
1 

 

“Maybe I will just send a Quick Text…” 

Two Studies to Reduce and Explain Drivers’ Distractions 

 

Ole J. Johansson 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Master’s Thesis in Social Psychology 

Faculty of Social Sciences, Department of Psychology 

 

UNIVERSITETY OF OSLO  

 

 

 

 



2 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Ole J. Johansson 

2017 

“Maybe I will just send a Quick Text…” Two Studies to Reduce and Explain Drivers’ 

Distractions 

Ole J. Johansson 

http://www.duo.uio.no/ 

Print: Reprosentralen, Universitetet i Oslo 

  



3 

Author: Ole J. Johansson 

Title: “Maybe I will just send a quick text…” Two studies to reduce and explain drivers’ 

distractions. 

Supervisors: Beate Seibt and Aslak Fyhri 

Research question: The present project aims to explain and reduce drivers’ distractions by 

testing variables suggested by the TPB, personality traits, demographics, and the efficacy of 

an implementation intentions intervention. 

Abstract 

Many people use cars all over the world. Since the introduction of cars, the number of 

accidents has steadily decreased in Norway. But traffic accidents are still one of the most 

common causes of death for adolescents worldwide. Many of these accidents involve 

passenger cars and distracted driving. While there are many campaigns to improve safety in 

traffic, little research has looked at distractions. A recent report has investigated the 

occurrence and damage of distractions, and one article has looked at what predicts baseline 

differences in levels of distracted driving. However, no one has tested an intervention to 

decrease distracted behavior in traffic. Variables suggested by the Theory of Planned 

Behavior, personality traits, and demographic variables show utility in similar contexts and 

are all tested in this project. I conducted two randomized studies to investigate the nature of 

distractions in traffic, what factors predict baseline levels of distractions, and to test an 

intervention to reduce distractions. Both studies feature randomly assigned intervention and 

control groups. The first used a high school sample (n = 1100) from all over Norway as a part 

of a larger attitudinal campaign, while the second had a more general sample (n = 414). Both 

tested digital versions of implementation intentions designed as volitional help sheets and 

were recruited via email. The results from both studies suggest that there are some robust 

differences between people in how much they are distracted in everyday life, while some 

variables need further research. The first study suffered great attrition, which rendered any 

test of the intervention impossible. The second study had more statistical power, but failed to 

uncover any effects of the intervention. Reasons for this are discussed, along with points on 

the efficacy of digital interventions, the design of the volitional help sheets, and the design of 

the study. Notwithstanding the ineffectual interventions, these studies contain novel and 

important information about baseline differences in distractive behavior. These results may 

further impact future behavior change interventions and inform future research.  
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Introduction 

Many people across the world drive cars daily. Some may drive them merely for 

transportation, some drive them as an occupation, while others drive for more recreational 

purposes. In Norway in 2015, there were over two and a half million registered passenger cars 

(Statistisk Sentralbyrå, 2016a). However trivial it may seem, car driving can involve serious 

accidents. An estimate suggests that upwards of 50 million people are hurt each year in road 

crashes, and more than one million people die (WHO, 2016). Socioeconomic status, age and 

sex are factors related to increased risk. WHO suggests that along with safety issues such as 

people not using seatbelts or motorcycle helmets, non-adherence to speed limits and distracted 

driving are two main causing factors. Recent numbers show that 117 people died in traffic 

accidents in Norway in 2015, with a small increase to 135 people in 2016 (Statistisk 

Sentralbyrå, 2016b, 2017). 2015 had the lowest number for more than 60 years, and several 

new technologies and innovations have helped improving safety in traffic and may continue to 

do so (Vaa, Assum, & Elvik, 2014). Further innovations in social science may also lead to a 

decrease in accidents, as interventions increase in efficacy (Sagberg, 2013).  

A recent report from the Institute of Transport Economics (TØI) systematically 

reviewed driver distractions generally and in Norway specifically (Sagberg & Sundfør, 2016). 

The report concluded that driver distractions play a part of at least 12 % of car accidents in 

many different contexts and countries, with most estimates suggesting larger numbers. The 

conclusion was based on a 300-article literature review spanning many types of distractions. 

26 % of Norwegian respondents reported experiencing dangerous situations because other 

drivers used their mobile phones (Sagberg & Sundfør, 2016). Others also acknowledge the 

harmful effect of distracted driving, and suggests events occurring outside the vehicle, 

adjusting radio/cassette/CD controls, and interactions with other occupants inside the vehicle 

as frequent sources of drivers’ distraction (Stutts, Reinfurt, Staplin, & Rodgman, 2001). They 

also emphasize the rapid growth of technology, with mobile phones as a prominent example.  

If an easy method of decreasing the impact of distractions in traffic existed, a wide 

number of traffic related accidents could be avoided. No doubt, people do not intend to crash, 

but still end up in accidents.  One psychological approach that has tried to improve the 

relationship between intention and behavior is implementation intentions (Gollwitzer, 1999). 

This article assesses the utility for such an intervention in decreasing distracted driving, and 

tries to examine what factors impact this utility. It also investigates drivers’ distractions 

generally and tests variables in predicting baseline differences in distracted behavior.  
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Drivers’ Distractions and Attention 

WHO states that injuries related to traffic are the leading cause of death among people 

between 15 and 29 years (WHO, 2016). In accordance with the WHO-report, American 

reports state that 18 % of all crash-related injuries in the USA are caused by distracted 

driving, and label it a major safety concern (National Highway Traffic Safety Administration, 

2014). The rise of smart phones and advanced navigational systems are examples of 

technologies that further the issue, and technological gadgets are something that will continue 

to proliferate and cause distractions all over the world. While technical solutions to increase 

safety are being invented and improved for new cars, the majority of today’s cars will not 

have these implemented anytime soon. 

Some research has sought to map out the nature of distractions in traffic, with focus on 

the prevalence of distractions (Aberg & Rimmo, 1998; Reason, 1990; Sagberg & Sundfør, 

2016). In a factor analysis of the extended Driver Behavior Questionnaire (DBQ), there 

seemed to be four factors related to driver errors emerging and one of them was inattention 

(Aberg & Rimmo, 1998). This categorization led to inattention errors being attributed to 

increased automaticity of unsafe behavior over time. Some research has suggested the 

possibility of a general tendency for risky driving and its connection to indulging in distracted 

behavior (Zhao, Reimer, Mehler, D’Ambrosio, & Coughlin, 2013). However, no further 

research has assessed the factor structure of drivers’ distractions, nor its connection to general 

risky behavior. A standardized index of general distractions in traffic may be useful for future 

research and intervention research.  

Systems of attention. Distracting factors are closely related to attention. As the task 

of driving a vehicle is mostly taxing on the systems of visual attention, any factor that draws 

the gaze away from the road for a significant period of time could be classified as a distractor 

(Sagberg & Sundfør, 2016). Attention has been conceptualized as an array of systems that 

select to focus on some sensory stimuli while discarding other (Reisberg, 2013). In that 

definition lays the suggestion that distracting factors distract the driver from focusing their 

attention on the task of driving towards something else. Two seconds seem to be a critical 

limit for how long your eyes can stray away from the road in terms of accidents (Sagberg & 

Sundfør, 2016). Controlling your cars' navigational system could for example be a task that 

require more than two seconds of visual attention, and could thus be a critical distractor.  

One can categorize attention into top-down systems and bottom-up systems (Petersen 

& Posner, 2012). The former is attention guided by volition, a proactive and cognitively 
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adjusted way of controlling what to focus on. This is often labeled a goal-directed kind of 

attention. The bottom-up approach is a reactive, stimulus-driven approach, and is relevant 

when stimuli draw our attention without our conscious control. A top-down distractor is for 

example making a phone call whilst driving, or reaching for an object. A bottom-up distractor 

is a loud noise, a blinking light, or a phone ringing. Since bottom-up distractors are more 

automatic, they may be harder to eliminate (Sagberg & Sundfør, 2016). However, having a set 

of equally automatic coping strategies for such distractions may prove useful. The top-down 

distractors are certainly apt for conscious intervention.  

The classic analogy where human cognition is compared to a computer has been 

fruitful in many ways (Neisser, 2014). However, it does not hold entirely true for neither 

memory nor attentional systems. A human memory is a reconstructive, subjective 

approximation of the real world, and is in no way a flawless representation of what happened 

(Holt et al., 2012). In a similar way, attention can be thought of as a beam of light that shines 

on some parts of the world around us, but misses other parts (Holt et al., 2012). Attention and 

its different mechanisms are limited resources that can be overused to catastrophic 

consequence in traffic. A better understanding of how to effectively deal with stimuli that 

fight over this limited resource could potentially reduce the number of accidents on roads. 

However, predicting and explaining human behavior is difficult, especially if people act in 

discordance with their own intentions.   

The Theory of Planned Behavior 

In the 1980’s, the Theory of Planned Behavior (TPB) was introduced as an improved 

framework for explaining human behavior (Vaughan & Hogg, 2005). Building on the Theory 

of Reasoned Action (TRA), it included a measure of perceived behavioral control (PBC). The 

main idea in the TPB is that attitudes towards the behavior, subjectively perceived norms, and 

the new addition of PBC would predict intentions to perform a range of behaviors (Ajzen, 

1985). Intention would then be highly associated with performing the behavior in question, 

mediating all of the variance between motivators and behavior. One exception has been made 

with PBC, as that sometimes leads directly to performing the behavior in question. While this 

approach has proven itself as a good way of explaining human variance in both intentions and 

behavior, intentions predict too little of the variance in behavior in some domains (Ogden, 

2012). Estimates place the explained variance in intentions as generally between 40-50 %, and 

the explained variance in behavior between 19-38 % (Ogden, 2012). Interventions have been 
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formed around any of the motivational precursors of behavior suggested by the TPB, with 

varying success (Conner & Sparks, 2015).  

Ever since the TPB introduced intentions as one of the most important variables in 

predicting behavior, it has been a focal point of both scientific praise and scrutiny (Ajzen, 

1991). In addition to the TPB, the TRA (Fishbein & Ajzen, 1975), Protection Motivation 

Theory (Maddux & Rogers, 1983), and the Health Action Process Approach (Schwarzer, 

2014), have all placed huge importance on a person’s intention as a sound predictor of what 

the person will do (Sheeran, 2002). However, the gap of unexplained variance between 

intentions and behavior (described below) raise questions regarding the degree to which 

people actually act on their intentions, and what determines whether they do or not. 

Improvements to the theories have been discussed, such as expanding on the included 

motivational pre-cursors (Conner & Norman, 2015; Moan, 2005; Sheeran, 2002).  

Which domain is investigated has some influence on how well intentions predict 

behavior (Conner & Sparks, 2015). Several meta-analytic reviews have found the efficacy of 

the model to vary between behaviors and studies (Ajzen, 1991; Godin & Kok, 1996; 

McEachan, Conner, Taylor, & Lawton, 2011). Specifically, a high intention/behavior gap was 

noted for attending health checks (r = .16), while there was a higher portion of explained 

variance (r = .41) for addictive behaviors (Conner & Sparks, 2015; Godin & Kok, 1996). A 

similar case can be made for the prediction of intentions. In risk behaviors, a weighted 

average of 40 % of variance in intentions is explained by the standard TPB across studies in 

for example complying with speed limits or illicit drug use (Conner & Sparks, 2015). Critics 

of the model have suggested that irrationality or variables besides cognitive or social also 

affect our behavior, thus widening the gap (Conner & Sparks, 2015). This effect could be 

different for different behaviors, thus helping in explaining the variability in the model’s 

efficacy. Knowing which domains the TPB performs well in will also help applying the right 

campaigns for overcoming behavioral problems such as traffic violations. Some have noted 

this importance (Atchley, Hadlock, & Lane, 2012), however little research has investigated 

the explanatory power of the TPB when it comes to distracted driving. 

Why is there an intention-behavior gap? A recent review of the intention-behavior 

discrepancies found three general problems (Prestwich, Sheeran, Webb, & Gollwitzer, 2015). 

The first, they argue, has to do with intention viability. This issue regards the fact that one has 

to be faced with opportunities to express one’s intentions into action. Without a real 

possibility of performing the intended action, a gap between intentions and behavior will 
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arise. Controlled behaviors are thus easier targets for implementation intention intervention. 

An example of this would be that a goal intention to put away one’s mobile phone when 

getting in a car to drive requires the mobile phone, the car, and a plan to drive to be realized. 

The second issue they identify is that of intention activation. One would expect the gap 

between intention and behavior to increase when contextual demands change the salience of 

cues to goal-directed behavior. A planned goal to keep within speed limits while driving can 

be challenged by the context of running late for an appointment, or any other change in the 

situation that diminishes the probability of the realization of a goal intention.  

The third issue explaining the intention-behavior gap is that of intention elaboration 

(Prestwich et al., 2015). If one fails to elaborate on the breadth of actions that could lead to 

the realization of goal-directed behavior, chances are that one will miss behavioral cues. The 

goal to be less distracted in traffic could be dependent on not only pre-plotting the route on 

the GPS, but also switching the mobile phone to silent mode and putting it away. An effective 

goal-directed planning phase entails getting familiar with the situation in which one needs to 

execute the proper response in order to maximize the chances that one responds in the desired 

fashion. Especially one kind of intervention has addressed these issues and tried to improve 

people’s ability to reach their intended goals, as will be explained in the next section.  

Closing the Gap by Planning: The Role of Implementation Intentions  

The concept of implementation intentions was introduced in the late 1990's, and has 

been shown to be an effective self-help tool in many domains (Gollwitzer & Sheeran, 2006). 

Gollwitzer’s paper titled “Strong effects of simple plans” lay the foundation for what has 

become a recognized psychological intervention (Gollwitzer, 1999). Implementation 

intentions are designed specifically to address the apparent gap between intention and 

behavior, and to close it as far as possible (Gollwitzer, 1999). It does this by making people 

form plans following an “if-then”-structure to reach the goals they set themselves. The theory 

proposes that the intention-behavior gap often originates from decisions made in the heat of 

the moment. An easy way to cope with this is to make plans for completing one’s goals, and 

specified, challenging goals are easier to achieve than general, hard goals. It has been found 

that planning using implementation intentions greatly increases the mental availability of 

wanted responses, and increase people’s performance at different tasks (Gollwitzer, 1999; 

Gollwitzer & Sheeran, 2006; Prestwich et al., 2015).  



6 

Personal goals, persistence with boring tasks, increased performance in dichotic 

listening tasks and returning postcards have all benefited from the kind of planning involved 

in implementation intentions (Gollwitzer & Sheeran, 2006). Effect sizes for intervention 

studies using an implementation intention design have been approximately medium 

(Prestwich et al., 2015). For emotional control, a high effect size of d = .91 was observed 

(Webb, Sheeran, & Pepper, 2012), and a low one was noted for physical activity d = .30 

(Carraro & Gaudreau, 2013). While mostly used for health behaviors, it has also proven 

effective in general applications (Gollwitzer & Sheeran, 2006; Prestwich et al., 2015).  

Instructed planning. Participants in studies using implementation intentions are 

usually told to make plans for a specific aspect of their lives they want to change. The 

implementation intention planning involves semantically combining the when, where and how 

of achieving that goal. For example, a person may combine the “if”-statement: “if I am 

tempted to drive faster than the speed limit while on the highway…” with the “then”-

statement: “then I will remind myself that it is dangerous and illegal to do so”. These if-then 

planning sessions usually are accompanied by careful instructions to complete the planning in 

the right way, with the right amount of specification. 

It has been proposed that implementation intentions are most effective for those who 

have intentions to do a behavior, but fail to do so. A review by Sheeran (2002) found that 

these inclined abstainers, rather than disinclined actors, were principally responsible for the 

gap in explained variance between intentions and behaviors. Indeed, a recent application of 

implementation intentions in a traffic context, found a decrease in unwanted behavior on 

account of forming implementation intentions, but that effect was unique to the inclined 

abstainers (Brewster, Elliott, & Kelly, 2015). A large meta-analysis suggested that 

approximately half of participants in studies on implementation intentions are inclined 

abstainers (Gollwitzer & Sheeran, 2006). This furthers the case that failing to act in 

accordance with one’s intentions is a very common issue. No research has, however, 

investigated the scope of inclined abstainers in the domain of driver’s distractions.  

Moderating the planning effects. Several research teams have tried to dig deeper into 

the conditions under which implementation intentions work (Prestwich et al., 2015). Some 

have looked at proposed moderators of the effect, such as number of plans made or how 

participants are instructed to form their plans. Others have looked at variables concerning 

participants, such as their ability to plan and carry it out. Still others have investigated the 
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effects of brain lesions or other impairing injuries. These inquiries have all tried to pinpoint 

the conditions under which implementation intentions are most effective.  

The quality of the plan has a large impact on the efficacy of the intervention (de Vet, 

Gebhardt, et al., 2011). Research suggests that more than 30 % do not make plans when asked 

to, and that roughly 30 % of those who do plan, fail to make good plans (de Vet, Oenema, & 

Brug, 2011; Michie & Abraham, 2004). Their plans are often too general and lack 

specification of behavioral cues and appropriate actions (de Vet, Gebhardt, et al., 2011). A 

high-quality plan for physical exercise would not only specify that it should be done in the 

evening, but also which evening and at what time. The process of making the plans is thought 

to fortify and complete the planning effects, and properly elaborating on the possible 

situations and cues is crucial for planning with good effect (Prestwich et al., 2015).  

Repeating the same plan (de Vet, Oenema, Sheeran, & Brug, 2009) or boosting the 

plan (Luszczynska & Haynes, 2009) with a similar one has also been tested for effects on goal 

striving. Repeated plans seem to only be effective for those with strong intentions, and later 

tests have shown that boosted interventions seem to enhance effects of the intervention 

(Chapman & Armitage, 2010). However, a study testing different number of booster plans did 

not find any effect of that manipulation, suggesting that there is an upper limit on efficacy of 

such planning (Scholz, Ochsner, & Luszczynska, 2013). Overall, little research has been done 

on the topic, but it seems that there may be ways of affecting successful goal striving by 

changing number of implementation intention inductions. 

