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Abstract 

Purpose. Analyze qualitative and quantitative data to determine the relative effectiveness of 

theoretically-developed anti-speeding messages, as judged by relatively inexperienced and 

experienced drivers, both for themselves as a driver, and for drivers in general. 

Method. Eight focus groups and three individual interviews were conducted. Participants 

initially completed a questionnaire, ranking sets of three anti-speeding messages representing 

each of the six components of protection motivation theory (PMT). Participants were encouraged 

to write down the reasons for their rankings. During group and individual facilitation sessions, 

the rankings and reasons for them were discussed to identify salient reasons for participants’ 

judgments. The ranking data were analyzed quantitatively, with individual and group-based 

comments being analyzed thematically. 

Results. Quantitative analyses of message pairs revealed five third-person effects (TPEs). Three 

messages were perceived as more relevant to drivers in general than to the participant-as-driver 

while two were associated with reverse TPEs, which participants perceived as more relevant to 

themselves-as-driver than for drivers in general. For four PMT components (rewards, self-

efficacy, response efficacy, response costs), one or more messages received significantly higher 

rankings than one or more other messages representing the same component. Substantial 

variation was found within the individual and group discussion comments in respect of nearly all 

the messages, reflecting different driver perspectives and demographics. 

Discussion. A general preference for shorter messages was evident, leading to a revision of most 

of the messages comprising the stimuli for this study. On the basis of the focus group and 

interview responses, consideration was given as to which messages would be recommended for a 

pilot field study. 
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Highlights 

Of 18 messages, 3 were rated more effective for other drivers than for self-as-driver 

Of 18 messages, 2 were rated more effective for self-as-driver than for divers in general 

There was considerable variation between respondents’ views on message effectiveness… 

…but some messages were ranked consistently higher than others for effectiveness 
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1. Introduction 

Robust evaluation is required to test roadside message effectiveness (Algie, 2011), which 

should be theoretically based (Glendon & Walker, 2013; Lewis, Watson, & White, 2016; Parker, 

Manstead, Stradling, Reason, & Baxter, 1992; Stead, Tagg, MacKintosh, & Eadie, 2005; Tay & 

de Barros, 2008, 2010). Protection motivation theory (PMT) has demonstrated predictive validity 

for risky driving behaviors, particularly speeding (Cathcart & Glendon, 2016; Glendon & 

Walker, 2013; Lewis, Watson, & Tay, 2007; Tay, 2005). To augment studies adopting a 

primarily quantitative approach (Cathcart & Glendon, 2016; Glendon & Walker, 2013), this 

qualitative study aimed to identify whether messages representing PMT components could be 

effective in influencing drivers to drive within the speed limit. As well as confirming that drivers 

would be motivated by different message types, consistent with Lewis et al. (2007) some 

messages were expected to be influenced by third-person (self vs. other) effects. 

1.1. Protection motivation theory (PMT) 

PMT predicts that people’s intentions to engage in certain behaviors are influenced by their 

cognitions about both the maladaptive responses (e.g., speeding) and alternative adaptive 

responses (e.g., driving within speed limits) (Floyd, Prentice-Dunn, & Rogers, 2000). PMT 

explains motivation to adopt either adaptive or maladaptive behaviors in response to threats. In 

PMT, primary threat appraisal (TA) comprises perceived: a) threat severity, b) vulnerability to 

the threat, and c) rewards associated with a maladaptive response. Secondary coping appraisal 

(CA) components are perceived: a) self-efficacy to adopt the adaptive behavior, b) response 

efficacy in controlling/minimizing the threat, and c) cost of the adaptive response, all of which 

tend to decrease the likelihood of adopting that response. The likelihood of an adaptive 

behavioral response is greater when the person perceives strong response efficacy and self-
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efficacy as well as associating few costs with performing the behavior. Performing maladaptive 

behaviors is more likely when the person holds positive beliefs about the rewards associated with 

the behavior, and perceives low vulnerability and severity outcomes for engaging in the behavior 

(Floyd et al., 2000; Grunfeld, 2004; Maddux & Rodgers, 1983). 

Combined, these two appraisal processes form protection motivation, the key mediator 

between appraisal and behavior (Milne, Sheeran, & Orbell, 2000; Prentice-Dunn, McMath, & 

Cramer, 2009). Protection motivation comprises an intention to perform a behavior (e.g., drive 

within a speed limit), being a function of a belief that: a) the threat is severe, b) the individual is 

personally vulnerable to the threat, c) the adaptive behavior will effectively avert the threat, d) 

the individual is competent to complete the adaptive response, e) rewards associated with the 

maladaptive behavior are small, and f) costs associated with making the adaptive response are 

small (Cismaru, 2006). According to PMT, campaign effectiveness will be maximized when a 

message influences an individual in one or more of these ways. 

1.2. Cognitive approaches to driver speeding 

Driving researchers have used a great number of theoretical models (Glendon, 2011). Driver 

speeding, defined most simply as exceeding a signed speed limit, is complex, reflecting various 

motivations, including a driver: 1) not perceiving a speed instruction (e.g., being distracted), 2) 

deliberately not adhering to it (Recarte & Nunes, 2002), or 3) being unaware that they are 

exceeding the limit (Lewis-Evans, de Waard, & Brookhuis, 2011). While acknowledging that 

PMT cannot provide a basis for addressing all possible driver speeding behaviors, it might be 

instructive to consider the possible impact of a driver viewing roadside anti-speeding messages 

within the context of some other driver behaviour theories. Various theories have been forwarded 

as a basis for driver speeding, including attentional speed control (e.g., Recarte & Nunes, 2002), 
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cognitive load (e.g., Lewis-Evans et al., 2011), and cognitive control (e.g., Engström, Markkula, 

Victor, & Merat, 2017). 

Attentional speed control theory (Recarte & Nunes, 2002) proposes that, in the absence of 

specific speed restrictions, drivers seek to minimize attentional effort by selecting an optimum 

preferred speed for the (traffic, weather, etc.) conditions. However, imposition of speed 

restrictions requires additional cognitive resources (e.g., monitoring speedometer, accelerator 

pedal adjustment) to maintain speed control. Although this approach has been operationalized for 

experimental study, the near-ubiquity of posted speed limits means that public road driving, at 

least in most OECD countries1, offers virtually no legal basis for completely unrestricted 

speeding. This implies that some attentional control is always involved in maintaining a speed 

that is within a signed limit, as well as to address other features of safe driving (e.g., maintaining 

adequate headway from a lead vehicle). While attention to speed control might be attenuated by 

vehicle features such as adaptive cruise control, these involve driver vigilance for other aspects 

of the traffic and roadway environment, thereby requiring continued deployment of attentional 

control. Although increased attentional resources could be devoted to speed control when a 

driver sees a speed restriction sign in a highway setting (Recarte & Nunes, 2002), this might only 

occur if such a perception makes a noticeable difference to the driver’s optimal choice of speed 

under those traffic conditions. In summary, evidence from attentional speed control theory is 

currently insufficient to suggest that roadside signage displaying brief speed awareness messages 

might significantly increase attentional resources required for speed control. 

                                                           
1 There are a few exceptions. For example, in Germany 40% of autobahns have no speed limit, while for 
cars and motorcycles, beyond city limts there is no national speed limit on highways with central 
reservations and two lanes in each direction. 
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While the theory of planned behavior, including various enhancements, has been extensively 

adopted as a basis for considering driver motivations (Glendon, 2011), in many instances 

theories seeking to explain various aspects of driving (e.g., speeding) have been developed 

separately from social–cognitive approaches to motivation (e.g., PMT, health belief model, 

health action process approach, extended parallel process model). However, driver cognitions 

have been key to many motivational theories specific to driving. Within a cognitive load 

framework, Lewis-Evans et al. (2011) contrasted monitoring versus threshold type motivational 

theories of driving, favoring the latter based on findings from their driving simulator studies. 

