00 0.01 0.03 0.18 0.04 0.11 0.26 

37 3.48 0.93 1.71 5.29 0.11 0.03 0.05 0.17 

38 -0.01 0.01 -0.02 -0.00 -0.11 0.05 -0.21 -0.02 

42 0.19 0.05 0.09 0.30 0.16 0.04 0.07 0.25 

43 0.93 0.15 0.65 1.25 0.33 0.04 0.24 0.41 

44 -2.82 0.42 -3.67 -2.00 -0.34 0.05 -0.43 -0.25 

45 -0.90 0.19 -1.30 -0.55 -0.22 0.04 -0.30 -0.14 

46 -0.37 0.12 -0.62 -0.15 -0.11 0.04 -0.18 -0.04 

47 -0.13 0.04 -0.20 -0.06 -0.20 0.05 -0.30 -0.10 

Note. 
a
parameters are numbered as per Figure 15.9. 
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Table 15.13 

Unstandardised and Standardised Parameter Estimates for the Final Model Predicting Distracted Behaviour using the Externalisers 

Sample with Time 2 Criterion Variables (n = 270). 

Parameter
a
 Unstandardised 

Estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

Standardised 

estimate 

Bootstrap 

Standard error 

95% Bias Corrected 

Confidence Intervals 

 Lower Upper  Lower Upper 

3 0.62 0.10 0.42 0.80 0.39 0.06 0.26 0.50 

4 -0.43 0.09 -0.61 -0.26 -0.36 0.07 -0.50 -0.22 

7 0.03 0.01 0.02 0.05 0.34 0.06 0.22 0.45 

8 0.13 0.07 0.00 0.27 0.15 0.08 0.00 0.31 

11 4.58 0.97 2.72 6.63 0.33 0.07 0.20 0.46 

14 6.06 1.18 3.73 8.34 0.36 0.07 0.22 0.49 

20 0.07 0.01 0.05 0.09 0.49 0.06 0.37 0.61 

23 0.42 0.14 0.15 0.71 0.18 0.06 0.06 0.29 

24 0.20 0.03 0.15 0.25 0.50 0.05 0.40 0.58 

25 1.53 0.36 0.85 2.25 0.29 0.06 0.16 0.40 

26 1.00 0.49 0.02 1.98 0.13 0.06 0.01 0.24 

28 -2.59 0.45 -3.55 -1.76 -0.40 0.06 -0.50 -0.28 

31 0.02 0.01 0.01 0.03 0.16 0.06 0.04 0.27 

38 -0.02 0.01 -0.04 -0.01 -0.19 0.06 -0.31 -0.06 

42 0.27 0.09 0.10 0.44 0.21 0.07 0.07 0.34 

43 0.26 0.08 0.09 0.42 0.19 0.06 0.07 0.30 

44 -2.87 0.46 -3.79 -1.98 -0.41 0.06 -0.52 -0.28 

45 -1.65 0.49 -2.64 -0.72 -0.21 0.06 -0.34 -0.09 

46 -0.68 0.28 -1.25 -0.16 -0.18 0.07 -0.31 -0.04 

56 -0.05 0.02 -0.10 -0.01 -0.14 0.06 -0.25 -0.03 

Note. 
a
parameters are numbered as per Figure 15.10. 

 