A similar area of exploration is that concerning the number of implementation 

intentions used at the same time. One study manipulated this by making participants form 

one, two, three, four or five plans regarding fruit and vegetable intake, and found a stronger 

effect for more plans (Wiedemann, Lippke, & Schwarzer, 2012). Recall of plans was also 

tested, but this did not affect behavior change, suggesting that implementation intentions work 

through automaticity. However, another study manipulating the number of plans made found 

one plan to be more effective than multiple (Verhoeven, Adriaanse, Ridder, Vet, & Fennis, 

2013). This finding, they argue, is due to interference at the moment of acting caused by 

multiple plans using the same cue. Multiple plans could thus still have utility, but need to be 

designed with care and used on different cues.  

Mechanisms of if-then-planning. Research has given special attention to simulation 

as a pathway through which implementation intentions work to improve goal-directed 

behavior. In a recent book chapter, findings that support sensory simulation as activating and 
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strengthening cognitive links is summarized (Martiny-Huenger & Gollwitzer, 2015). The 

argument is that reading a description of something triggers people to visualize or simulate 

those descriptions in their minds. As an argument for why if-then planning works, simply 

reading about critical situations will engage the participants with a simulation of that 

situation, resulting in better and more automatic recognition of those situations. Furthermore, 

a salient critical situation followed by a simulation of appropriate action could further 

automate goal-directed responses. This argument for automaticity resonates with previous 

research suggesting no conscious intent is needed for implementation intentions to change 

behavior (Bayer, Achtziger, Gollwitzer, & Moskowitz, 2009).  

Habits and previous behavior can be seen as an opposing factor to intention to change. 

Driving has been suggested as a largely habitual behavior, where automaticity, rather than 

conscious intention, determines actions and choices (Brewster et al., 2015). This may in fact 

be a good context in which to employ implementation intentions as it has been thought to 

create instant habits that replace old ones (Gollwitzer & Sheeran, 2006). Mobile phone use 

specifically has been pointed at as a behavior that could benefit from if-then planning (Panek, 

Bayer, Dal Cin, & Campbell, 2015).  

Volitional help sheets. Recently, some research groups have tried to standardize the 

induction of implementation intentions through volitional help sheets (Arden & Armitage, 

2012; Armitage, 2015; Brewster et al., 2015). While most people can form such self-

regulatory strategies themselves, standardizing them leads to greater experimental control, 

and eases the process of intervention (Brewster et al., 2015). It has also been argued that 

people often fail to make high-quality plans, or fail to follow the format at all (de Vet, 

Gebhardt, et al., 2011; Michie & Abraham, 2004). Volitional help sheets lists pre-made 

critical situations and behavioral solutions, and have proven successful in some studies, with 

no decrease in efficacy of the intervention. The list of critical situations in which they are 

likely to not act according to their goals constitutes the "if"-part. These situations are often 

empirically derived. After choosing some situations, they are asked to link these, typically by 

drawing a line, with appropriate coping strategies or "then"-statements. Coping strategies 

have been defined as simulating and anticipating personal risk situations, while action 

strategies include initiation of specific behavior patterns, synonymous with classic 

implementation intentions (Sniehotta, Schwarzer, Scholz, & Schüz, 2005). As both have been 

found efficacious in changing behavior, I will not refer to them as separate from one another. 

In some studies, behavioral strategies have been informed by processes of change, which 
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include ten coping strategies based on the stages of change-model (Brewster et al., 2015; 

Prochaska & DiClemente, 1982; Prochaska, Velicer, DiClemente, & Fava, 1988). These 

represent different ways of reaching the intended goal state. These processes are called 

consciousness raising (CR), self-liberation (self-lib), dramatic relief (DR), environmental 

reevaluation (ER), helping relationships (HR), stimulus control (SC), counter conditioning 

(CC), social liberation (soc-lib), self-reevaluation (SR), and reinforcement management (RM; 

Prochaska et al., 1988). 

Because of this standardization of implementation intentions, a recent paper 

investigated the degree to which situations specified and encountered need to be similar in 

order for implementation intentions to work (Brewster, Elliott, McCartan, McGregor, & 

Kelly, 2016). They found that when situations were either identical or similar, there was an 

effect of the intervention, but not when the situations were different. They argued that there is 

a slight generalization effect, where similar situations also elicit goal-directed responses.  

It has been suggested that volitional help sheets seem to work by semantically linking 

situations with solutions, just like in the original version of if-then planning (Armitage, 2015). 

In a study by Armitage, participants in the control condition were simply told to check boxes 

containing situations and solutions. In the experimental condition, they were told to draw lines 

between the two, physically linking them together. The difference between the two groups 

showed a large effect size (d = .63), suggesting that linking and simulating the entire sequence 

is of dire importance. The suggestion that implementation intentions and the VHS could work 

through mental simulation stimulating sensori-motor information about future behavior, has 

received support (Martiny-Huenger & Gollwitzer, 2015; Papies, Aarts, & de Vries, 2009).  

However, the development of the volitional help sheet is still in its infancy, and there 

are many areas which could use further research. For example, it is still not clear how many 

problems and strategies participants should be exposed to for an optimal effect of the 

intervention (Prestwich et al., 2015). Whether or not the strategies need to be based on theory 

to motivate change is also unknown. Perhaps more empirically derived and less theoretical 

strategies would be more impactful for some behaviors, and no research has investigated 

which strategies people usually use to avoid distractions. As stated in the original paper, 

successful goal striving often relies on finding purposeful, instrumental behaviors that bring 

people closer to their goals (Gollwitzer, 1999). Thus, it is not clear that strategies based on, 

for example, processes of change are superior in achieving this than other theories or just 

basing them on empirical data of what people do to avoid distractions. Furthermore, making 
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respondents encode their plans as deep as possible when using volitional help sheets is 

another issue in which more research is needed, especially with the dawn of digital surveys 

and designs.  

Implementation intentions in traffic 

While implementation intentions have successfully narrowed the intention-behavior 

gap in many circumstances, there are still domains in which they remain largely untested. One 

such domain is that of traffic behavior. Speeding has been successfully reduced with 

implementation intentions, and this effect has been found both compared to passive and active 

control groups (Brewster et al., 2015; Elliott & Armitage, 2006). The effect has also been 

shown to be independent of changes in motivational precursors to behavior as measured by 

TPB-variables (Brewster et al., 2015). This suggests that the intervention works through 

automating appropriate self-regulatory behavior in response to critical situations in traffic, and 

not through changing attitudes, perceived norms, or perceived behavioral control. The fact 

that participants reported reductions in speeding on top of active control participants also 

suggests a practically significant, independent effect of implementation intentions in traffic 

safety research.  

The habitual nature of many car driving tasks, such driving too fast or adjusting the 

radio, is just what the implementation intentions aim to alter  (Gollwitzer, 1999). One would 

expect an effect on goal achievement by strategically modelling habits and automating 

appropriate action with if-then sentences (Brewster et al., 2015; Elliott & Armitage, 2006). 

Habits are formed by repeating behavior over time, and can become counter-intentional when 

the goal changes (Ogden, 2012). Habitual risky driving has been identified as an important 

factor in causing traffic accidents (Blows, Ameratunga, Ivers, Lo, & Norton, 2005). It has 

been suggested that habits and implementation intentions show many similar properties when 

it comes to explaining behavior, and that they only seem to differ in origin (Adriaanse, 

Gollwitzer, De Ridder, De Wit, & Kroese, 2011). Thus, it may be possible to substitute old 

driving habits for more desirable ones using this planning intervention.  

Implementation intentions have been shown to initiate goal-directed action even in the 

face of distractions (Brandstätter, Lengfelder, & Gollwitzer, 2001). This finding suggests that 

self-regulatory actions will prevail even in complex situations and without conscious effort. 

Given the general efficacy of implementation intentions, the habitual nature of driver 

distractions, and previous interventions in traffic behavior one would expect a decrease in 
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driver distractions by employing such an intervention in this domain (Blows et al., 2005; 

Brewster et al., 2015; Gollwitzer & Sheeran, 2006). So far, however, there is no research 

investigating this. 

Individual differences and driving 

There is little doubt that there are systematic differences between people in how they 

behave in traffic. For example, there exist considerable gender and age differences in who 

ends up in traffic accidents (Statistisk Sentralbyrå, 2016b; Vegdirektoratet, 2017). Men are 

more accident-prone overall, with young males leading most accident statistics. Younger 

drivers, and men in particular, are more neurologically prone to sensation-seeking and risky 

behaviors (Arnett, 1996; Byrnes, Miller, & Schafer, 1999). In addition, young drivers will 

often lack experience and get in more accidents due to risky behavior (Rundmo & Iversen, 

2004; Turner & McClure, 2003). In opposition, older drivers are found to be more inattentive 

drivers (Aberg & Rimmo, 1998), and some have even found that females are more prone to 

being distracted (Bone & Mowen, 2006). These contradictions further the importance of more 

knowledge about demographic information and distractions. For example, how often one 

drives is suggested as an important predictor of distractions as those who drive more can 

habituate to the task and grow bored of it, thus seeking other stimulants (Bone & Mowen, 

2006). Personality traits have shown utility in explaining systematic differences between how 

people act. Similar situations elicit different responses from people, and this normal 

psychological differentiation between people is a classic realm for taxonomies of personality 

psychology (Holt et al., 2012).  

The Big Five. Many variables have been tried and tested to explain and understand 

traffic behavior. Of variables pertaining to the driver, the Big Five have been found successful 

at this task (Evans, 1991; Sümer, Lajunen, & Özkan, 2005). This is one of the most prominent  

and praised personality taxonomies (McCrae & Allik, 2002). The model describes the 

tendencies people have to act and think in certain ways using only five bi-dimensional traits 

on which people score high or low; namely extraversion (E), neuroticism (N), openness to 

experience (O), conscientiousness (C), and agreeableness (A). Moreover, it has been found to 

correlate with many significant life domains, such as academic achievement, mortality, and 

success in life (Poropat, 2009). It has also been found to predict traffic behavior generally, 

and explain dangerous behavior specifically (Salgado, 2002; Sümer et al., 2005). Short-form 

measures of the Big Five variables have been developed to make it more accessible and easy 
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to use in diverse domains (Donnellan, Oswald, Baird, & Lucas, 2006). An increasing 

consensus has gathered around the integrative version of Big Five as the best general model of 

personality (John, Naumann, & Soto, 2008). Its cross-cultural validity has been further 

examined, and it is mostly considered as universally applicable to all people (McCrae, 2002).  

Recent studies have tested the Big Five in the domain of traffic safety. Some have 

found that personality factors impact safe driving, but not distracted driving in particular 

(Jiang et al., 2011). Conscientiousness has specifically been shown to predict risky driving, 

along with some personality facets associated with extraversion (Schwebel, Severson, Ball, & 

Rizzo, 2006). In fact, some have found conscientiousness to be the most prominent predictor 

of total accidents (Arthur Jr & Doverspike, 2001). One study showed how all the different 

aspects of the Big Five explain accident risk through aberrant driving behavior, suggesting 

that personality may be mediated by other variables (Sümer et al., 2005). Once more, 

conscientiousness is suggested as the best predictor, but the other big five-variables also seem 

to explain some of the interpersonal variance in accident proneness, which is suggestive of a 

complex interplay and an intricate causal model.  

Some have succeeded in using a few constructs specifically thought to affect pre-

determined areas of traffic behavior (Thørrisen, 2013). When looking at distractions, and 

especially a planning intervention to reduce it, conscientiousness, extraversion, and 

neuroticism may play more of a role than the others. Conscientiousness has generally been the 

more effective as it has shown predictions of distracted driving, and may interact with a 

planning intervention (Ajzen, Czasch, & Flood, 2009; Arthur Jr & Doverspike, 2001; Bone & 

Mowen, 2006; Sümer et al., 2005; Webb, Christian, & Armitage, 2007). Other research also 

indirectly support both a main and interactional effect of conscientiousness in health-related 

behavior (Bogg & Roberts, 2004). Extraversion closely relates to sensation-seeking or 

boredom while driving, which could be specially relevant for younger drivers (Arnett, 1996; 

Rundmo & Iversen, 2004). Neuroticism could be included because it relates to reactive 

behaviors that could be of importance in drivers’ distractions (Jovanović, Lipovac, Stanojević, 

& Stanojević, 2011; Thørrisen, 2013). Furthermore, an increase in neuroticism may increase 

baseline levels of anxiousness or tenseness, which are hypothesized to worsen the impact of 

negative events on driving performance (ibid.).  

Aims and Hypothesis for the Current Project 
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So far, I have reviewed research that proposes distractions as an important contributor 

to traffic accidents worldwide and in Norway. I have also presented research that suggests that 

people often fail to reach their goals and act as they intend, and that implementation intentions 

can be effective in helping people fulfill their goals. While some recent studies have tested if-

then planning on reduction of speeding among drivers, none have investigated its efficacy on 

driver’s distractions or the effect of intentions and personality as mediators of intervention 

success. Furthermore, while there is a research tradition looking at distractions in traffic, most 

of this focuses on the nature and impact of distractions. Research on which demographic 

factors predict differences among the population is scarce. Furthermore, the TPB, with its 

long tradition of explaining and predicting in different contexts, has not been tested in this 

domain specifically. Increasing this knowledge would be beneficial to basic as well as applied 

research. For example, different behavior change interventions could benefit from targeting 

differing parts of populations, and basic research could develop more accurate models.  

The present project aims to explain and reduce drivers’ distractions by testing 

variables suggested by the TPB, personality, demographics, and the efficacy of an 

implementation intentions intervention. In order to improve future interventions, I also aim to 

test different sets of variables in predicting baseline levels of differences in distracted 

behavior.  

Hypotheses. The first hypothesis is that more driving will positively predict distracted 

behavior.  

The second hypothesis is that motivational pre-cursors of behavior suggested by the 

TPB will predict distractive behavior at baseline. More favorable norms and attitudes will 

increase level of distractions. Furthermore, a high PBC for avoiding distracted driving will 

yield less distracted behavior and PBC for general driving will also be a positive predictor. 

The third hypothesis is that personality will predict levels of distractive behavior at 

baseline. Specifically, I expect neuroticism and extraversion to positively predict, and 

conscientiousness to negatively predict target behavior.  

The fourth hypothesis is that forming implementation intentions will reduce drivers’ 

distractions. Such interventions have been found to have general effects in treatment groups 

across domains, including traffic. I will use an online version of volitional help sheets to 

deliver this intervention. 

The fifth hypothesis is that the effect of forming implementation intentions will be 

stronger for the inclined abstainers in the sample.  
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The sixth hypothesis is that conscientiousness will moderate the effect of the planning 

intervention on top of intentions.  

In addition, I will perform exploratory analysis of the data, especially regarding the 

nature of distractive behavior. Here, factor analyses, correlation and descriptive statistics will 

be used. Age and gender will also be explored for effects on baseline levels of distractions as 

there is no clear evidence on the direction of the effect. Further exploration will be done 

regarding the volitional help sheet, whether theoretical or empirically derived solutions seem 

more efficacious.  

The Pilot Study 

Goals and Methods 

I conducted a pilot study in the spring of 2016. Here, my two goals were to do a 

preliminary exploration of distracted behaviors and coping strategies, and to test the scope of 

inclined abstainers in reducing drivers’ distractions. To meet these goals, a two-stage pilot 

study was executed. First, I wanted to identify critical situations and strategies through 

qualitative interviews. Second, I tested the occurrence of these situations and strategies in a 

small internet sample, and measured the scope of inclined abstainers in this domain.  

Results and Discussion 

Interviews. The interviews used a convenience sample. It contained an expert on the 

field, along with two laymen, representing both genders as well as an age range of 31 years. 

At the end, this was considered sufficient as no significant new information emerged. The 

listed behaviors and strategies were refined and grouped together. This resulted in a 19-item 

list of behaviors and 15 strategies for overcoming them. After consulting recent reports and 

grouping similar items together, I ended up with a list of 11 behaviors and 12 strategies 

(Sagberg & Sundfør, 2016). The operationalization of these lists was formed especially with a 

behavioral intervention in mind, which led to discarding some behaviors and strategies.  

Online Survey. The online survey had a sample size of 30, recruited mainly through 

social media. This was considered sufficient to see trends in both the behaviors and strategies. 

Among behaviors, “Operating the radio” emerged as the most common, but all distractive 

items were rated to only happen approximately one time the last month. These low base rates 

could be an artifact of the sample, where a low amount probably drove on a daily basis. Most 
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reported using strategies “To a low degree” or “To some degree”. Less than a third of the 

sample could be classified as inclined abstainers across different behaviors, which also is 

somewhat low.  

Discussion. This exercise helped generate a list of both behaviors and strategies that 

people use to varying extent. Building the lists from the bottom-up meant that the lists were 

not based of theory. After the interviews, it became clear that an operationalization was 

needed that excluded some behaviors such as roadside distractions and day-dreaming, as these 

were considered hard to reach by a behavioral intervention. This resulted in two categories of 

behavior, namely mobile phone distractions and secondary task distractions. Testing these 

behaviors on an online sample served as a confirmation that the two categories made sense 

and consisted of distractors that were actually encountered. This was also backed up by the 

test of inclined abstainers, which suggested that these behaviors were apt for implementation 

intention intervention. Furthermore, this pilot made sure that the later intervention could base 

behavioral interventions on behaviors and strategies that people actually reported using. 