These authors noted that different countermeasures would be required to target drivers exceeding 

speed limits unintentionally, from those seeking to address intentional speeding. However, 

although an implicit assumption in the current study was that at least some speeding is 

intentional, anti-speeding message dissemination via roadside signage when a driver may be 

speeding, could also address instances of unintentional speeding by providing a reminder about 

speed at a relevant time (Phillips, Ulleberg, & Vaa, 2011), thereby addressing both message 

content and display context. 

Based on guided activation theory, the cognitive control hypothesis (Engström et al., 2017) 

maintains that cognitive load impairs driving sub-tasks that require cognitive control (e.g., 

wayfinding), leaving automatic performance (e.g., lane control) unaffected. Cognitive load refers 

to the cognitive resources demanded of the driver by competing activities, and might either 

improve performance (e.g., by increasing attentional load to the optimum), degrade performance 

(e.g., by interfering with one or more critical driving tasks), or leave driving performance 

essentially unchanged (e.g., by being readily accommodated with critical driving tasks). In an 

extensive review, Engström et al. (2017) found that cognitive load effects on driving were highly 
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selective and task dependent, including that cognitive load might be a factor underlying 

unintentional speeding. Their definition of driver distraction excluded activities critical for safe 

driving, which might include reading driving-related roadside signage. Cognitive load could 

therefore be relevant to roadside signage in terms of the amount of information to be perceived 

and acted upon within the context of the driver’s existing workload, including routine scanning 

of the road environment, and whether this comprised either an automated activity, which would 

remain unaffected, or an activity requiring cognitive control. 

Unlike cognitive load conditions typically employed in experimental (e.g., driving simulator) 

experiments, as a standard feature of the natural driving environment, the impact of any 

particular example of roadside signage in terms of its effect on a driver’s cognitive (e.g., 

attentional) load is unknown. However, if it could be shown to increase a driver’s cognitive load, 

then the trade-off would be the expected benefit that it could serve as a motivational trigger and 

thereby reduce speeding behavior, which could justify its application.  

In many theoretical expositions of driver behavior (e.g., speeding), “risk” is either not 

defined, or implicitly represents only “crash likelihood”. However, as reflected in PMT and some 

other social–cognitive motivation theories, “risk” is interpreted multi-dimensionally within the 

broader concept of threat, in this case addressing potential benefits or rewards of speeding, as 

well as possible dis-benefits or costs. As all those proposed theories may have some merit, a 

“grand theory” of driver behavior may remain elusive. However, drivers are motivated by many 

different things, both between drivers and for the same driver across different situations. Beyond 

the laboratory, anti-speeding campaigns would ideally reflect this complexity. The PMT 

framework describes motivational factors targeting how individuals (and groups) might consider 

the extent to which, inter alia, they are vulnerable to a particular threat, and how severe its 
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consequences could be. For different threats, PMT provides guidance as to how a message can 

be expressed in terms of addressing a particular target motivation (either one of six, or a 

combination of these), acknowledging that individuals respond differentially to different threats 

(Lewis et al., 2007, 2008). 

In summary, the literature on cognitive aspects of driving (attention, control, load) might 

suggest that, providing it is not overly complex in terms of word length and comprehension, 

roadside signage would not add significantly to a driver’s cognitive load, nor be a source of 

driver distraction. Situational benefits of roadside advertising include messages being delivered 

at a time when the target behavior (speeding) is potentially being engaged in (Phillips et al., 

2011), which is a long-standing principle of human factors/ergonomic design in safety 

campaigns (e.g., Hale & Glendon, 1987). Schramm et al. (2012) observed different driver 

responses to standard roadside anti-speeding messages at different locations. 

Some aspects of driver behavior can potentially change from moment-to-moment (e.g., speed 

choice, time/distance to a lead vehicle), and can theoretically be influenced by in situ behavioral 

reminders (e.g., roadside messages). The approach adopted in the current study was to use 

messages that seek to influence a particular aspect of driver behavior immediately (i.e., 

speeding). Other behaviors cannot be changed while actually driving (e.g., drink-driving, fatigue) 

due to a prior “decision” to drive in a certain physiological condition. Maladaptive driver 

behaviors that involve some form of prior intent (e.g., to drive after drinking) might be more 

appropriately addressed by social–cognitive models hypothesizing more distal motivational 

influences (e.g., theory of planned behavior, health belief model). Although a number of 

alternatives are available for message dissemination (e.g., print, billboards, TV, radio, social 

media, recreational venues), implicit in the current approach is that to influence momentarily 
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variable driver behaviors, such as speeding (even if this is “unintentional”), impact may be 

optimized when messages are delivered when the behavior is actually occurring. Hence the use 

of roadside VMS as the message delivery medium. 

1.3. Third-person effects 

The third-person effect (TPE) maintains that individuals consider others as well as 

themselves when assessing message relevance or, more specifically, the perceived influence on 

self versus others, of persuasive stimuli (Davison, 1983). A classic TPE results when an 

individual perceives a message as being more relevant to others than to themselves, meaning that 

they will be less likely to adopt the recommended behavior in such instances (Lewis et al., 2007; 

Mutz, 1989). While threat-based messages may combine positive and negative content (Lewis et 

al., 2007), frequent use of “shock tactics” in road safety messages may be perceived negatively, 

resulting in maladaptive behaviors and third-person effects (Tay & Watson, 2002). For threat-

based road safety advertising Lewis et al. (2007) found that third-person effects were the second 

most important predictor of speeding intentions, such that as third-person effects reversed, the 

more desirable did future driving intentions become. The third-person effect concerns the extent 

to which a message is perceived as influencing: 1) oneself, and 2) others, with a focus on its 

perceived effectiveness. Evidence supports the existence of the TPE, and that it has real 

implications for subsequent behavior. For example, TPE perceptions have been found to 

significantly correlate with future reported intentions (i.e., message acceptance) in the context of 

responses to anti-speeding and anti-drink driving messages (Lewis et al., 2007, 2008). 

A reverse TPE can occur when an individual considers a message as more likely to influence 

themselves relative to others, making them more likely to adopt the recommendations (Duck et 

al., 1995). Road safety campaign messages may be influenced by both classic and reverse TPEs 
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(Lewis et al., 2007, 2008). Classic and reverse third-person effects, and their implications for 

message acceptance and behavior change, pose important questions when developing anti-

speeding messages. Findings have been mixed, particularly in respect of conditions fostering 

reverse third-person effects (Lewis et al., 2003). Thus, available evidence relating to TPEs and 

the persuasiveness of road safety public education messages highlights the importance of 

considering the effectiveness of such messages from the perspective of both perceived influence 

on self as well as on others. Identifying anti-speeding message content promoting classic and 

reverse third-person effects for drivers has the potential to develop interventions tending to 

produce reverse third-person effects and avoiding those more likely to promote classic third-

person effects. 

1.4. Focus groups in driving behavior research 

Focus group methodology is well known (e.g., Barbour, 2007; Kitzinger, 1994; Krueger & 

Casey, 2009; Morgan, 1993; Vaughn, Schumm, & Sinagub, 1996). The success of using focus 

groups to understand young drivers’ decision processes in respect of drink-driving (Basch, 

DeCicco, & Malfetti, 1989), lifestyle impacts on psychosocial functions of driving (Møller, 

2004), vehicle identification and driving safety campaigns (Lewis, Watson, White, & Elliott, 

2013; Redshaw, 2011), and risks from hazardous driving behaviors (Glendon, 2005, 2013), as 

well as qualitative accounts of driving incidents (Dorn & Brown, 2003), is well established. 