Study 1 

Methods 

The first study was planned as an intervention study. However, due to high attrition 

rates (described later and discussed in Appendix A), I was unable to test the effect of my 

intervention. Nevertheless, these data are the first to describe the prevalence of distractions in 

young car drivers in Norway, along with investigating some key predictors of distractions. I 

therefore use this dataset to explore the types and frequencies of distractions and to test 

predictors of distractions in cross-sectional analyses. Accordingly, only hypotheses regarding 

baseline predictors and descriptive statistics will be addressed in this study. This will further 

knowledge about the prevalence and nature of distractions among young drivers in Norway. 

The design in Study 1 included randomly assigning participants into control and 

treatment groups and test them at baseline (T0) and follow-up (T2) for key variables. The 

intervention would be in-between, at a separate time point (T1). The study was designed to fit 

a larger attitudinal campaign, as mutual goals existed between my project and another. This 

study was approved by Norwegian Centre for Research Data (NSD).  

Cooperating with Trygg Trafikk. Through my connection with TØI, I got in contact 

with Trygg Trafikk, who were going to run a large-scale traffic safety intervention in high-

schools across Norway called “Are you sure (EDS)?”. Their intervention was planned to last 
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three weeks in November 2016 and would be distributed to randomly chosen Norwegian 

schools. They wanted a focus on distractions in this campaign, and cooperation would be 

mutually beneficial; I would design the part about drivers’ distractions of their intervention, 

and they would provide participants. In order to investigate differences between groups we 

needed to establish a baseline and do a follow-up. I also decided to include a control group 

that would just receive the pre-survey and post-survey without any intervention or campaign 

to control for demand effects. While previous research has seen effects of implementation 

intentions on top of active control groups, this would help in determining how much of the 

effects found could be attributed to distraction interventions alone (Brewster et al., 2015). 

Thus, I split Trygg Trafikk’s pool of students into two and arranged for additional recruitment 

e-mails for the passive control group to be sent.  

Sampling. 

Recruiting Participants. Participants in this study were either recruited through Trygg 

Trafikk and their county departments (n = 8500), or through an email snowball approach (n = 

86). All schools were chosen randomly and represented seven different counties in Norway. 

The study used a between subjects design with one intervention group, one active and one 

passive control group. The active control and the intervention groups would complete a three-

week general traffic safety campaign, but only the intervention group received the planning 

intervention. Active controls also received information in place of the intervention, while 

passive controls did not receive anything before the post-survey.  

While the percentage of adolescents who acquire a drivers’ license have declined, it 

remains at around 40 % for high-school students (Nordbakke, Sagberg, & Gregersen, 2016). 

Additionally, I expected a large enough sample size for intervention and active controls given 

the number of students enlisted. With a modest estimate of participation rate of 40 %, a drop-

out of 50 % and only 40 % meeting inclusion criteria, I would expect 680 students to be 

included in the final analysis. This would far exceed the 74 participants per group 

recommended by G*Power analysis given a medium-to-large effect size of Cohen’s d = .6 

and a power of .95. While lower, the number of participants in passive controls would be 

easier to keep from dropping out, as they only were subjected to two surveys and I had more 

direct contact with them.  

After three weeks of initial data collection, the participation rates on the pre-survey 

were lower than expected for all groups and especially for older students.  This was a major 

problem as they were the ones eligible for the driver’s license. At this point, new emails were 
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sent informing them about concert tickets that would be handed out to two random 

participants. The hope was that this would increase motivation among students to answer the 

pre-survey, and yield higher number of older respondents, on both the pre- and post-survey. 

Survey Distribution. Contact with schools recruited by Trygg Trafikk was upheld by 

their county departments. These had received information about the three different data 

collections and informed the schools, but not every school wanted to prioritize participation 

on the pre- and post-survey. This meant that there was a drop in number of participants 

already before the first data collection. Moreover, distributing the survey also offered some 

problems. In order to distribute the pre- and post-surveys I had to send the survey link to the 

county departments of Trygg Trafikk who would in turn forward the link to the relevant 

teachers, who would share the link with their students. Instruction on how to best complete 

the survey also followed the link in the email chain. The pre-survey was administered in the 

first two weeks of October 2016, the intervention along with the attitudinal campaign was 

administered in the first three weeks of November, and the follow-up was administered during 

two weeks mid-December.  

Baseline survey design. The pre-survey was designed to measure drivers’ distractions 

and general individual difference information at T0. It contained demographic information, 

and measures of the Big Five (see below), as well as questions regarding respondents’ most 

used means of transportation, and how often they used it. The motivational pre-cursors of 

subjective norms, attitudes, perceived behavioral control, and intentions were also measured 

in regard to driver distractions among all participants. The survey with item wording can be 

found in Appendix C.  

Identification. I designed a key for identifying participants between surveys informed 

by previous research (Brewster et al., 2015). Participants were asked to enter their date of 

birth, along with the two first letters from both their parents’ names. The purpose was to 

match the participants on all three data collections. This key, along with information about 

gender and school, was used to uniquely identify participants.  

Demographics. Thereafter, the survey contained questions regarding demographic 

information. Participants reported their age and gender, school, class, and some characteristics 

of the area they lived in (see Appendix for details). Crucially, information about which kind 

and what level of traffic education they had completed, as well as how long they had been 

licensed to drive a car was collected. Participants also reported how often and far they had 

driven the last two weeks. How long they had been licensed was measured using five 
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intervals, while how often and far they had driven the past two weeks was divided into six 

intervals. Other questions inquired about their commuting habits and how they had access to a 

car to drive in their day-to-day lives. 

The Big Five. Personality variables measuring the chosen dimensions of neuroticism, 

extraversion, and conscientiousness were taken from the mini-IPIP scale (Donnellan et al., 

2006). These are four-item measures of personality traits, and were chosen because of their 

combination of psychometric properties and effectivity. Questions were translated to 

Norwegian and checked against Norwegian, longer versions of the scale (Engvik & Føllesdal, 

2005). The scales had acceptable reliability despite being short. Extraversion suggested a 

medium level of internal consistency (α = .78), with both neuroticism (α = .67) and 

conscientiousness (α = .67) yielding acceptable levels (DeVellis, 2003).  

The Theory of Planned Behavior. As a central measure in predicting behavior at T0, 

variables measuring the motivational pre-cursors were included. All item wordings were 

inspired by previous research on the TPB, with special emphasis on recent meta-reviews and 

Norwegian translations (Conner & Sparks, 2015; Moan, 2005). Five bi-dimensional questions 

regarding attitudes toward drivers’ distractions were compiled. Participants were asked to rate 

distracted driving along these axes describing the experience of being distracted while 

driving. The five items showed acceptable reliability (α = .74). 

 Two questions were designed to measure social norms, operationalized as normative 

beliefs. These were phrased to measure what participants thought significant others would 

think about participants becoming distracted. These were rated on a five-point semantic 

differential scale and their correlation approached a large effect size (r = .43, p < .001). This 

was taken as an indication of satisfactory psychometric properties. 

I designed seven items to measure PBC regarding distracted driving. Here, I wanted to 

measure whether participants thought they could control their level of distraction while 

driving. The seven items had acceptable (α = .68)  internal consistency (DeVellis, 2003). In 

addition, I also made a two-item measure of perceived behavioral control for general driving. 

The correlation approached a large effect size between the two (r = .46, p < .001), which was 

taken as a sign that the variables shared enough variance.  

Measuring intentions at T1. Intentions are a prominent feature of TPB-models and 

implementation intentions in particular. I planned on measuring this variable as close to the 

intervention as possible, meaning it was included in the survey at T1 and suffered attrition. 

Three questions were considered apt to gauge intentions to be less distracted and as safe in 
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traffic as possible. Questions were worded “Are you as a driver interested in being less 

distracted in traffic? (Er du som sjåfør interessert i å være mindre distrahert i trafikken?) “, 

“Are you interested in being a safer driver in traffic? (Er du interessert i å være en tryggere 

bilist i trafikken?) “, and “Would you want to participate in a hypothetical intervention (i.e. a 

Five-minute survey) where the goal is to create a safer traffic environment for car drivers? 

(Ville du ønsket å delta i et tenkt opplegg [f.eks. 5-minutters spørreundersøkelse] der målet 

var å skape et tryggere trafikkbilde for bilister?) “. Respondents answered these questions on a 

five-point Likert scale. Despite being short, the scale showed acceptable reliability (α = .73).  

Distractive Behavior. The list of 11 items that resulted from the Pilot Study was used 

to measure distractive behavior. These distractors represented two categories, general 

secondary tasks distractions and mobile phone distractions. Participants rated the occurrence 

of these distractions on a Likert scale ranging from 1 “Never” to 6 “Very often”. Both the 

secondary tasks scale (α = .88), and the scale measuring mobile phone distractions (α = .93) 

had indications of very good reliability (DeVellis, 2003). The two categories were also 

combined into a general distraction-index with good reliability (α = .94).  

Define and Rank. To get an absolute measure of the prevalence of distractors, I 

designed a follow up to the baseline measures. The items above measuring relative distracted 

behavior in terms of anchors such as “Sometimes” could be subject to individual differences 

in perception. Therefore, if participants answered “Sometimes” on a distractive behavior, they 

would be asked here to estimate how many times during the last two weeks that would equal. 

For example, a participant could have answered that they were distracted “Often”, but his/her 

perception of often may differ from others’. Respondents were asked to define every anchor 

they used in the previous section ranging from “0” to “15+” in terms of occurrence during the 

last two weeks. At the very end, participants were asked to rank all 11 behaviors in terms of 

how distracting they think each behavior is to drivers.  

Study 1 Baseline Results  

Drop-out and design. There was a high attrition rate in the first study. Several 

possible reasons for this are discussed in Appendix A. Appendix B shows participant flow and 

the design of the first study. Because of the negligible number of identified participants at all 

time points, I chose only to run analysis on baseline data in this study.  

Characteristics of the sample. Participants were recruited from high schools all over 

Norway. Of the potential 8,500, there were 1100 respondents in the pre-survey and their mean 
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age was 17.2 (SD = 1.63). The range in overall reported age was from 15 to 30, and there was 

a slight gender skew overall (42.6% men, 57.4% women). There was an equal split between 

those who lived in towns with more than 10.000 inhabitants (40.1%) and those who lived in 

towns with less (43.3%), suggesting an even rural/urban representation in the sample with 

some people uncertain of the number of inhabitants. Further, a fifth reported living in a city, 

and a third reported living in the countryside. The rest live in small towns (31.8%) or in 

suburbs (15.3%). Respondents answered that they most often either walked or were 

passengers in cars when in traffic (40.8%), while some were bicycling more (12.4 %). Others 

answered that they most often take public transportation (17.5%) or rode a moped (15.3%), 

and some reported driving cars as their most common means of transportation (14.9%). 208 

students (18.9% of pre-survey sample) reported having the drivers’ license at T0. Most of 

respondents reported having their license for less than six months (53.6 %) at T0, while 10 % 

reported more than 25 months. Most drivers (53.9%) reported driving more than ten times the 

last two weeks and most students drove cars more than 40 km the last two weeks (62.4 %).  

Describing individual differences. In Table 1, main variables and their descriptive 

statistics are shown. It is worth noting the differences in number of participating students, as 

only 18.9 % of the total sample at T0 were licensed to drive. The means reflect scores on the 

semantic scales described earlier. Age is clearly not normally distributed, and has a positively 

skewed distribution and a highly peaked leptokurtic tail, suggestive of a sample consisting 

mainly of young students.  

 

Table 1. Descriptive statistics for main variables at T0 in Study 1.  

 N Mean SD Skewness Kurtosis 

Age 1100 17.2 1.63 2.86 14.88 

Often drivena 208 4.40 1.51 -0.61 -0.66 

Far drivena 208 4.03 1.69 -0.34 0.11 

Attitudeb 1100 2.44 0.59 0.12 -1.11 

Social normsb 1100 4.02 0.79 -0.61 0.11 

PBCb 1100 3.57 0.54 0.01 0.26 

PBC drivingb 207 4.02 0.70 -1.30 0.02 

Extroversionb 1100 3.21 0.91 -0.20 3.90 

Neuroticismb 1100 2.72 0.83 0.13 -0.46 

Conscientiousnessb 1100 3.62 0.71 -0.44 -0.33 
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Intentions b, c 400 4.21 0.79 -.1.17 1.34 

Distractive 

behaviora 

207 2.39 1.11 0.85 0.04 

Note. a = six-point scales. b = five-point scales. c = measured at T1. 

 

All three personality constructs showed mean scores revolving around the semantic 

mean of three, with conscientiousness slightly higher than this. Furthermore, previously 

described characteristics of the sample suggest that the mean age was beneath the age at 

which one can obtain a driver’s license in Norway, and that there were slightly more women. 

When only looking at those who already had a driver’s license, the mean age goes up to 19.0 

(SD = 2.06), and the gender skew shifts towards more males (58.2%). This indicates that 

males more regularly acquire a license within the first months of turning 18.  

Theory of Planned Behavior. Four chosen motivational pre-cursors of behavior also 

provide insights into baseline information about distracted driving (see Table 1). A somewhat 

low mean for attitudes suggests that there generally is a negative perception of driving while 

distracted. A high mean found in norms suggest that respondents think their peers dislike 

when they let themselves get distracted. It is also apparent that my sample finds it somewhat 

hard to avoid being distracted while driving, with a mean closer to the middle of the scale. 

They also find it quite easy to drive, with a mean close to the high-end of the scale. 

Intentions. Encouragingly, there was a high mean on the measure of intention to 

change (see Table 1). Of 217 respondents to these three questions, 203 (93.5 %) answered 

above the semantic mid-point of the scale, suggesting a skewed distribution. However, 

because it was measured at T1, few of these respondents (n = 5) could be matched to T0 or T2 

answers, lessening its effect in analysis.  

Describing distractions. Overall, participants reported being distracted quite seldom. 

As shown in Table 2, some distractions occur more often than others. Their distributions seem 

consistent and somewhat large, suggesting some difference between answers.   

 

Table 2. Means of distractions from the pre-survey in Study 1 

Items Baseline a

 Mean SD 

1 Operating the radio 3.58 1.50 
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2 Handling navigational devices 2.15 1.34 

3 Handling equipment in the car 2.44 1.35 

4 Eating or drinking 2.62 1.48 

5 Prolonged eye-contact with passenger 2.38 1.31 

6 Reaching for an object in the car 2.41 1.35 

7 Answering incoming calls 2.41 1.54 

8 Making calls 2.18 1.48 

9 Writing a message 1.93 1.30 

10 Reading a message 2.10 1.35 

11 Other use 2.28 1.37 

 Total 2.39 1.11 

Note. a n = 206, b n = 106. 

 

Item 1, “Operating the radio” has the highest score with people on average being 

distracted by it between “rarely” and “sometimes”. Item 9, “Writing a message on the phone”, 

seems to be the least occurring distraction in my pre-survey sample and people on average get 

distracted by this less than “very rarely”.  

I wanted to deeper explore whether my two hypothesized categories of distractions 

really measured different qualitatively different distractions. To do this, I ran an exploratory 

principal components factor analysis was performed on the 11 items measuring distracted 

behavior. The results are presented in Appendix E. A one-factor structure was suggested by 

several measures. Firstly, only the one-factor structure showed an Eigenvalue above one. 

Secondly, a clear breaking point was found at the second factor in the Scree Plot. Finally, a 

parallel analysis also suggested that only one factor should be kept. This is all suggesting that 

my 11 items seem to measure one underlying, latent distraction behavior variable.  

Rank and define. The two items included to provide nuance to my measures of 

distractions provided further insight into the nature of distractions. Students did not seem to 

differentiate too much between anchors used for reporting frequency of distractors. They were 

presented with the anchors they used in the baseline for distracted behavior, and asked to 
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estimate how many times during the last two weeks their anchors equaled. The mean number 

of times their anchors equal during the last two weeks is shown in Table 3. 

Table 3. Defining anchors used to measure behavior at T0 in Study 1 

Anchors Mean number of 

times last two 

weeks 

Standard 

deviation for 

means 

Very rarely 2.16 0.70 

Rarely 2.42 0.80 

Sometimes 2.52 0.85 

Often 2.96 1.02 

Very Often 3.25 1.19 

Note. “Never” was excluded from specification.  

 

On this six-point scale, the range of the mean number of times during the last two weeks 

was 1.09 (2.16-3.25), with anchors used ranging from “very rarely” to “very often”. People 

seem to disagree more with the higher anchors, as their standard deviations increase. When 

asked to rank distracting items in terms of which they find most distracting, participants seem 

to agree more. Table 4 presents the modes from each distractors score from the ranking.  

 

Table 4. Rank scores of distractive behaviors at T0 in Study 1 

Items Modes  

1 Operating the radio 11  

2 Handling navigational devices 8  

3 Handling equipment in the car 9  

4 Eating or drinking 10  

5 Prolonged eye-contact with passenger 7  

6 Reaching for an object in the car 6  

7 Answering incoming calls 5  

8 Making calls 4  

9 Writing a message 1  

10 Reading a message 2  

11 Other use 5  
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Item 9 “Writing a message” was consistently ranked as most distracting, while 1 

“Operating the radio” was least distracting. It is also evident that some behaviors are 

consistently ranked higher than others. Every mobile phone distraction had a mode of five or 

less, while secondary distractions all had six or more. It seems that young adults find 

secondary distractions less distracting and offsetting than being distracted by a mobile phone.  

Baseline correlation. A correlation matrix was used as a way of exploring the 

relationship between key variables at T0, and as a first step towards testing hypotheses one, 

two, and three. The correlation matrix in Appendix G suggests that gender, how often driven, 

neuroticism, and TPB-measures show significant relations with distractive behavior. It seems 

that women report being less distracted, and that how often respondents reported driving had 

significant positive relations with distractive behavior. Furthermore, a negative relationship 

exists between norm and gender, meaning that women perceive more negative social norms 

toward distracted driving. A neurotic person, but not extraverted or conscientious, seem to 

report more distractions.  