1.5. Study rationale 

The overall aim of using a mixed qualitative–quantitative methodology was to explore 

drivers’ reactions to theoretically generated anti-speeding messages that had been experimentally 

tested. Glendon and Walker (2013) established that, in all cases PMT- derived anti-speeding 
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messages out-performed comparable in-use ad hoc messages. A key rationale for the current 

study was to inform a field pilot study to test a small selection of the messages used in, or 

derived from, the focus group and interview responses. The current study is consistent with 

Morgan (1993, 1998), who advocated focus groups as part of a mixed qualitative–quantitative 

methodological approach. A further advantage of focus group and face-to-face interviewing 

methods is their relative low cost for the richness of data collected. In this case, moving directly 

to real-world application – for example, using roadside messages without prior testing could be 

expensive and wasteful of resources.  

Within the overall purpose of the study, bearing in mind that results would be used to identify 

a small number of messages to use in the pilot field study, the study’s three objectives were: 

1) Determine, via quantitative analyses, whether third-person (including reverse) effects could 

be identified for any of the 18 messages. 

2) Determine, via quantitative analyses, for each of the six PMT components, whether any of 

the three messages representing each PMT component would be judged as being significantly 

more effective than any of the others, either for self-as-driver, or for drivers in general. 

3) Identify, via qualitative analyses, both individually via the open-ended questionnaire 

responses, and through group discussion, participants’ reasons for preferring some messages 

more than others, and to identify possible differences between drivers’ motivations. 

2. Method 

2.1. Developing the anti-speeding messages 

To develop three anti-speeding messages based on each of the six PMT components, three 

pilot studies optimized message quality and construct validity. Pilot 1: six participants were 
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given definitions of the six PMT components (Cismaru, 2006), followed by ten speeding-related 

statements to represent each construct. Responses were on a 5-point scale from: 1 this statement 

is irrelevant to the construct to 5 this statement represents the construct extremely well, as to 

how well participants believed each statement represented its construct. Statements scoring 25 or 

less out of 30 were removed. 

Pilot 2: anti-speeding messages were developed from the retained statements, based on each 

PMT component. Because the prime objective was to develop effective anti-speeding messages, 

reward-based messages included both a reward component and a counter to that component. For 

example, in one message, the reward “Enjoy speeding?” was countered by the rejoinder “What 

about the fine?” The same definitions of each PMT component were provided to seven 

participants, followed by the statements as in pilot 1. Responses were on a 5-point scale from: 1 

this slogan is irrelevant to the construct to 5 this slogan represents the construct extremely well, 

as to how well participants thought that each message represented its PMT component. 

Participants provided feedback on the perceived effectiveness of each message in encouraging 

drivers not to speed as well as on message readability. Suggested improvements resulted in slight 

amendments to some messages. The lowest scoring messages representing each component were 

removed. 

Pilot 3: five domain experts in either adolescent behavior (e.g., risk taking), driving behavior, 

or health psychology, rated and refined the remaining messages. Construct definitions were as in 

pilots 1 and 2. Responses were on a 5-point scale from: 0 this slogan is irrelevant to the 

construct to 4 this slogan represents the construct extremely well. The experts also commented 

on how the messages could be improved. Messages remaining after assessment by all five 

experts (consistently scoring more than 1) were scored by summing all five experts’ scores. The 
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top three scoring messages representing each PMT component comprised the final 18 PMT-

based messages for the study. In the main study, participants (N = 83) rated the 18 PMT-derived 

messages against 18 comparable roadside messages that had been used in other jurisdictions. In 

all 18 comparisons, the PMT-derived messages were judged to be more effective. For full 

details, see Glendon and Walker (2013). 

While the experimental studies provided clear rankings for the various messages, they did not 

provide any indication as to why particular messages were more or less effective than others 

were. Thus, the main value added – and a key component – of the current study was that 

respondents would give reasons for whether or not they considered the messages to be effective, 

which could not be obtained from exclusively quantitative assessments of the messages’ relative 

perceived effectiveness. When responding to questions on effectiveness for drivers in general, 

based on their knowledge and assessments of other drivers, current study respondents would also 

be invited to infer reactions to the messages from other driver demographics. The current 

methodology would also encourage respondents to consider the messages in greater depth than 

could be achieved in an experimental paradigm, facilitating a finer-grained analysis of rankings. 

Thus, the current study would enable interpretation of respondents’ reactions to the messages 

that progressed beyond an explanation based exclusively on the theoretical basis for message 

development. 

2.2. Message presentation 

As they were to be developed for use in on-road settings using electronic variable message 

sign (VMS) presentation, the messages were modified to fit within the parameters permitted by a 

mobile VMS trailer. These parameters included the display of up to three lines of text, each with 

a maximum of nine characters (including spaces). The main challenge was to generate messages 
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that could be fitted within this framework, inter alia so that drivers would have sufficient time to 

read (and act upon) them, while retaining their theoretical basis. The revised 18 messages were 

submitted to representatives of collaborating agencies for comment on their content. Following 

these consultations, further minor changes were made to some of the messages to ensure that all 

were consistent with the aims, policies, and objectives of these agencies. The final versions of 

the messages used in this study are in Table 2. 

Instructions given to focus group and interview participants explained that in a naturalistic 

setting the messages would appear sequentially on the two screens as presented (although an 

approaching driver might see the screens in either order). However, a key purpose was to obtain 

comparison judgments on the entire messages within each set of three. The presentational format 

adopted allowed participants to compare the three messages representing each PMT component 

by switching their gaze across each set of three messages as frequently and as rapidly as they 

wished before making their judgment. Actually presenting the messages sequentially (e.g., on a 

common screen for all participants in a session to view simultaneously) would have required 

them to retain six separate screens in memory before making a judgment. This method might 

have over-burdened participants’ memory for previously seen messages within a set (and 

possibly confounded them with messages viewed from previous sets), with the potential for 

response bias through either (or both) primacy and recency effects. It would also have: 1) 

extended the overall time taken for making comparison judgments, and 2) not allowed 

participants to work at their own pace through the messages. The possibility that participants 

might have to make an imaginative leap of seeing the two screens sequentially in their mind’s 

eye seemed a reasonable trade-off. Testing external validity would be a matter for the field study 

to address in terms of behavioral outcome (i.e., drivers’ actual speeding). 
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To mimic as far as possible the way in which they would be presented in the pilot field study 

in VMS format, in the questionnaire the 18 messages were presented in 2-screen format using 

yellow–gold block capitals on a black background (see Figure 1). Although message presentation 

order was not randomized, participants could rank the six sets of messages in any order they 

wished (as would have been the case if the sets had been randomized). While order effects 

remain a possible study limitation, as this was not an experimental design, there was no 

indication that this might be important. The main issue was to ensure that all participants were 

exposed to all messages to identify which ones were preferred within each set. The facilitators 

ensured that discussion following each set of ranked messages was exhaustive, so that 

approximately equal amounts of qualitative data were obtained for each message set. 

Message presentation was in six sets of three, with each set representing one of the PMT 

components (i.e., TA: severity, vulnerability, counter-rewards; CA: self-efficacy, response 

efficacy, response cost). Participants were asked to imagine that the two screens would be 

presented sequentially, although no timings were intimated. Each set was accompanied by two 

questions: 1) “Please rank these three anti-speeding messages (A, B, and C) in terms of their 

effectiveness for you personally if you saw them on 2 successive roadside screens while 

driving”; 2) “Now, please rank these same three messages (A, B, and C) in terms of their 

effectiveness for drivers in general (could be either the same or a different ranking)”2. 

Participants were also asked this question about each message set: “Please write here any general 

comments that you have on these three messages”. At the end of the questionnaire, participants 

provided their gender, age, current licensure, and years of driving experience.  

                                                           
2 Emphases in original questions. 
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[Figure 1 near here] 

2.3. Participants 

Participants (N = 36, 24 females) were recruited through personal and social media contact. 