Baseline regression. I ran multiple regression analyses on key variables from the pre-

survey to explore which factors show utility in predicting baseline levels of distractive 

behavior (see Table 5). This would also provide the test of hypotheses one, two, and three for 

the first study.  

Table 5. Regression model predicting distractive behavior at T0 in Study 1 

Independent 

variables 
β for general distractions β for mobile phones β for secondary tasks

R2 for models .42  .40 .38

Age  -.04 .00 -.07 

Gender a -.17** -.18** -.13* 

Often driven .21** .21** .18* 

Far driven .08 .06 .08 

Attitude .25*** .31*** .15* 

Social norms -.15* -.10 -.19** 
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PBC -.36*** -.31*** -.37*** 

PBC driving -.01 -.04 .03 

Extraversion .15* .16** .11 

Neuroticism .25*** .21** .27*** 

Conscientiousness .02 .05 -.03 

Notes. a 0 = male, 1 = female.  * = p < .05, ** = p < .01, *** = p < .001.  

 

Gender shows a significant impact on all measures of distracted behavior, suggesting 

that females are less distracted than males. Driving more often, having more positive views 

about driving while distracted, perceiving attitudes of significant others as more lenient, and 

perceiving driving without getting distracted as less under their control are all factors that 

contribute significantly to increasing distracted behavior. While correlation did not suggest 

this, extraversion positively predicts self-reported distractions, as did neuroticism.  Intentions 

were to be included, as it is a central part of the TPB that could mediate some of these effects, 

but were measured at a different time point and suffered attrition. Overall the explained 

variance in the models is high, with roughly equal amount for all three categories.  

Discussing Lessons Learned from the First Study 

The first study of the project proved that several points of the design could be 

improved. Some of these points will be discussed here, while the results will be discussed 

later along with results from Study 2.  

As a first point of possible enhancement, and due to heavy attrition, the identification 

of participants could be designed to better identify participants uniquely. The self-generated 

key featured in this study both produced too many duplicates and instructions may have been 

too hard to follow correctly. Secondly, a tighter control over participants, where I could 

personally send reminders and track the response rate would benefit the flow of participants 

throughout the study. Third, while all scales showed acceptable psychometric properties, 

some changes could be done to maximize this potential and get more normally distributed 

variables. One could, for example, change to Likert scales and increase response point options 

(Cummins & Gullone, 2000). Fourth and crucially, comments received from participants in 

Study 1 suggested several ways of improving the delivery of the intervention. As distractions 
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in traffic are a new area of employment for implementation intentions, further steps should be 

taken to maximize the effect of the intervention, especially in a digital interface. User 

friendliness, engagement, and deeper encoding are key factors that could be improved with a 

better digital design.  

Study 2 

Methods 

Study 2 of the project was designed as an intervention study with the same baseline 

measures as Study 1. This study would provide a test of all hypotheses, and also compare 

baseline statistics from a general population to a younger one. The study was designed as an 

experimental intervention study with a baseline that included the intervention (T0), and a 

follow-up (T1) with two weeks between them. This study was also approved by NSD. 

Sampling. After the first study, which focused on high school students, I wanted to 

test the intervention and baseline predictions in a more general sample. Moreover, I wanted 

increased control over participants, and an easier way of identifying and contacting them.  

Recruiting a sample. All participants in the second study were contacted through an e-

mail-list of 1763 participants gathered by TØI. These were people who had previously been 

recruited by them and agreed to participate in future studies. They had been recruited as a 

representative sample, with an initial 100.000 people receiving an invitation to join their 

study. The people on this list served as a relatively random sample of Norwegians. To ensure 

as high participation rates as possible, a gift certificate worth 1000 Norwegian Kroner would 

be gifted to one participant. A hyperlink was used to direct them to the survey from the e-

mail. 

Survey distribution. In the invitation to participate in the study was described as a 15-

minute task that required some attention, and could potentially help create safer drivers. The 

gift certificate was described, as well as their rights as respondents and the purpose of the 

study. Two reminders to participate were sent out with some delay between them to help 

increase participant rates. To keep participant rates high and an even time lag between T0 and 

T1 for all, participants were categorized into three batches dependent on when they answered 

at T0. The respondents from the first days were designated as batch one, the next days as 

batch two, and the last respondents as batch three. Thus, these three batches all had separate 

dates for receiving T1 that corresponded to their date for completing T0. In this study, only 

participants who answered at T0 were contacted at T1. Unlike Study 1, this was made 
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possible by uniquely identifying participants through e-mail addresses, and by reducing 

number of data collection time points from three to two.  

Baseline survey design. The baseline survey contained mostly the same variables as 

Study 1. Some changes were made to better psychometric properties, including changing 

some items from scales with description of each anchor to Likert scales and increasing the 

number of response categories from five to seven. High-school specific variables were 

removed, and other demographic information took its' place. The baseline items are presented 

in their entirety in Appendix D. 

Identification. As an area with room for improvement since the first study, the 

identification of participants between data collections was re-thought. E-mails were paired 

with unique IDs before being loaded into Research Studio, the program used for survey 

creation and sending mass e-mail invitations. This would ensure a unique and reliable 

matching of participants as well as offering options for sending reminders only to those who 

were yet to respond.  

Demographics. The demographic variables closely resembled those in Study 1, 

including age and gender. Instead of questions regarding school, I asked participants what 

their highest level of education was. Questions about whether they lived in a rural or urban 

environment and number of inhabitants in their city were excluded as they showed little utility 

in Study 1.  

The Big Five. The scales measuring the chosen personality constructs of neuroticism, 

extroversion and conscientiousness were designed as in Study 1. The only difference being 

that the scales in this study had seven instead of five point scales, and only two anchors were 

included. Again, these scales showed decent internal consistency despite their few items 

(extraversion α = .74, conscientiousness α = .70, neuroticism α = .66; DeVellis, 2003).  

The Theory of Planned Behavior. Measures informed by the TPB also changed to a 

seven point Likert-scale. Here, participants were asked to rate to what degree they felt that the 

five words would describe their experience of being distracted using two anchors. The five 

words were “Negative”, “Irresponsible”, “Unproblematic”, “Dangerous”, and “Stupid”. This 

scale now produced a higher Cronbach’s alpha than in Study 1 (α = .79). The attitude scale 

changed directionality since the first study; here a high score suggests negative attitudes.  

The measure of social norms remained unchanged, using a five-point scale. These two 

items showed a large relation (r = .68, p < .001), which was taken as a sign satisfactory 

psychometric properties.  
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Both measures of PBC underwent the same changes as the attitude measure. PBC for 

distracted driving showed acceptable Cronbach’s alpha (α = .72). The measure for PBC for 

driving contained the same two questions as Study 1, and these had a large linear relation (r = 

.45, p < .001).  

In addition, the measurement of intentions was refined with different emphasis. The 

first and the second measured general intentions, while the third enquired about intentions to 

change specific to mobile phone use. These three items showed acceptable internal 

consistency despite the scale’s shortness (α = .69). However, the measures would also be used 

as single-item indicators of specific intentions toward the two categories of distractive factors.   

Distractive behavior. The baseline measure of distractive behavior remained 

unchanged from Study 1, as its psychometric properties were satisfactory. Again, this was the 

case for the scale as a whole (α = .89), for secondary task distractions (α = .81), and for 

mobile phone distractions (α = .87).  

Intervention design and the volitional help sheet. The intervention was put at the 

end of the T0 measures. Since the first study, both the design and the theoretical foundation 

got a rework. Critical situations (i.e. distracting factors) and behavioral solutions were 

rewritten in response to baseline results and comments from Study 1. In the first study, 

solutions were a mix of empirically derived solutions from the Pilot Study and what people 

report doing, and theoretically derived solutions from previous research on the processes of 

change (Brewster et al., 2015). This time, I wanted to experimentally control whether people 

got theoretically or empirically derived solutions. This was done both to test whether strictly 

theoretical or empirical solutions work best for phone distractions, and to make it easier to 

clearly put solutions in either category. This exploratory experimentation was limited to 

mobile phone distractors, so secondary distractions all had theoretically derived solutions for 

the intervention. All situations were also rewritten to more closely map onto the distracting 

factors presented in the baseline. Participants who were to receive implementation intentions 

were split into two conditions; the first got empirical solutions to their mobile phone 

distractors, while the other experimental group got theoretically derived solutions to their 

mobile phone distractors.  

A new digital solution for delivering the intervention was made and the design of the 

web-page was updated entirely. This new intervention design featured a two-stage process for 

making a plan to be less distracted. First, participants selected two relevant distracting factors, 

before the problems were presented with possible solutions below them. Participants made the 
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plan by clicking and dragging behavioral solutions up to the problem they had chosen. Two 

distractors and solutions were chosen for both mobile phone use and secondary distractions. 

In addition, participants were asked to make a plan for being less distracted when getting in 

the car to drive. This added up to a total of five plans for each participant, which is within the 

suggested number to yield maximum effect of the intervention (Prestwich et al., 2015).  

Study 2 also included sending out reminders of participants’ plans one week after 

induction. This reminder of their chosen distractors and behavioral solutions was thought to 

increase efficacy of the intervention, as previous research has shown (Prestwich, Perugini, & 

Hurling, 2009). Digital interventions are a novel field with novel possibilities, but they also 

need to be refined and perfected (Portnoy, Scott-Sheldon, Johnson, & Carey, 2008). While 

smart phones facilitate answering surveys on-the-go, behavioral change interventions often 

require some degree of interaction with the material. While the new click-and-drag design 

was thought to improve on the user interface, adding a further way of engaging with their 

plans through reminders was deemed justified. However, due to technical difficulties in 

sending out mass e-mails, only the first two batches of respondents received such reminders.  

After choosing five distractors and five appropriate behavioral solutions, respondents 

were to be presented with their plans printed back to them for a last read-through. Because the 

same solutions were to be presented twice in the planning process, this list was randomized to 

diminish the effect of mere-exposure to some solutions and to secure a spread among chosen 

strategies. However, the randomization of these lists sometimes produced difficulties in 

printing the right plans back to participants. After approximately 24-hours and 302 

participants, the randomization was removed from the section. The implications of this 

technical error are discussed below.  

Active control design. For the control group, a simple information campaign was 

designed. To control for the effects simply participating in a study can have on behavior, I 

wanted to test the intervention against an active control group who were presented with some 

engaging material. First, they were presented with text that stated the importance of not being 

distracted while driving. Second, they were asked to choose one among a list of six general 

distractions in terms of their disruptiveness to traffic safety. This was thought to engage 

participants to a degree that would counteract the demand effects of participating in a study 

that seeks to change behavior.  

Follow-up survey design. As in the first study, the follow-up survey was designed to 

be as comparable with the baseline as possible. The survey was quite short because I expected 
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to be able to match participants, so as to make demographic questions redundant. 

Furthermore, I did not expect changes in motivational pre-cursors to behavior suggested by 

the TPB. The survey did contain questions regarding how often and how far respondents had 

driven, as this could directly impact how often they had been in situations where their plans 

could be realized. As many had noted that they often used hands-free while talking on the 

phone, a question was included to measure the extent of this. If a significant number of 

participants use such solutions, it could have implications for the efficacy of planning to be 

less distracted by phone use.  

To further control for whether or not participants actually had been in situations where 

plans could be realized, a question was included to measure this. Here, I selected the four 

most commonly occurring distractions at T0 and asked if respondents had been exposed to 

them during the last two weeks. The selected distractions were “Talking on the phone (with or 

without handsfree; Snakket I mobilen [med eller uten handsfree])”, “Reached for an object in 

the car (Strukket deg etter en gjenstand I bilen)”, “Eating or drinking (Spising eller 

drikking)”, and “Operated the radio/changed music (Skiftet radiokanal/musikk)”. Thereafter I 

included the same distractor items as in both T0 and Study 1. I then wrote four questions in 

order to gauge the subjectively felt effect of planning. Here, I asked if they felt that they had 

made relevant plans for mobile phone use and secondary tasks. I also asked if they had 

experienced increased attention on not being distracted while driving, and if they thought 

others could benefit from such a planning intervention.  

Study 2 Baseline Results  

Drop-out and design. Only respondents who were licensed to drive and who had 

driven the past two weeks were included in this study. If participants had not driven the past 

two weeks, no meaningful baseline could be established. They are also unlikely to drive the 

following two weeks, making an intervention aimed at driving behavior redundant. 

Participants who had not driven the last two weeks at T1 were also excluded. In order to 

better control participant flow, only those answering within a set timeframe were included. 

This included the first two weeks of survey distribution. A full description of participant flow 

is shown in Appendix F. 414 participants in total were subjected to analysis after completing 

both data collections and meeting inclusion criteria.  

Sample characteristics. Of the 1763 emails sent, 701 (39.7 %) responded at T0, with 

617 remaining after exclusion. At T1, 414 of these participants were uniquely identified and 
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carried forward for analysis. Key statistics for variables at T0 and T1 are presented below in 

Table 6. There was an even split between male (51.7 %) and female (48.3 %) respondents in 

the final sample. Only 4.8 % of this sample reported having completed middle school as their 

highest level of education, with 31.6 % having completed high school. Further, 29.2 % 

reported having completed three or more years of higher education, with approximately a 

third (34.3 %) having completed four or more years of higher education.  

 

Table 6. Descriptive statistics across data points for main variables in Study 2.  

T0 (n =617) T1 (n =414) 

Mean SD Mean SD 

Age 44.94 14.17 46.48 14.60 

Often driven a 3.86 1.24 3.83 1.22 

Far driven a 4.59 1.51 4.60 1.53 

Attitude b 4.76 1.47 4.78 1.45 

Social norms c 3.90 0.86 3.87 0.88 

PBC b 4.77 0.99 4.78 1.00 

PBC driving c 4.32 0.55 4.32 0.53 

Extroversion b 3.99 1.34 3.86 1.33 

Neuroticism b 3.10 1.28 3.14 1.31 

Conscientiousness b 5.19 1.21 5.14 1.27 

Intention to change b  6.44 0.85 6.42 0.88 

Distractive behavior a 1.97 0.70 2.00 0.70 

Note. a = six-point scales. b = seven-point scales. c = five-point scales. 

 

Only 6.5 % of the sample had been licensed to drive for five years or less, with more 

than two thirds (72.5 %) being licensed for 16 years or more. While those who had not driven 

the past two weeks were discarded, a majority of the remaining participants (56.0 %) had 

driven more than once every day on average. 14.7 % had driven between one and five times, 

while 29.2 % had driven between six and 13 times. 43.2 % reported having driven more than 

100 km the last two weeks. Only 11.5 % had driven less than 20 km during these two weeks, 

which suggests that most of those included had driven substantial distances. At T1, 18.1 % 

had driven less than five times the last two weeks, and 29.2 % between six and 13. 52.7 % had 
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driven once a day or more. 12.6 % had driven less than 20 km, 28.2 % had driven between 21 

and 70 km, and 59.2 % had driven more than 70 km.  

Describing individual differences. It is worth noting that some numbers in Table 6 

are not directly comparable with scores from Study 1, as scales measuring personality and 

TPB were shifted from five-point to seven-point scales. Personality constructs suggest that 

this sample is higher on conscientiousness, and about middle on extroversion and neuroticism.  

Theory of Planned Behavior. The mean for attitude, PBC for distractions and PBC for 

driving, all score somewhat above the semantic mean. This suggests that respondents have 

somewhat favorable views about being distracted while driving, and think that they are in 

control both in terms of driving, and avoiding distractions while driving. Social norms also 

above the semantic middle-point suggests that respondents think their significant others 

generally would not like if respondents became distracted while driving. A high intention to 

be less distracted is encouraging, as this suggests that most respondents, while reporting being 

somewhat distracted, also want to be as safe drivers as possible.  

Intentions. The three items measuring intentions to be as safe drivers as possible were 

compiled into a mean score. As shown in Table 6, there was a very high intention score in this 

sample. This suggests that the sample has a focus on being safe in traffic.  

Describing distractions. As in the previous study, most self-reported distractive 

behavior shows relatively low frequency as displayed in Table 7.  

 

Table 7. Means of distractors at T0 and T1 in Study 2 

Items 

Baseline Follow-up 

Mean SD Mean SD 

1 Operating the radio 2.60 1.17 2.12 1.10 

2 Handling navigational devices 1.84 1.02 1.55 0.88 

3 Handling equipment in the car 1.82 0.88 1.63 0.81 

4 Eating or drinking 2.05 1.05 1.88 0.99 

5 Prolonged eye-contact with passenger 2.18 0.99 1.94 0.93 

6 Reaching for an object in the car 2.23 0.99 2.05 0.97 

7 Answering incoming calls 2.19 1.11 2.05 1.08 
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8 Making calls 1.95 1.13 1.80 1.08 

9 Writing a message 1.42 0.88 1.29 0.72 

10 Reading a message 1.63 0.95 1.46 0.85 

11 Other use 1.71 0.96 1.49 0.85 

 Total 2.00 0.70 1.74 0.63 

Note. n = 414.    

 

Most single behaviors vary around a score of two across participants, which equal 

“Very rarely”. The total average also suggests this, and the standard deviation shows that 

most respondents answer quite close to this low frequency. Consistent with Study 1, 

“Operating the radio” still is suggested the most frequent distractor at both T0 and T1, scoring 

more than one point above the lowest, “Writing a message on the phone” at T0.  

An exploratory factor analysis was also run on the 11 items measuring distractive 

behavior. The results are presented in Appendix H. Contrary to Study 1, a two-factor structure 

was suggested. Firstly, two factors showed an Eigenvalue above one. Secondly, an elbow 

joint was visible after two factors in the Scree Plot. Finally, a parallel analysis suggested two 

factors to be retained. After investigating the loading plot, I applied an orthogonal rotation 

and suppressed values below .30. This resulted in a clear distinction between secondary tasks 

distractors and mobile phone distractors. 