Their mean age was 25 years (range 18-47, SD = 6), and mean years driving experience was 8 

(range 1-30, SD = 6). Twenty-five held an Open License, five were Provisional 2 License 

holders, and six had a Provisional 1 License3. 

2.4. Procedure 

Ethical approval for the study was granted by the university human research ethics 

committees of the first author’s institution, and confirmed by administrative review by the 

second author’s institution. Eight focus groups were run, with between 2 and 5 participants. Five 

were jointly facilitated by the first and third authors, with three being facilitated by the fourth 

author. In addition, three individual interviews were conducted, with two being jointly facilitated 

by the first and third authors, and one being facilitated by the fourth author. On arrival at the 

venue, participants were given an Information Sheet to read and retain. This sheet explained the 

study’s purpose and emphasized the voluntary nature of participation. Participants, all of whom 

agreed to continue, then signed and returned a Consent Form. Light refreshments were available 

for participants throughout these sessions. 

TPE is a measure of perceived effectiveness – the extent to which one sees a message as 

having an influence on oneself and others. The survey assessed effectiveness as judged by 

individual participants, while subsequent discussions focused on perceived reasons for message 

effectiveness. Rather than impose the researchers’ definition of “effectiveness”, consistent with 

                                                           
3 For Queensland State licensing criteria, see: http://www.tmr.qld.gov.au/licensing.aspx 
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an ethnographic approach, we allowed participants to derive their own implicit meaning for this 

term, which as evidenced by their comments, they had no trouble in doing. 

Participants completed the questionnaire individually without conferring, which took 

approximately 10 minutes. After participants had individually ranked the six sets of messages, a 

facilitator read out this commentary to guide discussion: “Thank you for your continued 

participation in this study. We are now interested in finding out how you ranked each set of three 

messages, and why you ranked them in the way that you did, both in terms of effectiveness for 

yourself as a driver, and for drivers in general, and why there were any differences (if there were 

any) between these rankings. Obviously there are no right and wrong answers here, and we know 

that different messages can be effective for different types of driver. So that we don’t miss any 

important points, we would like to record this discussion, which you agreed to by signing the 

Consent Form”. This introduction was intended to convey the desirability of a free-form 

discussion. Indeed, the likely differential effectiveness of some of the messages was raised in 

some of the subsequent discussions. Facilitators used further probing to elicit material 

contributing to the themes described in the paper. 

Each set of three messages was then discussed in turn, and further comments were recorded. 

Participants returned their completed questionnaires at the end of the discussion, and were 

invited to ask any further questions about the study, before being thanked for their participation 

and given $10 in cash to defray travel expenses. Sessions typically concluded after an hour. Data 

were extracted from the recorded discussions, which were not transcribed verbatim, but 

transcribed in note form by the third and fourth authors under the headings imposed by the task 

structure. Thematic analysis was based on participants’ written responses to the open-ended 

questions, as well as recorded discussions from the interview and focus group sessions. 
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Combining focus groups with a small number of individual interviews provided 

methodological triangulation, often advocated for research into complex issues, in this case 

enriching our investigation. Focus group and interview data continued to be collected to the point 

at which very few substantively new participant comments were being recorded (i.e., theoretical 

saturation). This approach ensured an adequate sample size for the study, and that resources were 

not wasted in recruiting more participants than necessary. 

3. Data Analysis 

3.1. Rationale 

Of focus group data, Carey (1995) noted that analysis was the least well-developed aspect. 

Halkier (2010) identified four ways of analyzing focus group data. Carey (1995) suggested that 

one approach would be for focus group participants to write their answers to the questions prior 

to any group discussion4. While theory-driven approaches to data collection and analysis using 

focus groups are rare (Carrera-Fernández, Guàrdia-Olmos, & Peró-Cebollero, 2014), they have 

been used in focus group studies on road safety, including judgments of anti-speeding messages 

(Lewis et al., 2013, 2016). 

In the current study, task structure provided the basis for data analysis, and themes were 

extracted (Berg & Lune, 2011; Coffey & Atkinson, 1996; Glesne, 2010) from information 

provided by participants under the six PMT component headings. A meta-analysis of focus group 

use (Cyr, 2016) identified three levels of data generation: individual, group, and interaction (see 

also Twinn, 2000), with differing rationales for each. Typically, group and interaction levels are 

                                                           
4 Developed as standard practice in risky shift/group polarization studies from the 1960s (see e.g., Semin & 

Glendon, 1973), this approach has been developed as a targeted focus group methodology (Lewis et al., 2016). 
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conflated (Cyr, 2016; Kitzinger, 1994). In the current study, message ranking data collected at an 

individual level were retained for quantitative analysis. Seeking to maximize the value of the 

focus group methodology as an efficient gathering data methodology, individual written 

qualitative data were combined with verbalized group/interaction level data in a composite 

analytical framework, as recommended by Kidd and Parshall (2000), and Morgan (2010), in a 

format destined for further applications. As noted by Twinn (2000), the objective of focus group 

interactions is not to reach consensus, so comments both for and against the messages were 

recorded. Data collected from the three interviews were analyzed along with data from the eight 

focus group discussions, with material from the individual interviews being recorded as 

commentary from a single-individual session. 

3.2. Individual quantitative data 

Although participants’ rankings were ordinal level data, to facilitate meaningful comparisons 

to address the research questions about TPEs and perceived message effectiveness, they were 

treated as interval-level data. Respondents’ rankings were recoded so that the messages ranked 

“1” were allocated a score of 3, messages ranked “2” a score of 2, and those ranked “3”, a score 

of 1. Two types of comparisons were undertaken: 1) third-person effects, and 2) comparisons 

within each PMT-derived component – separately for self-as-driver and for drivers in general. 

3.3. Qualitative data 

As inspection of the individually written and verbalized comments within the group sessions 

revealed that very similar points were raised in both data collection formats, the responses were 

considered together in the thematic analyses. As the open-ended question after each set of 

message stimuli did not differentiate between participants’ rankings for self-as-driver and for 



21 
 

drivers in general (for some message sets these were quite similar), both types of volunteered 

comments were treated generically. 

Iterative coding of qualitative material from the group and individual discussions followed the 

themes derived from the 6-component PMT structure. For each message, the coders reviewed 

any themes that emerged and assigned each a code. For example, the code “penalty” might have 

been assigned to a participant comment referring to fines or demerit points. Discussion under a 

particular theme was then assigned a secondary code in terms of perceived strengths, limitations, 

and overall message effectiveness (e.g., for the “penalty” theme, a discussion point may have 

been assigned a secondary code of “effective deterrent” or “lacks impact”). This approach 

enabled trends, patterns, and commonalities to be identified from participants’ responses 

regarding perceived strengths, limitations, and overall effectiveness of the messages. 

4. Results 

4.1. Third-person effects 

For each of the 18 messages (see Figure 1), a t-test between the respective perceived 

effectiveness scores for self-as-driver, and for drivers in general was calculated. As from 18 t-

tests, one significant result would be expected to be generated at the 5% level by chance, to 

reduce the likelihood of Type I errors, a p value of .025 was assigned to interpret these results. 

As noted by Good and Hardin (2009, p. 33): “… significance level and power should be chosen 

so as to minimize the overall cost of any project, balancing the cost of sampling with the costs 

expected from Type I and Type II errors”. As a non-experimental study, the need to minimize 

Type I error likelihood was deemed not to be critical, so that, as for any quantitative analysis, an 

assigned p-value is arbitrary – depending for example on the type of error (I or II) desired by the 
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researcher most desired to be avoided5. On the selected criterion, five of the 18 pairs showed 

significant differences between judged effectiveness for self-as-driver and for drivers in general 

(results in Table 16). 

Third-person effects were found for three messages that were perceived to be more relevant 

for drivers in general than for the participant-as-driver: 

 SPEEDING? / IT CAN HURT YOU AND OTHERS (TA counter-rewards) 

 YOU CAN KEEP YOUR MATE SAFE / DRIVE WITHIN THE LIMIT (CA self-efficacy) 

 KEEP YOUR MATES SAFE / DRIVE WITHIN THE LIMIT (CA response efficacy) 

The first of these was the only threat appraisal (counter-rewards) message to generate a third-

person effect, such that it was generally perceived as more effective for drivers in general than 

for the participant-as-driver. The other two were coping appraisal messages (representing self-

efficacy and response efficacy components respectively). 

Two reverse third-person effects (greater effectiveness perceived for self-as-driver compared 

with drivers in general) were found for the messages: 

 YOU CAN PREVENT INJURY / DRIVE WITHIN THE LIMIT (CA self-efficacy) 

 KEEP THE ROADS SAFE / DRIVE WITHIN THE LIMIT (CA response efficacy) 

Given the characteristics of this limited sample, it might be supposed that “mate safety” was 

judged to be a more effective message type for other (perhaps male) drivers, while for this 

sample, coping efficacy was a dominant theme for both classic and reverse third-person effects. 

                                                           
5 Bonferroni corrections are designed to reduce the likelihood of Type I errors in experimental studies, and this study 

was not an experiment. If anything, in this study a case might be made for minimizing the likelihood of Type II 

errors, given that the results would lead to real-world outcomes (i.e., deriving messages to be used in a field study). 
6 Full analyses available from first author. 
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[Table 1 near here] 

4.2. Comparing judged effectiveness of the messages within each set 

To determine which, if any, of the three messages representing each of the six PMT 

components might be judged as better than one or more others, t-tests were computed for every 

possible message pairing within each set, separately for self-as-driver and for drivers in general. 

As 36 t-tests on the same data set would be expected to produce around two significant 

differences by chance at the 5% level (i.e., potential Type I error), the results presented in Table 

2 might be interpreted with this possibility in mind. However, if each of the six computed t-tests 

within each 3-message set is treated as an independent series of analyses, this issue does not 

arise7. In any event, it could be argued that for a non-experimental study whose prime aim is to 

identify an optimum set of messages for a field study, it is more important to avoid Type II 

errors. This is because even a “slightly significant” result might be important when the messages 

are trialed on a driving population (i.e., substantially larger N). Ultimately, as this study was not 

designed for rigorous statistical analyses, these results are indicative rather than definitive. 

[Table 2 near here] 

Results are discussed under the six message type subheadings (severity, vulnerability, 

counter-rewards, self-efficacy, response efficacy, response cost). After reviewing the quantitative 

analyses, the messages are considered in light of the major themes emerging from participants’ 

written comments, and from subsequent discussions. Illustrative verbatim quotes from both 

written and verbalized response formats are in italic text as thematically representative. 

                                                           
7 In respect of the within-set comparisons (Table 2) because as ipsatively derived scores, they are not independent 

within each set (although each set of analyses can be considered to be independent of the other five), the t-values 

obtained from these analyses can only be indicative and not definitive. 
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4.2.1. Threat appraisal: Severity messages 

The absence of any significant differences between the three perceived severity message 

ratings indicated that for this sample’s judgment of this TA component, these messages were 

judged as equally effective, both for self-as-driver and for drivers in general. Themes emerging 

from participants’ comments on these messages are described below. 

REDUCE YOUR SPEED / KEEP YOURSELF SAFE. Positive themes were that this message 

would be most effective for solo drivers/riders, and as a way of increasing individuals’ 

awareness of safety and the value of their own life (For those who are individualistic and 

attribute their road safety more to so personally [this message] would work like a charm)8. 

Reasons why this message might apply particularly to drivers in general were mainly suggestions 

that it would match people’s selfishness (People are selfish and think about themselves mainly; 

People are more likely to put themselves first). Themes indicating reasons why this message 

would not be very effective were that it was too generic or common, and provided little 

additional information (If I have made the decision to speed, I already know I’m putting myself in 

danger… it doesn’t add to what I already know). One suggestion was that the screen order could 

be reversed for greater impact9. 

REDUCE YOUR SPEED / KEEP YOUR PASSENGER SAFE. The main themes to emerge for 

this message’s effectiveness were that it would make drivers think about people’s safety beyond 

their own (Keeping others safe more likely to motivate change in behavior compared with the 

self), stressed greater responsibility (To keep other people safe, will generate more guilt and 

                                                           
8 All direct quotes illustrate one or more emergent themes. 
9 This suggestion could be considered for any of the screen pairings. Partly depending on message display and 

interval timing, as a driver approaches any 2-screen display, whichever screen is seen first will be subject to random 

effects. A conclusion would be that 2-screen message selection should allow for either screen to be viewed first by 

approaching drivers, and to make sense, whichever screen is read first. 
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more responsibility; [This message] puts extra pressure on myself to make sure I’m not speeding, 

in order to keep my passengers safe), and was not (passenger) age-dependent (Keeping the 

passenger safe can relate to any age including children and also connects the drivers to vehicles 

around them). It was noted that drivers had legal responsibility for their passengers’ safety. 

Reasons against this message’s effectiveness was that it was too generalized, impersonal, and 

insufficiently motivating (The indifferent term ‘passenger’ does not evoke an emotional 

response, hence it’s rated last, and The term ‘passenger’ makes me feel like an Uber driver, it’s 

too far away… not very personal at all). One suggestion was that the more personal term 

“family” might be substituted for the more generic “passenger”10. 

REDUCE YOUR SPEED / KEEP YOUR MATES SAFE. Themes indicating positive views of 

this message were that it was more personal (The terms ‘mate’ and ‘yourself’ feel personal, this 

allows readers to connect with the message; Keep your mates safe. They’re your friends and 

someone you care about. You’d want to make sure they’re safe), focused on others (‘Your mates’ 

is important as this focuses on people other than the driver), and would be particularly 

motivating for younger drivers (May resonate more with younger people). However, themes that 

were more disparaging of this message suggested that it was too exclusive in terms of “Aussie” 

culture (Dislike any Australian pandering – i.e., ‘mates’; Good only in Australian context), and 

had an implied gender bias (Mates is or sounds masculine). To obviate the cultural bias, 

suggestions included substituting “mates” with either “friends” or “family” (What about using 

‘friends’ instead of ‘mates’?)11. This was the most polarizing of these three messages. Responses 

to this message could serve to alert VMS message designers that different messages resonate 

                                                           
10 This suggestion was adopted when this message was among those recommended for the field study. 
11 This suggestion was also adopted when this message was among those recommended for the field study. 
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with different driver demographics, highlighting the challenge of finding messages that are both 

sufficiently generic, and also likely to be effective in terms of speeding behavior change across 

different driver demographics. 

4.2.2. Threat appraisal: Vulnerability messages 

The absence of any significant differences between the three perceived vulnerability message 

ratings indicated that for this sample’s judgment of this TA component, these messages were 

considered to be about equally effective, both for self-as-driver and for drivers in general. 

Themes emerging from participants’ comments on these messages are described below. 

NO ONE IS SAFE SPEEDING / SPEED CAMERAS ANYWHERE. Positive themes 

representing this message were that: it was generalized (It is more general and no one is immune 

because no one is safe), and that it might be most appropriate for motorway display (Better for 

the motorway such as the M1). Main negative themes about this message were that it was too 

generalized (Too generalizable – I probably wouldn’t internalise it and brush it off), 

insufficiently novel to attract driver attention, and contained too much information (A lot to 

process; would have to be a large sign to process whole message; Too many words and difficult 

to understand… a lot to process). It was also maintained that the first screen could appear 

intimidating and could have an effect counter to that intended (so-called “boomerang effect”). 