Pre-survey correlation. A correlation matrix from the T0 data is presented in 

Appendix I. This provides a first step in exploring relationships between variables, and testing 

hypotheses one, two, and three. Here, we see that several variables covariate with distracted 

behavior. Older, female participants are less distracted. How often and how far one drives is 

linked to increased distractive behavior, while PBC for distractive behavior shares a negative 

relationship. More neurotic and less conscientious respondents report more distractions, and 

higher intentions to be a safe driver go along with fewer distractions.  

Furthermore, the matrix unveils several relationships between individual difference 

variables. Multiple gender differences were found, for example in how often participants 

drive, their attitudes, their neurotic tendencies and their intentions to be safe drivers. Several 

correlations also exist between TPB-variables and personality items informed by the Big Five.   
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Pre-survey regression. I ran multiple regression analyses to explore the data, and 

investigate hypotheses one, two, and three in Study 2. These results are presented in Table 8.  

 

Table 8. Regression model predicting distractive behavior at T0 in Study 2 

Independent variables β for general distractions β for mobile phone β for secondary tasks

R2 for models .17 .30 .17

Age  -.26*** -.27*** -.19*** 

Gender -.11* -.13** -07 

Education .01 -.00 .01 

Often driven .19*** .22*** .12* 

Far driven -.02 -.01 -.03 

Attitude -.10* -.12* -.06 

Social norms .04 .07 -.00 

PBC -.26*** -.22*** -.25*** 

PBC driving .07 .08 .04 

Extraversion .09 .08 .08 

Neuroticism .07 .06 .06 

Conscientiousness -.03 -.00 -.06 

Intention -.16*** -.19*** -.10 

Notes. * = p < .05. ** = p < .01.  *** = p < .001.  

 

Education and intention to change are new variables since Study 1. As the first study 

was run without the scale for intentions, I also ran a regression model without intentions for 

Study 2, because intentions should mediate the effects of attitudes, norms and PBC. The 

results showed that the regression weights of some variables, in particular of attitudes and 

PBC, increased in the model without intentions. However, none of the variables' significance 

levels were affected by whether intentions were included or excluded.  

Age and gender show significant impacts on behavior, suggesting that young, male 

drivers are more distracted than their senior and female counterparts. Those who drive more 
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often are, as in the previous study, prone to being more distracted. A higher score on attitudes 

in Study 2 means a more negative view of distracted driving (unlike in Study 1, where it 

meant a more lenient view), and consequently attitudes negatively predict general and mobile 

distractions. Having a higher PBC for not being distracted significantly predicts fewer 

distractions for all categories as in Study 1. Having intentions to be safe drivers predicts fewer 

distractions for general and mobile categories, but not for secondary tasks. Different from 

Study 1, attitudes is not significant for secondary tasks, and social norms fail to predict level 

of distracted behavior. None of the personality variables turn out significant.  

To test the mediating effect of intentions between attitudes, norms, PBC, and 

distractive behavior, I ran a separate model predicting intentions. Here, attitudes (β = .15, p = 

.006), norms (β = .16, p = .002), and PBC (β = .18, p < .001) all predicted intentions while 

controlling for the other variables from Table 8. According to the four steps of mediation, the 

data suggest that the effect of attitudes and PBC on behavior is partially mediated by 

intentions (Baron & Kenny, 1986).  

Hands-free, actual behavior and relevant plans. Items measuring the degree to 

which people used technical solutions to deal with their mobile phones while driving were 

investigated. Of the 414 included in the post-survey (T1), 161 reported using hands-free 

solutions and 69 put their phones on speaker. Another 166 answered using Bluetooth 

connections, and only 43 usually hold their phone to their ear with their hand. 74 reported 

never picking up the phone while driving, and 45 reported using voice control. Overall, this 

suggests that few actually use their phone the way my plans were designed to counteract.  

When asking for actual behavior instead of how often they were distracted, they 

reported similar behavior as they had distractions. Here, respondents were asked about the 

four most occurring distractors, but asked to rate how often they had done the behaviors. On a 

six point scale, the mean for talking on the phone was 2.36, the mean for reaching for an 

object was 2.35, the mean for eating or drinking in the car was 2.36, and operating the radio 

once again got highest with a mean of 3.29. This suggests that there is little discrepancy 

between what people report as distractors and which possibly distracting behaviors they 

engage with.  

Questions regarding if respondents felt that the plans they had made had been relevant 

for them yielded encouraging results. Here, they were asked to rate the relevance of their 

plans to deal with the two categories of distractions on a seven-point scale, with the first end-

point being labeled “to a very little degree” and the seventh “to a very large degree”. The 
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mean for these two items were 4.12, suggesting that most people found their plans relevant. 

4.52 was noted for the item “I have increased my awareness for safe driving”, and 4.94 for “I 

think this kind of planning could help others becoming safer drivers”.  

Planning Efficacy 

Tests of attrition and randomization. An ANCOVA was conducted to test whether 

there were any significant differences in baseline measures between those who completed 

both data collections and those who dropped out (n = 198). The dependent variables were the 

baseline measures of mobile phone and secondary tasks distractions, as well as intention and 

motivational pre-cursors. The independent variables were whether or not they dropped out. 

No multivariate or between-subject main effects emerged, suggesting no difference between 

those who dropped out and those who did not. A similar ANOVA was run to test for 

difference between conditions, but no such effect was uncovered. This suggests that the 

randomization was successful. One further analysis was run to test for differential attrition; 

which is whether the drop-out rate was different for the three conditions in the study. A 

Pearson’s chi-square test of independence suggested that there was no systematic difference 

between the cells in a crosstab (X2(2, 617) = 1.56, p =.458). Therefore I concluded that for my 

intents and purposes, the drop-out constituted data missing at random, and that further tests to 

uncover type of missingness would be unwarranted as that is difficult to uncover (Jansen, 

Beunckens, Molenberghs, Verbeke, & Mallinckrodt, 2006). 

Overall effects of the planning intervention. The overall means between conditions 

are portrayed in Figure 1.  
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Figure 1. Means of distraction at T0 and T1 between conditions in Study 2. 

 

From Figure 1, it seems that both intervention groups and the control group have a 

marked decline in distractive behavior. If the intervention had an effect, this decline should be 

greater for the intervention group. Hypothesis four, five, and six was investigated using a 

repeated measure ANCOVA with intentions and conscientiousness as covariates. Here, a 

single mean for both categories of distractive behavior was used as dependent variable, with 

time and condition as independent variables. A significant interaction effect between the 

within-subject factor time and the between-subject factor condition would mean that my 

intervention worked as planned. However, no such effect was found, Wilks’ Lambda = 1, F(1, 

412) = 0.19, p = .661, η 
2 = .000. This suggests that the change over time in distracted 

behavior is equal in the control group and intervention groups. The main effect of time proved 

significant with a large effect size, Wilks’ Lambda = .864, F(1, 412) = 64.6, p < .001, η 
2 = 

.136, d = .79, which suggests that there was a marked decline in distraction for my sample in 

total from T0 to T1 (Cohen, 1988). This also meant that there was no effect of the included 

covariates.  
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Further repeated measure ANCOVAs were done to explore if the effect was unique to 

those high in intentions to be safe drivers, instead of just controlling for intentions. There was 

however no significant effect on the interaction between time, condition and intention, Wilks’ 

Lambda = .959, F(10, 389) = 1.66, p = .088, η 
2 = .041. The interaction between time and 

intention did however turn out significant with a medium effect size, Wilks’ Lambda = .929, 

F(13, 389) = 2.30, p = .006, η 
2 = .071. This suggested that the decline in general distractions 

was greater for those with intentions above the mean.  

One further ANCOVA explored the effect of intervention on general distractions only 

for those who answered that the plans they made were relevant. Those answering on average 

above the semantic mean of 3.5 for those items were included in the analysis. The effect may 

have been masked by those who did not feel that the planning sections suited them personally. 

However, still no effect was found for the interaction of time and condition.  

Theoretically and empirically derived strategies. A similar repeated measure 

ANCOVA was run to explore the difference in distractions between the two kinds of 

behavioral strategies for mobile phone use. Here, I used mobile phone distraction means as 

dependent variable, and looked for interaction effects between either of the two dummy-coded 

conditions and time passed. Neither empirically derived, Wilks’ Lambda = 1, F(1, 408) = 

0.07, p = .792, η 
2 = .000, nor theoretically derived, Wilks’ Lambda = .999, F(1, 408) = 0.23, 

p = .633, η 
2 = .001, turned out significant. This suggested that neither kinds of intervention 

were able to change mobile phone distractions. 

Mobile and secondary distractions. A further repeated measures ANCOVA was run 

to test and explore the differences in effect on secondary tasks and mobile phone use. No 

significant effect of intervention was found. Not for secondary distractions’ interaction with 

condition, Wilks’ Lambda = .999, F(1, 409) = 0.44, p = .508, η 
2 = .001, nor for mobile phone 

uses’ interaction with condition, Wilks’ Lambda = 1, F(1, 409) = 0.16, p = .689, η 
2 = .000.   

Testing floor effects. One further problem area is the issue of floor effects. For the 

respondents that reported being very little distracted at the onset, their possible behavior 

intervention gain was very low. Thus, I wanted to explore if there only was an effect for 

respondents who reported above mean levels of distractive behavior. However, when running 

a repeated measures ANCOVA excluding those who reported a lower mean than the baseline 

mean of 2 (n = 262), I still uncovered no significant effects of the interaction between time 

and being in the intervention group (Wilks’ Lambda = 1, F(1, 148) = 0.00, p = .952, η 
2 = 

.000). This was also true when testing just secondary tasks (Wilks’ Lambda = .995, F(1, 148) 
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= 0.70, p = .403, η 
2 = .005) and both mobile phone categories (Wilks’ Lambda = .959, F(1, 

148) = 0.76, p = .386, η 
2 = .005).  

Testing plans directly. Testing behaviors on a high level of diffusion, operating with 

means and groups, may suffer from diffusion of intervention effects. To explore the behaviors 

that respondents actually had planned to reduce, I ran further repeated measure ANCOVAs 

with simple contrasts.  

First, I chose the four behaviors with the highest reported baseline occurrence, 

“Operating the radio”, “Prolonged eye-contact with passenger”, “Reaching for an object in the 

car”, and “Answering incoming calls”. Thereafter, I coded in a new variable to be able to test 

the effect of general intervention against controls, and to test specific planners from the 

intervention against controls. Results suggest that those planning to operate the radio less, 

were successful in doing so given an alpha level of .05 (n = 123, p = .018), while the other 

three were not. Because of the explorative nature, I applied a Bonferroni correction to adjust 

alpha-levels for multiple comparisons of the four contrasts (.05/4 = .013). This meant that the 

effect was marginally significant. A simple slopes figure for this effect is shown in Appendix 

J. The marginal results on “Operating the radio” was followed up with further tests of the 

effect in a hierarchical regression. Here, I put “Operating the radio” at T1 as dependent 

variable, and the score at T0 as independent along with the mean score of intentions and 

conscientiousness, and a dummy coded variable for condition in a second block. This way, 

one can look at the change over time while controlling for the covariates, and see if any 

effects change when specific planning and control conditions are introduced. No significant 

effect or change was found, and I was unable to reject the null hypothesis.  

Discussion 

I have conducted two studies investigating baseline levels of distractions and its 

predictors, and tested the efficacy of implementation intentions in reducing drivers’ 

distractions. In the first study, attrition hindered testing of the planning intervention. There 

were, however, several novel baseline results. The most prominent results were gender, how 

often driven, the TPB, and that extraversion, neuroticism, but not conscientiousness 

significantly predicted general distractive behavior, in addition to the baseline description of 

distractions among high school students. In the second study there was enough power to test 

the intervention. Here, I found no effect of the intervention. One marginally significant effect 

was on the most occurring distractor (i.e. “Operating the radio”), and only for those who 
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planned for that behavior specifically. There was, however, an overall decline in distracted 

behavior, perhaps suggesting that the study itself decreases level of distracted driving. 

Crucially, some of the baseline predictions were replicated in Study 2, where gender, how 

often driven, attitudes, and PBC significantly predicted and shared a linear relation with 

distractions. However, some differences appeared that could be due to the different samples, 

for example the absence of an effect of personality or social norms in Study 2. Factor analyses 

on the distractions also yielded contradictory results.  

Cross-Sectional Differences and Similarities  

These two studies investigated similar items in different populations. This approach 

facilitates some comparison between the studies in addition to the description of each sample. 

The Theory of Planned Behavior. The second hypothesis was partially confirmed in 

this project. Attitudes towards distractions, while mostly significant in both samples, seem to 

play more of a role in predicting differences between baseline variation in distracted behavior 

for a sample of high-school students. Again, this could be interpreted as a greater reliance on 

social cues for youth. While the results generally strengthen the utility of the TPB as a whole, 

the nuances are important to note. It could be interpreted that young people take others’ 

opinions more into account, and that more negative perceived norms work as a stronger 

deterrent for them. Senior drivers from the general population may operate by habit to a larger 

extent, thus making evaluations of a behavior less relevant. This could indicate that behavior 

change could target social norms among young, but rather habitual behavior for more 

experienced drivers.  

Social norms also turned out as significant in predicting distracted behavior in a 

sample of high school students, but not in the general, adult sample. Some research has 

suggested that social norms and modelling from peers are important influences on behavior in 

adolescents (Beck & Treiman, 1996). Others have found that internalizing social norms is an 

important marker of entering adulthood (Arnett, 2001). This difference between the samples 

could suggest that what peers expect of young drivers is more important in determining 

whether or not they get distracted, than peers’ views are for older drivers.  

Another nuancing finding comes from investigating the two measures of PBC. Here, 

PBC for drivers’ distractions showed a significant impact on self-reported distractive 

behavior, while PBC for general driving did not. One could think that finding driving easy 

may impact how easily distracted a driver is, but that is not the case here. This project 
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strengthens the notion that the levels of abstraction, in both predictor and criterion variables, 

have important implications for their relationship (Ajzen, 1991). Although the two constructs 

share a medium-to-large amount of variation, as suggested by both correlation matrices, they 

measure different constructs (Cohen, 1992). Feeling that one controls whether or not one 

becomes distracted is thus an independent and strong predictor when it comes to drivers’ 

distractions. The concept is closely linked with self-efficacy, and has been seen as one of the 

variables of the TPB that can best predict behavior on its own (Ajzen, 1985; Bandura, 1977).  

I also tested whether the effects of attitudes and PBC on behavior in Study 2 were 

mediated by intentions, as TPB would suggest. While the best test strategy would be 

structural equation modeling, I sought a tentative answer to this question using the Baron and 

Kenny (1986) approach. Specifically, by following the four steps of their mediation analysis, I 

find that for distractions, it seems that intentions only partially mediate the direct effects of 

attitudes and PBC, while the effect of subjective norms on distractions seems to be only 

indirect via intentions. These analyses could not be run for Study 1, as it did not include a 

measure of intentions at baseline.  

Personality and prediction. The third hypothesis was partially confirmed by the two 

studies, because personality traits only showed significant predictions in Study 1. Here, 

extraversion and neuroticism both positively predicted distractions, meaning that more 

neurotic or extraverted respondents reported being more distracted drivers. For extraversion, 

this effect was only present for mobile phone use and not for secondary tasks, which may 

suggest that the social aspect of a phone is what draws this group of people to expose 

themselves to such risks. They may also feel more obligated to respond to any incoming 

notifications. Social attention has been argued as a cornerstone of the extraversion trait, and 

this need to be relevant to other people may cause them to get distracted while driving 

(Ashton, Lee, & Paunonen, 2002). Furthermore, extraversion has been linked to reckless 

behavior and sensation-seeking, which could further increase the trait’s predictive value in 

this context (Arnett, 1996; Rundmo & Iversen, 2004). These facets seem to combine to 

predict phone distractions, but not the inherently less social secondary tasks distractions.  

Neuroticism is a significant predictor of distractions both from the mobile phone use 

and secondary tasks categories. Two different mechanisms may be at play for each of the 

categories of distractions. First, these respondents may exhibit a proneness to reactive 

distraction, as most distractions, and especially their mobile phones, can be the result of a 

bottom-up reaction to a stimulus. It has been argued that neurotic drivers can show a kind of 
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reactive behavior, especially related to aggressiveness (Jovanović et al., 2011). Secondly, 

some suggest that both high and low scores of neuroticism is bad for traffic safety; a high 

score may yield mood deviations and instability, making drivers obsess over details, while a 

low score may yield a lack of concern or too much reliance on other traffic safety measures 

(Lajunen, 2001). A neurotic driver may thus be more affected by things that are “off” when 

driving, so as to increase reported distractions.  

In both studies, there was a lack of predictive efficacy from conscientiousness. Other 

research has also failed to produce main effects of the trait in predicting driving behavior 

(Dahlen & White, 2006). Some have noted the conflicting evidence regarding 

conscientiousness and accidents or reckless behavior while arguing for its efficacy (Clarke & 

Robertson, 2005). As this is one of the first studies to investigate conscientiousness at drivers’ 

distractions there is little clear previous research to rely on. One study found an effect of 

conscientiousness on distracted driving (Bone & Mowen, 2006). A generally conflicting field 

of evidence could result from the application of the trait to somewhat different domains. 

Applications to health-related behavior (Bogg & Roberts, 2004), traffic crashes (Arthur Jr & 

Doverspike, 2001), accident risk (Sümer et al., 2005), and generally deviant behavior 

(Salgado, 2002), have, however, yielded significant effects. These results suggest that 

distractions in traffic, different to accidents, are an area with less impact of conscientiousness.  

However, no effect was found of personality in the second study. Here, it seems that 

personality is more important among student drivers, while situation and context may play a 

larger role for the general population. Another reason could be the added measure of intention 

or the effect of age. However, no such effects were uncovered by removing these variables. 