SPEED CAMERAS ANYWHERE / WHAT IF YOU ARE CAUGHT? Themes favoring this 

message were that: it was attention-grabbing (As I need to slow down, it got my attention), 

something to avoid (You don’t want to get caught), and a little scary (Because cameras will 

evoke fear of being fined). However, it was also pointed out that this could have a downside (It’s 

direct and scares people but this could also be a hazard). While this message was deemed to be 
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particularly effective for drivers who had recently incurred a speeding-related penalty (e.g., fine, 

demerit points), some might see it as irrelevant to themselves, even if it was relevant to drivers in 

general – i.e., a third-person effect (I will never choose [this message] because I [had] never 

been caught; It doesn’t really appeal to me, but it will for other drivers in general… some people 

won’t care about harm to others, but they will care about a fine for themselves). 

SPEEDING? / SPEED CAMERAS ANYWHERE. Themes indicating favorable views of this 

message were that: the single word plus question mark was an effective/motivating reminder 

(The question mark motivates me to check my speed), not overly threatening compared with the 

other two messages under the vulnerability heading (The question is somewhat of a reminder to 

check your speed while the others are more threatening), was generalizable to any driver (It is 

for everyone even if you didn’t get caught), and might be most effective in suburban areas. The 

comparative brevity (and safety) of this message was also approved of by some participants 

(Short and to the point seems better – more focus on the road if the message is short), although 

not necessarily without qualification (Because one word is effective, capturing, easy to read, less 

confronting, but, easy to ignore). The main theme against this message was that it was really 

only relevant for drivers who were already speeding (I will never choose [this message] because 

I don’t speed ever anyway). One participant suggested that: The first screen invites a silly 

answer, so people would be dismissive (the “silly answer” was unspecified). A general comment 

about these three messages was that the term “anywhere” describing speed camera locations was 

problematic, perhaps implying that they were sparsely located. Suggestions included replacing 

“anywhere” with “everywhere”, although aside from the fact that this word exceeds the 9-

character line display limit, it might equally well be deemed literally inaccurate. Bearing in mind 

that participants generally favored message brevity, a revised 2-screen display for this message 
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might simply be: SPEEDING? / SPEED CAMERAS!! – leaving individual drivers to complete the 

message in a way that was most relevant to themselves. 

4.2.3. Threat appraisal: Messages countering maladaptive behavior rewards (of speeding) 

The TA counter-rewards component revealed a clear “favorite” for both self-as-driver, and for 

drivers in general, which was the message reminding drivers of the (unspecified) penalty of 

speeding if caught. A possible strength of this message was that it could apply differentially to 

drivers, depending upon their particular circumstances as to the least desired outcome (e.g., fine, 

demerit points, loss of license – or any combination). Thus, message B (SPEEDING? / WHAT 

ABOUT THE PENALTY?) was ranked overall first for both self-as-driver (significantly more so 

than both messages A and C), and for drivers in general (significantly more so than message C, 

but not compared with message A). Message A (SPEEDING? / IT CAN HURT YOU AND 

OTHERS) was ranked third overall for self-as-driver, and significantly lower than message B (but 

not significantly different from message C) for effectiveness. Message C (SPEEDING? / WANT 

TO RISK YOUR LICENSE?) was ranked overall second for self-as-driver, and third for drivers in 

general – and in both instances as significantly less effective than message B. 

SPEEDING? / IT CAN HURT YOU AND OTHERS. Themes indicating support for this 

message again related to the single-word first screen (It is simple), strongly motivating (e.g., 

invoking fear, reminding drivers of their responsibility: It’s a scary message and reminds you 

about your responsibility as a driver), applicable to those not wishing to harm other people (I 

think about harm of others physically; It’s about hurting somebody else), and generalizable (You 

could hurt anyone on the road it has a wide appeal). A theme representing a more negative view 

of this message was its lack of impact (If it was ‘You and your family’ I feel that’s more 

persuasive, and would be taken more into consideration than ‘others’). 
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SPEEDING? / WHAT ABOUT THE PENALTY? Themes reflecting a positive view of this 

message were that it was generalizable, and could address different motivations (Penalty is a 

wider implication; Implies fine and demerit points), and the question could make a driver think 

(May cause the driver to think about their driving behavior). Themes opposed to this message 

were that it was too vague (Seems vague), and could be worded better (Not good and should go – 

maybe change to are you speeding? Or to speeding, risking your license). 

SPEEDING? / WANT TO RISK YOUR LICENSE? Themes representing views that this 

message was effective were that loss of license had an important impact on many/most drivers (I 

worry about losing my license; I can’t imagine getting around without a license!), and that it was 

specific – a feature that might operate either for or against this message (Don’t want to lose my 

license specificity of loss makes it more real; Discussing the financial repercussions may have no 

effect on some – e.g., if they are rich). The effect on some speeding drivers was also remarked on 

(Especially for compulsive speeding drivers – this message is close to home). A general 

comment on these three messages was: None are very effective, but when speeding people are 

probably more concerned about being fined because if they are speeding they will think they are 

in control, despite the risks. These messages might be simplified, again to allow individual 

drivers to complete them to be applicable to their own circumstances. For example: SPEEDING? / 

HURT FAMILY? SPEEDING? / PENALTIES APPLY!! SPEEDING? / LICENSE AT RISK? 

4.2.4. Coping appraisal: Self-efficacy messages 

While the CA self-efficacy component produced no significant differences between the 

messages for self-as-driver, for drivers in general, keeping mates safe was considered to be a 

more effective message than preventing injury. Thus, ranked third overall for drivers in general, 

message B (YOU CAN PREVENT INJURY / DRIVE WITHIN THE LIMIT) was perceived to be 



30 
 

significantly less effective than message C (YOU CAN KEEP YOUR MATE SAFE / DRIVE 

WITHIN THE LIMIT). This discrepant ranking, reflected in a reverse TPE, indicated that message 

B was perceived to be significantly more effective for self-as-driver than for drivers in general. 

For drivers in general, message C was ranked overall first, and as significantly more effective 

than message B. The discrepant rankings for self-as-driver and drivers in general, reflected in a 

classic TPE, indicated that message C was perceived to be significantly more relevant to drivers 

in general than for the participant-as-driver. 

YOU CAN STAY SAFE / DRIVE WITHIN THE LIMIT. Themes associated with a positive 

rating of this message were that it was straightforward (Is to the point), invoked a sense of 

confidence that the driver had the ability to drive safely (It’s more on a positive note… gives you 

confidence that you can be a safe driver; Gives you assurance that you can stay safe), as 

intended by encapsulating this PMT component into a message, this message was perceived as 

an encouragement for drivers to be a role model for other drivers to follow (If you do the right 

thing, other people will follow), and was also regarded as: Probably effective – for the selfish 

driver. A counter to the possible effectiveness of this message was that, ‘You’ alone isn’t that 

effective, however, being held accountable for someone else’s safety is more effective. 

YOU CAN PREVENT INJURY / DRIVE WITHIN THE LIMIT. Themes reflecting positive 

aspects of this message were that it highlighted an important road safety issue (Injury is 

important issue), was generalizable, and had a community focus ([this message] first as it is 

reflecting a sense of community, and a degree of control). Themes running counter to a positive 

view of this message were that it was too generalized, abstract, or wishy-washy (‘Injury’ is kind 

of an abstract concept, a broad one that many people may fail to grasp), that injuries were 

(relatively) rare occurrences (Might not be effective because chance of injury is rare), and the 
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message did not (necessarily) imply serious injury (For me, when I think of injury, it means not 

serious; Injury is when you play sports or something). However, highlighting the ambiguity of 

this term, a few respondents did associate this message with serious injury. 

YOU CAN KEEP YOUR MATE SAFE / DRIVE WITHIN THE LIMIT. Positive perspective 

themes on this message were that it reflected a responsibility for others (Places responsibility on 

the person for others’ welfare), while “mates” resonated for some participants (Keeping your 

mates safe is important), although perhaps only with a specific driver demographic (i.e., young 

Australian males). Thus, the polarizing effect of this term was again evident in some of the 

comments (I’m not happy with the word ‘mate’; The word ‘mate’ is a bit (too) Aussie). 

Suggested alternatives included: Change ‘mates’ to ‘others’ or ‘friends’ or something. 

4.2.5. Coping appraisal: Response efficacy messages 

The response efficacy messages generated no significant differences for self-as-driver, while 

for drivers in general, again “keep your mates safe” was judged to be more effective than “keep 

the roads safe”. For drivers in general, message B (KEEP THE ROADS SAFE / DRIVE WITHIN 

THE LIMIT) was ranked third, and as significantly less effective than message C (KEEP YOUR 

MATES SAFE / DRIVE WITHIN THE LIMIT). This discrepancy, reflected in a reverse TPE, 

indicated that message B was rated significantly more effective for participant-as-driver 

compared with its effectiveness for drivers in general. This finding might be accounted for by 

drivers who are prepared to give a little of their time to participate in a study on speeding and 

road safety, being particularly aware of road safety, and also conscientious about adhering to 

speed limits. Message C was ranked overall first for drivers in general, and as significantly more 

effective than message B. This discrepancy was reflected in a classic TPE whereby message C 

was judged as significantly more relevant for drivers in general than for the participant-as-driver. 
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DRIVE WITHIN THE LIMIT / AND YOU WON’T GET PENALISED. The main theme 

indicating a positive view of this message was that the prospect of a penalty if caught speeding 

was a prime motivator for many drivers (Penalty is most important; Not getting penalised stands 

out as it’s a rare positive spin on the sign). Themes indicating a lower approval of this message 

was that it was too long12 (Too wordy – too distracting), had an implicit individualistic bias 

(Western cultures, easy to assume individualistic tendencies), and ignored the fact that most 

drivers considered themselves to be good drivers (The problem is people think they are good 

drivers). It was also pointed out that this message made no reference to people or to the value of 

life ([this message] was the least effective because the other two [messages] are about keeping 

people safe, and this one just affects yourself). 

KEEP THE ROADS SAFE / DRIVE WITHIN THE LIMIT. Themes reflecting positive 

judgments about this message were that it was short, had a wider community focus (For the 

general community; Relates to everyone who drives on the road; When you’re keeping the roads 

safe, you’re keeping everybody safe), and addressed driver responsibility (About responsibility 

and the bigger picture; If you’re affecting other people on the road, you’ll be carrying that 

weight around). Negative themes included that this message was too generalized (Too general 

and not realistic), and impersonal (Keep the roads safe seems impersonalised). Different 

motivations again become evident, when what for some drivers is a positive aspect of a message 

suggesting general applicability, for other drivers is a negative attribute. 

KEEP YOUR MATES SAFE / DRIVE WITHIN THE LIMIT. Themes reflecting positive 

views of this message were that it was personalized (It is more personalised and better because 

I’m more worried about my mates), culturally focused (Australian culture), and extolled personal 

                                                           
12 A slightly shorter version would be: DON’T GET A PENALITY. 
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responsibility (External personal responsibility). One objection to this message was its implicit 

assumption about passengers (Presumes others are in the car). This message rekindled the 

debate about the term “mates”, which was deemed to resonate with young Australian male 

drivers, but much less so with some other driver demographics (It’s about ‘mateship’… from the 

guys’ perspective). The suggestion that: If it is Monday–Friday in the morning time, no need to 

use the word ‘mates’, however, on weekends, mates are more applicable because you hang out 

with your mates at night time over the weekend more compared to during the weekdays, might be 

considered when allocating messages across days of the week in VMS studies.  

4.2.6. Coping appraisal: Response cost (of maladaptive behavior) messages 

This set of messages generated the clearest ranking of any set of messages with message B 

(BETTER TO BE LATE THAN… / SPEED AND NEVER GET THERE), and message A (RUNNING 

LATE? / SPEEDING NOT WORTH THE RISK) significantly outscoring message C (BETTER TO 

ARRIVE LATE… / SPEEDING NOT WORTH THE RISK) for both self-as-driver and for drivers in 

general. Message C was ranked overall third for both self-as-driver, and for drivers in general, in 

both cases being rated significantly less effective than both messages A and B. While at least one 

participant thought that message C was positive, overall this was the lowest rated of all 18 

messages (albeit being ranked against two that were particularly strongly rated). 

RUNNING LATE? / SPEEDING NOT WORTH THE RISK. Some participants identified with 

this message due to personal experience of running late (e.g., for work), and resisting the 

temptation to speed (Very generalisable because most of us are always running late; A good 

reminder that it’s not worth it… What if you speed to work and get fined? You’re working for 

free, basically). The questioning component of this message found approval (I like [this 

message] because it asks a question, which would make you check your speed), as did its brevity 
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(Better is it is shorter for general population). Negative comments about this message focused 

on the possibility that it could annoy or antagonize a driver who was already running late, and 

thus have a reverse impact to that intended (Asking running late may antagonise someone that is 

already late), which was also criticized as having little impact (No consequences). 

BETTER TO BE LATE THAN… / SPEED AND NEVER GET THERE. Themes reflecting 

positive judgments about this message included: its logical flow from screen 1 to screen 2 (Use 

of an ellipse is important to make the person think about potential implications for speeding), 

specific consequences mentioned (Puts in the drivers mind that they may die and miss out on 

more than lost time), its scariness (It is scary, about death and mortality), and that it made 

drivers think (Makes you think about it). Negative comments about this message were that it was 

too strong (Never is a strong word), including a suggestion of replacing “never” with “not”, and 

that it was unrealistic (If you speed you will get there so don’t see this being effective). 

BETTER TO ARRIVE LATE… / SPEEDING NOT WORTH THE RISK. Negative comments 

about this message included its incompleteness and lack of clarity (Kind of unclear; the 

messages aren’t as connected to each other), and the lack of any consequences (There are no 

consequences). One respondent disagreed with the message as it evoked thoughts about the 

possibility that she could lose her job if she was late for work. One suggestion was for a shorter 

and more threatening message as a second screen alternative, such as: …than death13. These 

three messages had a slight polarizing effect, with some participants viewing them very 

positively (These seem very effective; All statements seem effective), while a very different view 

was: Compared to previous messages I think these would be the least effective – ‘It wouldn’t 

happen to me’ comes to mind; I feel like these messages would be brushed off). These discrepant 

                                                           
13 Any reference to mortality in a roadside message would be vetoed by one or more of the collaborating agencies. 
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comments again highlight the important issue that different messages resonate with different 

drivers, even within a given demographic. 

4.3. Summary of perceived message effectiveness 

Severity. A general finding was that severity messages would likely be specific to certain 

driver demographics, such that different threats would resonate with different driver groups (e.g., 

“mates” with young males; safety of self with solo drivers/riders). To be effective, severity 

messages would need to relate strongly to an individual driver’s motivation without being 

rejected, which is a common response to some types of threatening information (Lewis et al., 

2007, 2008). Thus, severity threat messages need to be carefully targeted, representing a 

challenge for on-road placement where road users typically comprise a highly varied 

demographic. 

Vulnerability. Very similar comments apply to the vulnerability threat as to the severity 

messages, which to be effective, were also deemed necessary to be targeted (e.g., to particular 

driver demographics), while not generating a counter reaction – leading to message rejection. 

Vulnerability message effectiveness could be enhanced if a driver were already vulnerable – for 

example, by having already acquired demerit points from previous transgressions. Vulnerability 

messages would also need to be reinforced (e.g., messages warning of speed cameras would need 

to be accompanied by speed cameras actually in the locality). 