As more significant predictors are added into the regression models, less variability is left to 

explain, and large regression models may be harder to interpret for small effects. Personality 

traits show significance in the correlation matrix and not in the regression, which suggests that 

the traits may have little independent main effect on distracted behavior. Instead, they may 

indirectly impact through changing other variables included. For example, one could imagine 

that respondents higher in conscientiousness would exhibit higher intentions to be safe 

drivers, as they follow rules and want to be orderly (Costa, McCrae, & Dye, 1991). These are 

novel results that require further investigation.  

Demographic differences. A reliable finding in this project is the effect of gender. 

This variable was effective in predicting both categories of distractions in Study 1, and 

predicted overall and mobile phone distractions in Study 2.  Age also showed a strong impact 



43 

when its variance increased in Study 2. This was an area of exploration of effects, and it 

seems that younger male drivers seem to be more distracted than their counterparts. This 

resonates well with most previous research on adolescents and young adults in general, and in 

a traffic context in particular (Arnett, 1996; Rundmo & Iversen, 2004; Statistisk Sentralbyrå, 

2016b). It also replicates previous research suggesting that young males are more prone to 

accidents, and that this is explained by them engaging in risk-taking behavior to a larger 

extent (Turner & McClure, 2003). However, others have found that females are more prone to 

distracted driving, which is not supported in our data (Bone & Mowen, 2006).  

Other variables played less of a role in predicting baseline differences in distracted 

behavior. The information is still useful to note, as future endeavors in this field could benefit 

from knowing about how different samples answer these questions, and that for example 

education seem to be irrelevant. Other demographic variables such as how many people live 

in participants’ towns are also among the irrelevant for level of distractions.  

How often participants had driven was a significant predictor for all categories of 

distractions, confirming the first hypothesis of the project. Those that drive more will 

naturally be more exposed to situations in which distractions could occur. This can be linked 

to intention viability, where a goal state only can be achieved if the prerequisite situation is 

encountered. If one does not drive, one cannot become distracted while driving. In addition, 

those who drive regularly are more likely to be comfortable driving a car, and may find the 

task dull at times (Bone & Mowen, 2006). Thus, they may be seeking other stimulants and 

become more distracted drivers.  

Factor analyses. The two studies yielded different results when doing exploratory 

factor analyses on baseline data. The first study suggested one underlying factor, while the 

second study suggested two. There are theoretical arguments to support both claims. First, a 

single factor structure suggests that both categories tend to measure an underlying tendency to 

become distracted. All items could thus be pooled into a general distraction index. Previous 

research has linked susceptibility to distractions to facets of personality (Eysenck & Graydon, 

1989). On the other hand, these categories were originally separated because they were 

practically different; one focused exclusively on mobile phone use while the other included a 

range of instruments and other persons. Different prerequisites exist for the two categories, 

and their practical underpinnings should be divergent enough to be considered as separate. It 

can also be argued that the two samples may be different. A younger sample seems to report 

similar levels of distraction across items, while an older sample differentiate to a larger extent. 
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The older sample may also use hands-free technologies to a larger extent, blurring the lines 

between secondary and mobile phone distractions. However, further work should expand on 

the nature of distractive behavior in traffic, as inclusion of other items may change the results.  

It should be noted that the factor analyses of these data may be flawed altogether. A 

factor analysis requires the items to reflect an underlying tendency, which is known as a 

reflective scale. However, a confounding variable may be that the scale really is a formative 

one, that addition of separate items yields a distraction score, without the underlying factor 

contributing variance to each item. I would argue that as with classic personality traits, some 

are more prone to being distracted than others, supporting an underlying trait-like construct.  

Other baseline findings. 

There is variation between distractors as to which occur more commonly. This 

highlights the need for nuanced intervention. Furthermore, respondents in Study 1 do not 

differentiate much between anchors used to report how often they were distracted. The results 

suggest that those who report being distracted “rarely” in fact are about as distracted as those 

reporting “often”. Self-reporting distractive behavior seems prone to subjective judgement in 

this example. It also seems that respondents do not use extremities of scales. However, it 

could also reflect respondent’s views such that being distracted two times the last two weeks 

does feel like very seldom while three times feels like often.  

Further findings in Study 1 suggest that the distractors that occur less are those 

respondents categorize as having most distractive impact. This proposes that students are 

aware of some distractors they think of as more potent, and try to avoid these to some extent. 

Also noteworthy is the difference between mobile phone use and secondary tasks, where 

mobile phone items are consistently ranked higher, which is an argument for keeping two 

categories of distractions. This contradicts factor analysis in Study 1 and supports Study 2.  

In the second study, people were also asked about performing possible distractive 

behaviors. The baseline for distracted behavior only asked how often people were distracted, 

and a behavioral baseline could give insight into how often people report being distracted and 

how often they performed that task. Results suggest, however, that there is little difference 

between the two, and that people mostly are distracted when they first choose to perform 

these behaviors, strengthening the operationalization of distractive factors.  

In addition, and based on several notes from open-comments sections in the studies, 

some questions regarded how relevant plans had been and whether or not they used some sort 

of hands-free with their mobile phones. A majority of respondents in Study 2 felt that their 
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plans were more relevant than not, that others could benefit from such an intervention, and 

that they had increased awareness of safety in traffic. This is encouraging and could help 

explain the overall decline in distractive behavior from T0 to T1. When asking about remedies 

for using mobile phones in cars, a minority reported holding their phone to their ear. 

Bluetooth solutions and hands-free were common, and may have made some of the volitional 

help sheet redundant, thus undermining intervention efficacy. The added range of behavioral 

solutions to reduce distractions from mobile phones could be addressed by future research.  

Comparability of baselines. It is important to note, however, that the effects in Study 

1 and 2 are not directly comparable. The age difference is one factor, but the first sample was 

also nudged into completing the surveys and informed by their teachers, while the second 

completed them with instructions from an email in their own time.  The context for 

participating in the studies was therefore widely different. Moreover, some variables differ 

between studies; some were exchanged and others were altered in formulation and design. 

The inclusion of intention at T0 in Study 2 may have had some impact on the makeup of 

scores, for example by lessening the effect of one’s attitude. The more normally distributed 

age in Study 2 may have had similar impact. Being licensed to drive a couple of years also 

changes your driving behavior, as experience and habit build fast over the first years, which 

further differentiates the samples.  

Intervention results 

Learning from ineffectual intervention. Overall, the effect of the implementation 

intention intervention was less than expected; hypotheses four, five, and six were rejected. 

There could be multiple reasons for the overall failing of the intervention. One reason for the 

failure to find an intervention effect is lack of engagement. There are several links between 

respondents’ intolerance to alternatives, cognitive simplicity and how they respond (Knowles 

& Nathan, 1997). This is just to say that acquiescence responding can be a problem in 

addition to social responding or desirability bias. A questionnaire that asks too much of 

respondents’ capacity, beyond their ability or interest, can thus directly impact how they 

answer and whether they engage with the study. In this case, the load asked of the study may 

have been too large, including several demographic and personality variables, measures of the 

TPB, baseline behavior, in addition to the eventual forming of plans. Without much incentive, 

many respondents may have failed to engage properly. 
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Moreover, as simulation is suggested as one of the major mechanisms through which 

implementation intentions work to change behavior, engagement with the planning increases 

in importance. It is proposed that just reading about critical situations will engage the reader 

in simulation (Martiny-Huenger & Gollwitzer, 2015). No conscious intent is supposed to be 

needed for behavior change (Bayer et al., 2009). Yet, evidence suggests that forming booster 

plans increases the impact of these interventions, suggesting that more engagement may 

increase its efficacy (Chapman & Armitage, 2010). This may be especially true when using a 

volitional help sheet where participants do not write their own plans.  

While improved from Study 1 to Study 2, an updated digital design specifically made 

to engage participants in plan induction may help with intervention efficacy. Because lack of 

engagement is an issue, an easy-to-use and entertaining technical module may help. 

Interactivity is suggested as a key feature of internet-based intervention designs, and that 

engaging designs lead to better retention (Hurling, Fairley, & Dias, 2006). Digital designs of 

this kind are a relatively novel and rapidly growing field of systematic study, and this research 

adds some to the existing knowledge by pointing at weaknesses that may undermine 

effectiveness (Portnoy et al., 2008).  

Marginal effects and covariates. Employing implementation intentions in Study 2 

yielded no clearly significant result across several tests. One marginal effect was on the most 

occurring distractor, and only for those who planned for that behavior. In light of these tests 

lacking in significance and effect size, it seems that focusing on one specific behavior that is 

occurring more than a certain threshold may be most efficacious, but that the overall design in 

this project failed to prove it. This also means that my hypothesized mediators of planning 

effects lack a proper test, as confirming my hypothesis would require a significant effect of 

the intervention. However, intentions’ main effect on distracted behavior in baseline 

regression may suggest that this variable works as intended in the TPB, by predicting 

behavior. Previous research suggests being classified as inclined abstainers also should 

explain all of the effect of interventions, which was not tested in these studies, and was only 

planned to be tested through intentions as a plan mediator (Brewster et al., 2015). I was also 

unable to test conscientiousness in mediating intervention efficacy. This variable may have 

worked as a moderator, as suggested by previous research, and as it did not prove any direct 

effect on baseline distracted behavior (Webb et al., 2007).  

Operationalization and effect diffusion. As suggested by factor analyses, the 

operationalization of distractive behavior may also need additional research. The sub-sets of 
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11 behaviors were informed by recent research and a Pilot Study, but may still benefit from 

further elaboration. Not just in terms of their structure and belonging to certain categories, but 

their relevance to actual distractions. For example, while many may become distracted by 

mobile phones, it is evident that several systems are in place to mitigate this. A range of new 

possible plans spawn when introducing these technical systems. A Bluetooth connection that 

does not work properly can be as distracting as a phone call, but needs an entirely different 

plan to reduce distractions in traffic. Some commented on this, saying that none of the 

distractors or plans in either category fitted them personally, because they already had 

solutions to mitigate these distractions. A solution where each respondent chooses their own 

baseline behaviors and distractors, and thus plans for these distractors specifically may 

increase intervention efficacy. This gives increased relevance for each participant, in addition 

to making each distractor easier to follow up. As suggested by the one significant effect, a 

diffusion of actual planning effects on specific behaviors can drown in noise if the behaviors 

are compiled into a single index of distractive behavior.  

Furthermore, respondents could have answered that they were never distracted by 

some items, and very often by others. A driver may have most distractors under control, but 

still often get distracted by the radio or if someone calls. These individual variations would 

also have gotten lost in the averaging of behaviors across participants, and would require 

further exploratory analysis to untangle. Even when running analyses on those above mean 

levels of distraction, as I tried when exploring data for floor effects, I would not necessarily 

include those who are often distracted by one factor and not by others. 

A question behavior effect? There was an overall decline in distracted behavior from 

T0 to T1 in Study 2. This decline was not accounted for by the intervention, and it seems that 

the passing of time alone created this decline in the general sample. It can be argued that the 

surveys themselves may have had some impact here. Because of the design of the study, this 

could not be tested. Yet a significant interaction between time passed and intention could give 

some useful insight. It could be argued that those with intentions to be safe drivers only 

needed a reminder and a push that was the baseline questions in order to become safer drivers. 

By knowing that the study inquired about distractive behavior, and that they would be 

measured at multiple time points, they may have been extra conscious of their behavior and 

exhibit a question behavior effect (Morwitz & Fitzsimons, 2004). It is proposed that being 

measured on one’s intentions specifically may increase the availability of specific thoughts 

and attitudes about a certain behavior. The results can also be the result of a Hawthorne effect, 
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where people can alter behavior when they think they are being subjected to an effective 

intervention (McCarney et al., 2007). Therefore, further research should include either less 

engaging control groups or both an active and passive control group. Wording of information 

and questions should also be kept as neutral, yet engaging, as possible.  

Technical struggles and other tales of intervention studying 

I encountered technical difficulties at several points in this project. First and foremost 

is the attrition rate in Study 1, which probably can be attributed in part to a poor technical 

solution for following up participants and identifying them. Technical difficulties also arose in 

Study 2 when the survey printed erroneous plans back to some participants. This was later 

fixed, but some respondents commented on this flaw with frustration. This fix also included 

removing randomization of strategies in the middle of plan induction, which meant that the 

first half of participants had the list of behavioral solutions randomized, while the last half did 

not. Moreover, only the first two batches of participants received a reminder of their plans by 

email. An error regarding forwarding of mass emails hindered the sending of the last batch. 

Proper plan reminders have been found effectual in previous research, and reminders are a 

good way of increasing awareness of planning interventions. All this could further undermine 

the efficacy of the planning intervention  

Limitations 

While biased in certain ways, self-report data still hold some validity. In many 

contexts, this included, it is an easy and efficient access to many data points. Self-report data 

has also been shown to correlate highly with observed behavior in similar domains (Elliott, 

Armitage, & Baughan, 2007). However, social desirability (Podsakoff, MacKenzie, Lee, & 

Podsakoff, 2003), order effects (Hogarth & Einhorn, 1992), such as primacy or recency, or a 

range of other response biases may be at play (Furnham, 1986). Still, this is a convenient and 

efficient way of gathering satisfactory data, and steps were taken to reduce these biases. A 

passive control group could also be included to filter out potential question behavior effects 

and to examine the degree to which this exists in this domain.  

Furthermore, the time gaps featured in these studies, especially in Study 2, may be too 

short to really document lasting behavior change. While no effect was uncovered, any effect 

of the surveys alone may also be watered down by a greater time delay. Because the effects of 

being reminded to strive towards one’s goal is less than that of forming implementation 
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intentions, waiting longer before administering the follow-up may yield better results, in 

addition to testing for the lasting effects of planning intervention. 

This project contained a number of hypotheses, and many different tests. As the 

project tries to explore new territory and contains many variables, this is a way of 

standardizing that exploration. However, a fine line needs to be drawn between simple 

exploration for the sake of finding novelties and the testing of hypotheses. The recent crisis in 

social psychology suggests that fishing for significant results, along with few participants and 

lack of replication should take much of the blame (Earp & Trafimow, 2015). Researcher 

degrees of freedom refer to how researchers can change their goals and analytic methods ad-

hoc and only report statistically significant effects. Therefore, it is important to consider 

adjusting alpha levels (for example using Bonferroni corrections), and being clear when one 

tests specific, pre-determined hypotheses and when one goes exploring for interesting effects 

and relationships. I have tried to be clear as to when specific hypotheses were tested, and tried 

to adjust alpha levels when thought necessary, in addition to performing two studies to 

replicate each other in different samples. However, there still may be reason to argue that a 

tighter experimental control and more stringent alpha levels should be exercised.  

Some of the scales and measures used in these studies do not follow a normal 

distribution. Age in Study 1 is an obvious example, but measures of intention and baseline 

behavior also suffer from skewed distributions, reducing their efficacy in certain analyses. 

This may be the case for distractive behavior as well, as discussed earlier, where all analyses 

suffer from being tested against behaviors that already are occurring rarely. For analyses and 

statistical inferences however, assumptions were met. I tested for homoscedasticity and 

collinearity, as well as normally distributed residuals.  

Societal Implications and Future Research 

This study provided the first test of individual differences in distractive behavior, both 

in a sample of high school students and a more general sample, and a thorough description of 

the nature of distractions. While the interventions largely failed to prove their utility, further 

research should focus on making the digital volitional help sheets better, as this possibly could 

be a low cost way of delivering an effectual intervention to drivers to great benefit. 

Furthermore, tests of baseline differences suggest that there are systematic differences 

between who gets more distracted. For example, results indicate that behavior change could 

target social factors among young, but rather on habitual behavior for more experienced 
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drivers. Younger males with bad attitudes and poor PBC seem to generally be a group 

associated with greater risk, which should be focused on for future campaigns. This should 

also be considered when designing future volitional help sheets in this context.  

Furthermore, the general efficacy of the TPB across the two studies suggests that 

distracted driving is a prime target for behavior change intervention designed to focus on the 

variables implicated in the model. PBC, for example, turned out a strong predictor in both 

studies, suggesting that one’s perceived control of not being distracted actually impacts 

reported level of distracted behavior. Giving people concrete strategies to increase their 

feeling of mastery over distractive factors could be beneficial. It is likely that individuals high 

in PBC actually possess more control over distractions while they drive. Interventions should 

also be specifically aimed at PBC of distractions while driving, as a general PBC of driving 

did not suggest these robust effects on self-reported distractive behavior.  

Further research could include measures of sensation-seeking, risk-taking, and related 

factors to investigate whether these impact distractions directly. Additionally, a re-grouping of 

distractive behavior is recommended. Conflicting factor analyses should be taken into 

consideration, as well as diffusion of effects by averaging items into a mean or an index.  

Conclusion 

In this project, I have conducted two studies using different samples. The purpose was 

to investigate the nature of distractions in traffic, test predictors of baseline levels of 

distractions, and to test the efficacy of implementation intentions in reducing distractions. In 

Study 1, only baseline data was considered due to heavy attrition. In both studies, people did 

not generally report being very distracted. The TPB turned out as a significant predictor of 

baseline distraction, along with age and gender and how often respondents had driven. 

Personality significantly predicted distractive behavior in the first study, but not in the second. 

The intervention in Study 2 largely failed to provide significant reduction of distractions, but 

there was an overall decline in the sample. Marginal effects on the most occurring distractor 

for those who planned for that specific distractor, suggest that one would benefit from 

studying single behaviors instead of means. Societal implications and possible improvements 

for future research and application are discussed. To maximize the effect of internet-based 

interventions an engaging digital design focusing on specific behaviors and plans may 

important.  
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Appendixes 

Appendix A. Discussion of attrition in Study 1. 

 Attrition of participants is an issue for any intervention study, and my first study was 

no exception. There was little direct control over participants, as emails went through several 

relays before actually reaching those responsible for distribution. Even then I had to rely on 

others to make sure that students actually completed the survey, and in an orderly fashion. 

However, the initial pool of participants was large, and I believed that this would make up for 

a slow system of reminders and check-ups. 

The attrition that Study 1 suffered can be attributed to a couple of factors. First, the 

anonymous identification key failed to uniquely identify all respondents. Several keys ended 

up being identical, even after sorting by gender and school. Second, the initial pool of 

students was too large to control. With the initial participation rate below 15 % there was a 

good chance that the remaining 85 % would join in at the other data collections and create 

noise, as well as the initial 15 % dropping out. Third, some of the high school students 

probably did not answer sincerely or in a focused environment. This too was a consequence of 

the chain between me and the participants. There was no direct way of reminding and 

checking in on the respondents, making it even harder to get the same people to answer 

honestly and at different points in time. As a fourth note, a surprisingly low number of 

students were licensed to drive. The literature suggests roughly two-fifths, while my sample 

only had one-fifth.  

To gauge the effect of the intervention, I would need to be sure that the same 

respondents were surveyed at all time points. My design greatly relied on identification to 

achieve this. As noted, this key did not produce the wanted results. The identifier I designed 

failed to uniquely identify all participants, even when accounting for other variables measured 

at all data collections. An easier instruction or using emails as identifiers probably would 

remedy this issue. Moreover, a cross-over design where I could give all participants both 

control and intervention at different times might be preferable altogether. This could further 

test the question behavior effect as well, and see long term effects of forming implementation 

intentions.  
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Appendix B. Participant flow and design in Study 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Participants sampled by Trygg Trafikk (n≈8500) 

 Did not reply at baseline (n=7400) 

o Schools did not distribute (n≈1015) 
o Other reasons (n=6385) 

Identified at all time points (give reasons) (n=1) 

 Lack of unique identification/drop out (n=3) 

Allocated to intervention (n=93) 

 Received allocated intervention at T1 (n=4) 

 Lack of unique identification (n=89) 

 Active control at follow-up (n=1) 

 Passive control at follow-up (n=8)  

Allocated to active and passive control groups (n=115) 

 Received active control group treatment at T1 (n=4) 

 Received passive control group treatment (n=36) 

 Lack of unique identification at active treatment (n=75

Follow-Up 

(T2) 

Analysed using regression and correlation (n=115) 

Respondents at T0 (n=1100) 

 Respondents at baseline eligible for intervention (n=208) 

 Did not have driver’s license (n=892) 

Analysis for 

individual 

difference effects 

(T0) 

Allocation 

Analysed using regression and correlation (n=91) 

 Missing at random (n=2) 
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Appendix C. Baseline questionnaire Study 1. 

 

 

 range:* 

Jeg har lest og samtykker  1 
 

 

Lag din anonyme identifiseringsnøkkel 
 

 

 

Information 
 

Dette er for at vi skal gjenkjenne svarene dine på de forskjellige undersøkelsene. 

Skriv inn din bursdagsdato (to tall), de to første bokstavene i din mors navn, og de to første bokstavene i 
din fars navn. 

For eksempel har Mari bursdag 17. Mai, moren heter Lise og faren heter Ola. 

Da blir hennes nøkkel 17liol 
 

 

 

Consent Informasjon om forskningsprosjektet 

Bakgrunn og formål 

Formålet med studien er å undersøke hvordan ungdom forholder seg til trafikkspørsmål. Man ønsker 
spesifikt å se på hvordan dette utvikler seg over tid. Prosjektet er en del av et mastergradsprosjekt, og vil 
gjennomføres i samarbeid med Transportøkonomisk Institutt og Trygg Trafikk.  

Hva innebærer deltakelse i studien? 

Deltakelse i studien innebærer å svare på digitale spørreundersøkelser på ulike tidspunkt.  Disse 
undersøkelsene vil ta mellom 5-15 minutter hver gang. Informasjon om kjønn og alder vil innhentes, 
samt spørsmål om tanker og atferd. 

Hva skjer med informasjonen om deg?  

Alle personopplysninger vil bli behandlet konfidensielt. Disse opplysningene vil kun være tilgjengelig for 
student og veileder, og lagres på en trygg datamaskin. 

Prosjektet skal etter planen avsluttes innen utgangen av mai 2017.  

Frivillig deltakelse 

Det er frivillig å delta i studien, og du kan når som helst trekke ditt samtykke uten å oppgi noen grunn. 

Dersom du trekker deg, vil alle opplysninger om deg bli anonymisert.  

 

Dersom du har spørsmål til studien, kontakt masterstudent Ole J. Johansson på olejoh92@gmail.com.  

Studien er meldt til Personvernombudet for forskning, NSD - Norsk senter for forskningsdata AS. 

Ved å gå videre bekrefter du at du har mottatt informasjon om studien og er villig til å delta 
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Special_ID Skriv inn din bursdagsdato (to tall, bruk ledende nuller hvis nødvendig), de to første bokstavene i 
din mors navn, og de to første bokstavene i din fars navn (bruk kun små-bokstaver). 

Din nøkkel blir grønn når du har fulgt formelen. 
 

 range:* 

Nøkkel Open 
 

Email 

Email Vennligst skriv inn din e-post for å være med i trekningen av billetter til Øyafestivalen. 
 

 range:* 

Skriv din e-post her! Open 
 

Demographic information 

School Hvilken skole går du på? 
 

 range:* 

Askim VGS  1

Borg VGS  2

Byåsen VGS  3

Eidsvoll VGS  4

Frøya VGS  5

Gauldal VGS  6

Greveskogen VGS  7

Hitra VGS  8

Jønsberg VGS  9

Kirkeparken VGS 
 

1
0

Meldal VGS 
 

1
1
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Special_ID Skriv inn din bursdagsdato (to tall, bruk ledende nuller hvis nødvendig), de to første bokstavene i 
din mors navn, og de to første bokstavene i din fars navn (bruk kun små-bokstaver). 

Din nøkkel blir grønn når du har fulgt formelen. 
 

Mære Landbrukssskole 
 

1
2

Oppdal VGS 
 

1
3

Ringsaker VGS 
 

1
4

Rissa VGS 
 

1
5

Rjukan VGS 
 

1
6

Ski VGS 
 

1
7

Skjetlein VGS 
 

1
8

Skogmo VGS 
 

1
9

Tertnes VGS 
 

2
0

Vest-telemark VGS 
 

2
1

Åfjord VGS 
 

2
2

 

 

Age Hvor gammel er du? 
 

 range:15:30 

 
 

1 
 

Class Hvilken klasse går du i? 
 

 range:* 

1. klasse  1 

2. klasse  2 
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Age Hvor gammel er du? 
 

3. klasse  3 

4. klasse/påbygg  4 
 

 

Gender Hva er ditt kjønn? 
 

 range:* 

Mann  1 

Kvinne  2 
 

 

City pop Hvor mange innbyggere har byen du bor i? 
 

 range:* 

Flere enn 10.000.  1 

Færre enn 10.000  2 

Vet ikke  3 
 

 

living_conditi
on 

Hvilket av følgende beskriver best området du bor i? 

 

 range:* 

By  1 

Tettsted  2 

Landlig/på landet  3 

Boligfelt  4 
 

 

IPIP_conscie
ntiousness 

Vennligst ta stilling til om følgende påstander beskriver deg som person. 

 

 range:* 
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IPIP_conscie
ntiousness 

Vennligst ta stilling til om følgende påstander beskriver deg som person. 

 

 Stemmer 
ikke 

Stemmer i 
liten grad 

Verken eller 
Stemmer i 
stor grad 

Stemmer 
helt 

 

 1 2 3 4 5  

Jeg gjør ærend med en gang 
 

   
 

 1 

Jeg glemmer ofte å legge ting 
tilbake på plass 

 


 


 

 
 


 

2 

Jeg liker orden 
 

   
 

 3 

Jeg har ofte rot rundt meg 
 

   
 

 4 
 

 

IPIP_neurotic
ism 

Vennligst ta stilling til om følgende påstander beskriver deg som person. 

 

 range:* 

 Stemmer 
ikke 

Stemmer i 
liten grad 

Verken eller 
Stemmer i 
stor grad 

Stemmer 
helt 

 

 1 2 3 4 5  

Jeg har ofte humørsvingninger 
 

   
 

 1 

Jeg er for det meste avslappet 
 

   
 

 2 

Jeg blir fort lei meg 
 

   
 

 3 

Jeg føler meg sjelden nedfor 
 

   
 

 4 
 

 

IPIP_extraver
sion 

Vennligst ta stilling til om følgende påstander beskriver deg som person. 

 

 range:* 

 Stemmer 
ikke 

Stemmer i 
liten grad 

Verken eller 
Stemmer i 
stor grad 

Stemmer 
helt 

 

 1 2 3 4 5  

Jeg er festens midtpunkt 
 

   
 

 1 
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IPIP_extraver
sion 

Vennligst ta stilling til om følgende påstander beskriver deg som person. 

 

Jeg snakker ikke så mye  
 

   
 

 2 

Jeg snakker med mange ulike 
mennesker på fest 

 


 


 

 
 


 

3 

Jeg holder meg i bakgrunnen 
 

   
 

 4 
 

Control variables 

Traffic 
Education 

Hvilken trafikkopplæring har du fullført?  

(Du kan krysse av for flere) 
 

 range:* 

Førerkort for personbil  1 

Førerkort for moped  2 

Trafikalt grunnkurs  3 

 exclusive:yes 

Ingen 


 

4 

Annen  5 
 

 

How long 
licensed 

Hvor lenge har du hatt førerkort for personbil? 

Tall angir måneder. 
 

 filter:\opplaeringsnivaa.a=1 

 range:* 

0-6  1 

7-12  2 

13-18  3 

19-25  4 

25+  5 
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often_car Hvor ofte har du kjørt bil de siste to ukene? 
 

 filter:\opplaeringsnivaa.a=1 

 range:* 

Aldri  1 

1-2 ganger  2 

3-5 ganger  3 

6-10 ganger  4 

10-15 ganger  5 

Mer enn 16 ganger  6 
 

 

far_car Hvor langt har du kjørt bil de siste to ukene? 
 

 filter:\opplaeringsnivaa.a=1 

 range:* 

0-10 km  1 

11-20 km  2 

21-40 km  3 

41-70 km  4 

71-100 km  5 

100+ km  6 
 

tilgang_bil Hvordan har du tilgang på bil i det daglige? 
 

 filter:\opplaeringsnivaa.a=1 

 range:* 

Gjennom en venn  1 

Gjennom foreldre  2 
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far_car Hvor langt har du kjørt bil de siste to ukene? 
 

Gjennom annen familie  3 

Eier egen bil  4 

Annen  5 
 

trafikant_ofte
st 

Hva slags trafikant er du oftest? 

 

 range:* 

Gående  1 

Syklist  2 

Kollektivreisende  3 

Sjåfør av personbil  4 

Mopedist  5 

Passasjer  6 
 

pbc_driving Hvor mye kontroll føler du at du har når du kjører bil? 
 

 filter:\opplaeringsnivaa.a=1 

 range:* 

Ingen kontroll  1 

Litt kontroll  2 

Verken lite eller god kontroll  3 

Veldig god kontroll  4 

Fullstendig kontroll  5 
 

 

pbc_driving1 For meg er det å kjøre bil 
 

 filter:\opplaeringsnivaa.a=1 

 range:* 
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pbc_driving1 For meg er det å kjøre bil 
 

Veldig vanskelig  1 

Vanskelig  2 

Verken eller  3 

Enkelt  4 

Veldig enkelt  5 
 

ID:TPB 

 

Attitude 1 Se for deg at du kjører bil, og blir distrahert. Hvordan ville du opplevd det? 
 

 range:* 

Veldig uproblematisk  1 

Uproblematisk  2 

Verken eller  3 

Problematisk  4 

Veldig problematisk  5 
 

 

Attitude 2 Se for deg at du kjører bil, og blir distrahert. Hvordan ville du opplevd det? 
 

 range:* 

Veldig negativt  1 

Negativt  2 

Verken eller  3 

Positivt  4 

Veldig positivt  5 
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Attitude 3 Se for deg at du kjører bil, og blir distrahert. Hvordan ville du opplevd det? 
 

 range:* 

Veldig uansvarlig  1 

Uansvarlig  2 

Verken eller  3 

Ansvarlig  4 

Veldig Ansvarlig  5 
 

 

Attitude 4 Se for deg at du kjører bil, og lar deg distrahere. Hvordan ville du opplevd det? 
 

 range:* 

Veldig farlig  1 

Farlig  2 

Verken eller  3 

Trygt  4 

Veldig trygt  5 
 

 

Attitude 5 Se for deg at du kjører bil, og blir distrahert. Hvordan ville du opplevd det? 
 

 range:* 

Veldig dumt  1 

Dumt  2 

Verken eller  3 

Lurt  4 

Veldig lurt  5 
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Social norms Se for deg at du kjører bil, og ta stilling til følgende påstander. 
 

 range:* 

 Helt uenig Uenig Verken eller Enig Veldig enig  

 1 2 3 4 5  

Jeg tror venner og familie syns at 
jeg burde la vær å bli distrahert. 

 


 


 

 
 


 

1 

Jeg tror venner og familie ville 
mislike at jeg lot meg distrahere. 

 


 


 

 
 


 

2 
 

 

Information 
 

Forestill deg at du kjører bil de neste to ukene når du svarer på de følgende spørsmålene. 

(Uavhengig av om du har lappen eller ikke.) 
 

 

 

PBC 1 For meg vil det å unngå å bli distrahert være 
 

 range:* 

Veldig vanskelig  1 

Vanskelig  2 

Verken eller  3 

Enkelt  4 

Veldig enkelt  5 
 

 

PBC 2 Hvor sannsynlig er det at du kan komme til å bli distrahert mens du kjører bil?  
 

 range:* 

Veldig usannsynlig  1 

Usannsynlig  2 

Verken eller  3 

Sannsynlig  4 
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PBC 2 Hvor sannsynlig er det at du kan komme til å bli distrahert mens du kjører bil?  
 

Veldig sannsynlig  5 
 

 

PBC 3 Hvor mye vil faktorer du ikke kan kontrollere påvirke om du blir distrahert (f.eks.: telefonen ringer, feil 
med gps, forstyrrende passasjerer)? 

 

 range:* 

I veldig liten grad  1 

I liten grad  2 

Verken eller  3 

I stor grad  4 

I veldig stor grad  5 
 

 

PBC 4 Hvor mye kontroll føler du at du har over din konsentrasjon når du kjører bil? 
 

 range:* 

Ingen kontroll  1 

Litt kontroll  2 

Verken eller  3 

Noe kontroll  4 

Fullstendig kontroll  5 
 

 

PBC 5 Jeg tror jeg har evnen til å ikke bli distrahert den kommende måneden 
 

 range:* 

Veldig uenig  1 

Uenig  2 

Verken eller  3 
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PBC 5 Jeg tror jeg har evnen til å ikke bli distrahert den kommende måneden 
 

Enig  4 

Veldig enig  5 
 

 

PBC 6 Jeg bestemmer om jeg blir distrahert eller ikke 
 

 range:* 

Veldig uenig  1 

Uenig  2 

Verken eller  3 

Enig  4 

Veldig enig  5 
 

 

PBC 7 I hvilken grad er du i stand til å være en svært oppmerksom sjåfør? 
 

 range:* 

I veldig liten  1 

I liten grad  2 

Verken eller  3 

I stor grad  4 

I veldig stor grad  5 
 

 

ID: Distractive behavior 

filter:\opplaeringsnivaa.a=1 

Information 
 

I det følgende er vi interessert i din oppfatning av de to siste ukene. Tenk på de gangene du selv har kjørt 
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en bil. 
 

 

 

Secondary 
tasks 

Hvor ofte har du som sjåfør blitt distrahert av følgende de siste to ukene? 

 

 range:* 

 
Aldri 

Veldig 
sjelden 

Sjelden 
Noen 
ganger 

Ofte Veldig ofte
 

 1 2 3 4 5 6  

Styre radio/bytte 
musikk  

 


 


 


 

 
 


 

1 

Betjening av 
navigasjonsutstyr  

 


 


 


 

 
 


 

2 

Justering av 
utstyr i bilen 
(bilsete, speil, 
etc.) 

 
 


 


 


 

 
 


 

3 

Spising eller 
drikking  

 


 


 


 

 
 


 

4 

Blikkontakt med 
passasjer du 
prater med 

 
 


 


 


 

 
 


 

5 

At du strakk deg 
etter gjenstand i 
bilen 

 
 


 


 


 

 
 


 

6 

 

 

Mobile phone Hvor ofte har du som sjåfør blitt distrahert av følgende de siste to ukene? 
 

 range:* 

 
Aldri 

Veldig 
sjelden 

Sjelden 
Noen 
ganger 

Ofte Veldig ofte
 

 1 2 3 4 5 6  

Ta imot 
innkommende 
telefonsamtale 

 
 


 


 


 

 
 


 

1 

Ringe ut med 
mobilen  

 


 


 


 

 
 


 

2 

Skrive melding  
 


 

    3 
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Mobile phone Hvor ofte har du som sjåfør blitt distrahert av følgende de siste to ukene? 
 

på mobilen 

Lese melding på 
mobilen  

 


 


 


 

 
 


 

4 

Annen bruk av 
mobiltelefon  

 


 


 


 

 
 


 

5 
 

ID:Distractions information 

filter:\opplaeringsnivaa.a=1 

 

Information 
 

I det følgende er vi interessert i dine tanker om distraksjoner 
 

 

 

define_ancho
r 

Du svarte at du ble distrahert 

[their anchor] 

Omtrent hvor mange ganger tilsvarer det i løpet av de to siste ukene? 
 

 
filter:(\Mobilbruk.a.1=2|(\Mobilbruk.a.2=2|(\Mobilbruk.a.3=2|(\Mobilbruk.a.4=2|(\Mobilbruk.a.5=2|(\Va
nlige_Belast_sekundoppg.a.1=2|(\Vanlige_Belast_sekundoppg.a.2=2|(\Vanlige_Belast_sekundoppg.
a.3=2|(\Vanlige_Belast_sekundoppg.a.4=2|(\Vanlige_Belast_sekundoppg.a.5=2|(\Vanlige_Belast_se
kundoppg.a.6=2))))))))))) 

 range:* 

0  1 

1-2  2 

3-8  3 

9-15  4 

15+  5 
 

Rank Ranger distraksjonene etter hvilke du syns er mest forstyrrende som sjåfør ved å klikke på de (1 = mest 
distraherende, 11 er minst distraherende). 

 

 range:* 

Styre radio/bytte musikk 
 

1 
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Information 
 

Betjening av navigasjonsutstyr 
 

2 

Justering av utstyr i bilen (bilsete, speil, etc.) 
 

3 

Spising eller drikking 
 

4 

Blikkontakt med passasjer du prater med 
 

5 

At du strakk deg etter gjenstand i bilen 
 

6 

Ta imot innkommende telefonsamtale 
 

7 

Ringe ut med mobilen 
 

8 

Skrive melding på mobilen 
 

9 

Lese melding på mobilen 
 

10

Annen bruk av mobiltelefon 
 

11
 

 

ID:At the end 

respondent_i
nput 

Her kan du skrive om du har noen generelle kommentarer til spørreundersøkelsen, noen ting som var 
vanskelige å forstå, eller forslag til forbedring. 

 

 Ope
n 
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Appendix D. Baseline questionnaire Study 2. 

 

Demographic variables 

 

Age Hvor gammel er du?
 

Range 18:99   
 

1 
 

 

Education Hva er din høyeste fullførte utdanning?
 

 range:* 

Ungdomsskole  1 

Videregående skole  2 

Treårig høyskole eller universitet  3 

Fire eller flere år ved høyskole eller universitet  4 
 

 

Gender Hva er ditt kjønn? 
 

 range:* 

Mann  1 

Kvinne  2 
 

IPIP_Extraversio
n 

Vennligst ta stilling til om følgende påstander beskriver deg som person ved å dra 
markøren nedenfor. 

 

 range:* 

 Stemmer 
ikke 

     
Stemmer 

helt 
 

 1 2 3 4 5 6 7  

Jeg er festens 
midtpunkt 

 
 

 
 


 


 


 

 
 


 

1 

Jeg snakker ikke så 
mye  

 
 

 
 


 


 


 

 
 


 

2 

Jeg snakker med 
mange ulike 
mennesker på fest 

 
 

 
 


 


 


 

 
 


 

3 

Jeg holder meg i 
bakgrunnen 

 
 

 
 


 


 


 

 
 


 

4 
 

 

IPIP_Neuroticis
m 

Vennligst ta stilling til om følgende påstander beskriver deg som person.

 

 range:* 

 Stemmer 
ikke 

     
Stemmer 

helt 
 

 1 2 3 4 5 6 7  
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IPIP_Neuroticis
m 

Vennligst ta stilling til om følgende påstander beskriver deg som person.

 

Jeg har ofte 
humørsvingninger 

 
 

 
 


 


 


 

 
 


 

1 

Jeg er for det meste 
avslappet 

 
 

 
 


 


 


 

 
 


 

2 

Jeg blir fort lei meg  
 

 
 

    
 

 3 

Jeg føler meg sjelden 
nedfor 

 
 

 
 


 


 


 

 
 


 

4 
 

 

IPIP_Conscienti
ousness 

Vennligst ta stilling til om følgende påstander beskriver deg som person.

 

 range:* 

 Stemmer 
ikke 

     
Stemmer 

helt 
 

 1 2 3 4 5 6 7  

Jeg gjør ærend med 
en gang 

 
 

 
 


 


 


 

 
 


 

1 

Jeg glemmer ofte å 
legge ting tilbake på 
plass 

 
 

 
 


 


 


 

 
 


 

2 

Jeg liker orden  
 

 
 

    
 

 3 

Jeg har ofte rot rundt 
meg 

 
 

 
 


 


 


 

 
 


 

4 
 

 

License Har du førerkort for personbil?
 

 range:* 

Ja  1 

Nei  2 
 

 

Time licensed I hvor mange år har du hatt førerkort for personbil?
 

 filter:\ Licensed.a=1 

1-2  1 

3-5  2 

6-15  3 

16-30  4 

31 +  5 
 

 

Often driven Hvor mange ganger har du selv kjørt bil de siste to ukene? 
 

 filter:\Licensed.a=1 
 range:* 
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Often driven Hvor mange ganger har du selv kjørt bil de siste to ukene? 
 

Aldri  1 

1-5 ganger  2 

6-13 ganger  3 

14-20 ganger  4 

21-35 ganger  5 

Mer enn 36 ganger  6 
 

Far driven Hvor langt har du kjørt bil de siste to ukene?
 

 filter:\ Licensed.a=1&\ganger_bil.a=2;3;4;5;6 
 range:* 

0-10 km  1 

11-20 km  2 

21-40 km  3 

41-70 km  4 

71-100 km  5 

100+ km  6 
 

 

PBC driving 1 Hvor mye kontroll føler du at du har når du kjører bil? 
 

 filter:\opplaeringsnivaa.a=1 
 range:* 

Ingen kontroll  1 

Litt kontroll  2 

Verken eller  3 

God kontroll  4 

Full kontroll  5 
 

 

PBC driving 2 For meg er det å kjøre bil
 

 filter:\opplaeringsnivaa.a=1 
 range:* 

Veldig vanskelig  1 

Vanskelig  2 

Verken eller  3 

Enkelt  4 
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PBC driving 2 For meg er det å kjøre bil
 

Veldig enkelt  5 
 

Random number Randomnumber, autofilled
 

 afilla:sys_random c 
 

   
 

1 
 

Condition Her er hemmelig gruppeinndeling
 

 range:1 when \randomnr.a.1=0:332 2 when \randomnr.a.1=333:665 3 when \randomnr.a.1=666:999  

Kontroll  1 

Eksperiment teori  2 

Eksperiment prakt  3 
 

Intentions Når vi snakker om distraksjoner i denne undersøkelsen tenker vi på ting som tar din 
oppmerksomhet bort fra bilkjøringen i mer enn ca.  
2-3 sekunder 

 

 range:* 

 I veldig liten 
grad 

     
I veldig stor 

grad 
 

 1 2 3 4 5 6 7  

Er du som sjåfør 
interessert i å være 
minst mulig distrahert 
i trafikken?  

 
 

 
 


 


 


 

 
 


 

1 

Er du interessert i å 
være en tryggest 
mulig bilist? 

 
 

 
 


 


 


 

 
 


 

2 

Er du som sjåfør 
interessert i å være 
minst mulig distrahert 
av mobilbruk i 
trafikken?  

 
 

 
 


 


 


 

 
 


 

3 

 

 

Attitude Se for deg at du kjører bil, og blir distrahert. Vennligst ta stilling til i hvilken grad 
disse ordene beskriver hvordan du ville opplevd å bli distrahert. 

 

 range:* 

 I veldig liten 
grad 

     
I veldig stor 

grad 
 

 1 2 3 4 5 6 7  

Negativt  
 

 
 

    
 

 1 

Uansvarlig  
 

 
 

    
 

 2 

Dumt  
 

 
 

    
 

 3 

Uproblematisk  
 

 
 

    
 

 4 

Ufarlig  
 

 
 

    
 

 5 
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Social norms Se for deg at du kjører bil, og ta stilling til følgende påstander. 
 

 range:* 

 Helt uenig Uenig Verken eller Enig Veldig enig  

 1 2 3 4 5  

Jeg tror venner og familie synes at jeg 
burde unngå å bli distrahert. 


 


 


 

 
 


 

1 

Jeg tror venner og familie ville mislike at 
jeg lot meg distrahere. 


 


 


 

 
 


 

2 
 

 

PBC Forestill deg at du kjører bil de neste to ukene når du svarer på følgende spørsmål. 
 

I hvilken grad syns du følgende utsagn beskriver din opplevelse av å unngå 
distraksjoner: 

 

 range:* 

 I veldig liten 
grad 

     
I veldig stor 

grad 
 

 1 2 3 4 5 6 7  

Det er vanskelig å 
unngå distraksjoner 

 
 

 
 


 


 


 

 
 


 

1 

Det er sannsynlig at 
jeg blir distrahert 

 
 

 
 


 


 


 

 
 


 

2 

Faktorer utenfor min 
kontroll vil påvirke om 
jeg er distrahert 

 
 

 
 


 


 


 

 
 


 

3 

Jeg har full kontroll 
på egen 
oppmerksomhet 

 
 

 
 


 


 


 

 
 


 

4 

Jeg tror jeg har 
evnen til ikke å bli 
distrahert 

 
 

 
 


 


 


 

 
 


 

5 

Jeg bestemmer om 
jeg blir distrahert 

 
 

 
 


 


 


 

 
 


 

6 

Jeg er en svært 
oppmerksom sjåfør 

 
 

 
 


 


 


 

 
 


 

7 
 

ID:inputmid_experim 
filter:\cond.a=2;3 

 

Open comment Du er nå omtrent halvveis i undersøkelsen. Her kan du skrive om du har noen 
kommentarer så langt. 

 

 filter:\opplaeringsnivaa.a=1 

 Open 
 

ID: Distractive behavir 
filter:\opplaeringsnivaa.a=1&\ganger_bil.a=2;3;4;5;6 

 

Secondary tasks Hvor ofte har du som sjåfør blitt distrahert av følgende de siste to ukene?
 

 range:* 



84 

Secondary tasks Hvor ofte har du som sjåfør blitt distrahert av følgende de siste to ukene?
 

 
Aldri 

Veldig 
sjelden 

Sjelden Noen ganger Ofte Veldig ofte 
 

 1 2 3 4 5 6  

Styre radio/bytte 
musikk 

 
 


 


 


 

 
 


 

1 

Betjening av 
navigasjonsutstyr 

 
 


 


 


 

 
 


 

2 

Justering av utstyr i 
bilen (bilsete, speil, 
etc.) 

 
 


 


 


 

 
 


 

3 

Spising eller drikking  
 


 

    4 

Blikkontakt med 
passasjer du prater 
med 

 
 


 


 


 

 
 


 

5 

At du strakk deg etter 
gjenstand i bilen 

 
 


 


 


 

 
 


 

6 
 

 

Mobile phone 
use 

Hvor ofte har du som sjåfør blitt distrahert av følgende de siste to ukene?

 

 range:* 

 
Aldri 

Veldig 
sjelden 

Sjelden Noen ganger Ofte Veldig ofte 
 

 1 2 3 4 5 6  

Ta imot 
innkommende 
telefonsamtale 

 
 


 


 


 

 
 


 

1 

Ringe ut med 
mobilen 

 
 


 


 


 

 
 


 

2 

Skrive melding på 
mobilen 

 
 


 


 


 

 
 


 

3 

Lese melding på 
mobilen 

 
 


 


 


 

 
 


 

4 

Annen bruk av 
mobilen 

 
 


 


 


 

 
 


 

5 
 

ID:avslutningsvis 

 

input_end Her kan du skrive om du har noen kommentarer til den siste delen, eller ytterligere 
kommentarer til spørreundersøkelsen generelt.  

 

 filter:\opplaeringsnivaa.a=1 

 Open 
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Appendix E. Factor loadings and factorability for suggested factor structure 

at T0 in Study 1. 

Items Factor 1 

1 Operating the radio .70 

2 Handling navigational devices .67 

3 Handling equipment in the car .69 

4 Eating or drinking .77 

5 Prolonged eye-contact with passenger .77 

6 Reaching for an object in the car .82 

7 Answering incoming calls .84 

8 Making calls .88 

9 Writing a message .85 

10 Reading a message .86 

11 Other use .82 

 

 

Before the principal components exploratory factor analysis was run, the factorability 

of items was investigated. A correlation matrix suggested that all items at least showed a 

correlation coefficient of .3 as to warrant a factor analysis. Secondly, the Kaiser-Meyer-Olkin 

criterion of sampling adequacy was .901, which is above the recommended .6. Third, 

Bartlett’s test of sphericity was significant (X2(55) = 1829.1, p < .001). Finally, all 

communalities were above .3. Given these results, I concluded that the items shared enough 

variance and factor analysis was performed on all variables.  

The total variance explained for the suggested factor solution shows that the first 

factor explained 62.2 % of the variance. The second factor would have had an Eigenvalue of 

0.93, which falls below all criteria of inclusion, as discussed in the main text.  
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Appendix F. Participant flow in Study 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Identified at follow-up and subjected to analysis 

(n=249) 

 Dropped out  (n=129) 

 Had not driven past two weeks (n=2) 

Participants invited (n=1763) 

 Did not reply at baseline (n=1062) 

 Did not have driver’s license (n=45) 

 Had not driven past two weeks (n=83)

Identified at follow-up and subjected to analysis 

(n=165) 

 Dropped out  (n=69) 

 Had not driven past two weeks (n=3) 

Allocated to control group (n=237) 

Follow-Up (T1) 

Respondents at T0 eligible for intervention (n=617) 

Allocation

Allocated to intervention groups (n=380) 

 Received theoretical intervention (n=183) 

 Received empirical intervention (n=197) 
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Appendix G. Correlation matrix between key variables in Study 1. 

  1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Distractive 

behavior 
- 

            

2 Age  .01 -            

3 Gender a 
 -.14*  .01 -           

4 Inhabitants .03 -.07*  .00 -          

5 Often driven b  .25***  .04 -.05  .03 -         

6 Far driven b  .13  .06 -.11 -.03  .55*** -         

7 Attitude  .34***  .05 -.23***  .04  .03  .00 -       

8 Social norms -.27*** -.07*  .11*** -.02  .04  .10 -.33*** -      

9 PBC -.41***  .01 -.11** -.01  .02  .08 -.03  .16*** -     

10 PBC driving b -.10  .07 -.14  .08  .20**  .14  .11  .02  .41*** -    

11 Extraversion  .13  .08 -.06  .05 -.04 -.03  .06 -.00  .01  .03 -   

12 Neuroticism  .17* -.03 .14***  .00 -.05 -.05 -.04  .02 -.09** -.23** .17*** -  

13 Conscientiousness -.11  .00  .16*** -.03 -.02 -.05 -.06  .07* -.10  .10** .10** .17*** - 

14 Intention c  .52  .52  .16** † -.52  .26 -.74  .70 -.52 -.76  .09 .57 -.30  .90 

Note. a 0 = male, 1 = female. b n = 207. c n = 4. * p < .05. ** p < .01. *** p < .001. † n = 400 
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Appendix H. Factor loadings with varimax rotation and factorability for 

suggested factor structure at T0 in Study 2. 

Items Factor 1 Factor 2 

1 Operating the radio .32 .63 

2 Handling navigational devices .35 .53 

3 Handling equipment in the car  .78 

4 Eating or drinking  .71 

5 Prolonged eye-contact with passenger  .73 

6 Reaching for an object in the car .33 .68 

7 Answering incoming calls .70 .35 

8 Making calls .77 .30 

9 Writing a message .87  

10 Reading a message .86  

11 Other use .67 .32 

Note. Values below .30 are suppressed.  

 

The factor analysis for the second study was also checked for factorability. I ran the 

principal components exploratory factor analysis and investigated several markers of this. 

First, the correlation matrix showed that all items was correlated at least .30 with one other 

item. Second, the Kaiser-Meyer-Olkin criterion of sampling adequacy was .874, exceeding 

the recommended .6 and Bartlett’s test of sphericity was significant (X2(55) = 2175.1, p < 

.001). Third, all communalities were above .3. These tests all suggested suitability for factor 

analysis for all items in the scale.  

Investigating the total variance explained, I found that the two-factor solutions 

suggested explained 59.9 % of the variance in the scale, which is similar to the percentage 

from the first study that only found one factor. The third factor had an initial Eigenvalue of 

0.77, which suggested exclusion by all criteria discussed in the main text. While some items 

have factor loadings above .3 for both factors, the difference between the strength of the 

loadings is large enough to warrant inclusion to one factor and exclusion from the other.  
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 Appendix I. Correlation matrix between key variables in Study 2 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Distractive 

behavior - 

           

2 Age -.28 *** -           

3 Gender a -.10 * -.32*** -          

4 Education .01  .05 -.05 -         

5 Often driven .28 *** -.08 -.18*** -.03 -        

6 Far driven .11 * .12* -.32*** .03 .48*** -       

7 Attitude -.03  -.24*** .11* .10* -.08 -.10* -      

8 Social norms .05  -.25*** .11* .01 .06 .05 .43*** -     

9 PBC -.31 *** .18*** .03 -.06 -.05 -.05 -.21*** -.11* -    

10 PBC driving  .03 .06 -.18*** -.03 .14** .12* -.17** -.03 .31*** -   

11 Extraversion .07 .04 -.01 .06 .10* -.01 -.02 .04 .11* .06 -  

12 Neuroticism .10 * -.22*** .21*** -.14** -.03 -.18*** .10 .03 -.11* -.18*** -.14** - 

13 Conscientiousness -.10 * .12* .02 -.07 .03 -.01 -.10* -.12* .17** .13** .08 -.14** - 

14 Intention -.27 *** -.02 .20*** -.09 -.14** -.08 .19*** .21*** .15** -.04 -.07 .01 .05

Note. a 0 = male, 1 = female. * p < .05. ** p < .01. *** p < .001. 
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Appendix J. Simple slopes for specific planning effect.  

 
 

 
 

 