Counter-rewards. Consistent with those representing the other TA components, these 

messages were mainly judged on their effectiveness in regard to penalties that might be imposed 

(e.g., fines, loss of license). Similar to the driver targeting issue already raised, a potential 

problem with these messages was their generalizability. On one hand, this might be a strength as 
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it could relate to a wide spectrum of drivers, while on the other hand a message of this type 

might be too generalized to be effective for any but a small proportion of drivers/riders. The 

general issues concerning the effectiveness of all threat appraisal messages were targeting and 

ensuring the driver’s attention. 

Self-efficacy. Message effectiveness here generally reflected individual driver responsibility – 

for example, in respect of community safety. However, as most drivers would perceive injury (or 

other harm) to be relatively rare for road users, messages referring to harm or injury might 

produce a “lack of reality” effect, or even risk generating counter effects. Nevertheless, “injury” 

or a similar term could be effective for some drivers. The issue of targeting to achieve driver 

relevance again arose in respect of the term “mates”, which could resonate with some drivers but 

not with others. 

Response efficacy. Very similar issues arose in respect of this CA component as were evident 

for self-efficacy. Thus, the cultural specificity of the term “mates” in anti-speeding messages 

might restrict its effectiveness to a particular driver demographic. Issues of message 

generalizability and applicability to influence driver motivation were also evident in participants’ 

comments on these messages. 

Response cost. An issue to emerge from responses to messages reflecting this CA component 

was that they should be scary, but not “too scary”. Thus, as with other message types, potential 

scariness would need to be balanced with possible message rejection. It was also commented that 

they should not run the risk of antagonizing drivers (e.g., referring to “running late”, which could 

upset drivers who already were). While a message ellipse was considered a good point, the two 

message components would need to be logically linked. In general, CA messages required 

careful targeting, and ideally broad driver/rider acceptance. 
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5. General discussion 

A preference for shorter messages was evident in many of the group discussions. This could 

be particularly important in VMS field locations, where consideration should be given to the 

time that drivers have to read both screens when approaching the signage. This might involve 

further trimming of messages so that they were not too specific, but worded for the driver to fill 

in what is most relevant to them personally. The value added by this study was that we did not 

have any prior indication of exactly how the messages could be shortened while simultaneously 

retaining or enhancing their effectiveness. Thus, the opportunity for respondents to explain the 

reasons for the differential effectiveness of the messages as well as suggesting how they might 

be reworded for greater effectiveness, demonstrated the utility of this methodology. 

To increase the breadth of responses, prior to group discussion, individual participants 

provided private comments via a questionnaire, which were augmented by comments generated 

during subsequent group discussion. All messages received both positive and negative 

comments, highlighting the issue of anti-speeding messages being perceived differently by 

different drivers, and potentially also by the same driver at different times (e.g., commuting vs. 

leisure driving). Some features of many messages might be seen both positively and negatively 

by different driver demographics. For example, in this study, message generalizability was seen 

as a positive feature of some messages by some, but not by other participants. A challenge for 

field testing anti-speeding messages is to derive simply worded messages that are at least 

perceived neutrally by all drivers, and also be effective for a subpopulation of drivers. 

The methodology of this approach, described within step 3 of the SatMDT framework by 

Lewis et al. (2016), and Lewis et al. (2017a), involves concept testing using a brief self-report 

survey prior to detailed discussion of message content. In the current case, step 4 of the SatMDT 
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framework, message evaluation, will comprise the field study testing (Lewis, White, Ho, Elliott, 

& Watson, 2017b). While it has been applied extensively to developing, piloting, and evaluating 

anti-speeding messages, the current study has demonstrated how the SatMDT framework can be 

used to guide a specific message approach. In this study, applying the SatMDT framework 

highlighted: i) that theory is essential for designing messages, ii) the importance of concept 

testing – step 3 of the framework, and iii) the value of combining brief self-report surveys to 

elicit individuals’ responses prior to discussion to derive a comprehensive understanding of how 

individuals respond to each message. Road safety initiatives implemented without either being 

pre-tested, or subsequently evaluated for their effectiveness, represent potentially wasted 

resources and opportunity costs (Queensland Government, 2009). The study has highlighted the 

importance of comprehensive concept testing – in this case of theory-driven anti-speeding 

messages – through a logical sequence of methodological designs. Although it is a stand-alone 

component, the current qualitative study builds on rigorous experimental testing, and selected 

messages from this study will be used in field piloting, with the potential for subsequent 

widespread adoption across multiple locations. 

Of the six basic PMT elements, there was no a priori rationale to suggest that any one might 

operate more strongly than the others within a driver speeding context. Although the prior 

experimental studies indicated that some message types might be perceived as more effective 

(e.g., those based on outcome severity, and personal vulnerability), all messages needed to be 

tested with a free-form (“bottom-up”) methodology – hence the focus group/interview approach. 

The utility of the current study’s mixed-methods approach was demonstrated in at least three 

ways. First, while PMT provides generic principles for message development, it cannot predict 

which messages will appeal to any particular driver demographic. This study has therefore added 



39 
 

a caveat that, because different individual drivers will be motivated by different messages (and 

perhaps on different occasions), group and individual differences need to be taken into account 

when identifying which messages are likely to be effective in getting drivers to moderate their 

vehicle’s speed. Second, respondents’ comments to some extent challenged PMT to the extent 

that all messages used in this study had some potential downside in terms of their perceived 

impact on drivers. Third, from an applications perspective, these findings indicated the 

desirability of having a number of messages for roadside adoption, on the grounds that different 

messages are likely to be effective with different driver demographics, and also to attenuate 

boredom or adaptation effects from repeated exposure to the same message. 

Rather than statistically analyzing data relevant to an issue, qualitative research seeks in-depth 

understanding of a phenomenon from individuals deemed to be “experts” in a relevant field 

(Fischer, 2006). As licensed drivers, at whom road safety messages are often targeted, our study 

participants were “experts” with varying degrees of driving experience, who provided their 

thoughts on anti-speeding messages. Over-representation of young drivers in road trauma 

(BITRE, 2017; Scott-Parker, Watson, Hyde, & King, 2013) provided a rationale for this driver 

demographic being over-represented in the study sample. While sample size is often critical in 

quantitative research as it relates to the power of statistical analyses, in qualitative research 

different data collection criteria are applied – in particular, theoretical saturation. The sample 

generated considerable variation between participant drivers’ rankings and volunteered 

comments on the 18 anti-speeding messages – both individually from the questionnaires, and 

during group and individual discussions. 

Rigorous prior development of the 18 PMT theoretically-derived anti-speeding messages used 

in this study led to all receiving at least some favorable participant comments. That the severity 
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and vulnerability messages had been particularly effective in experimental studies (Cathcart & 

Glendon, 2016; Glendon & Walker, 2013) might have accounted for the current study revealing 

no significant differences in perceived effectiveness between the sets of three messages 

respectively representing these two PMT components. Also noteworthy was that no severity and 

vulnerability messages showed any TPE or reverse TPE effects, perhaps suggesting that these 

respective sets of messages were considered by participants to be broadly comparable in 

effectiveness in representing the severity and vulnerability PMT components. Thus, coping 

appraisal messages were more likely than threat appraisal messages to show TPEs. Specifically, 

separate messages representing both the self-efficacy and response efficacy CA components 

independently showed TPEs and reverse TPEs. 

This study contributes to relevant domain knowledge, particularly when the results are linked 

to the field study. Also new is focusing on the context of delivering messages via VMS (beyond 

that reported by Schramm et al., 2012). Ensuring that they could all be delivered by VMS, with a 

very restricted number of characters per line, meant that phrasing the messages as succinctly as 

possible, while retaining their theoretical basis, was a major challenge when creating the stimuli 

for this study. As the prime theoretical basis for our grounded approach, PMT not only guided 

message development, but also our analyses in terms of understanding perceived influence on 

self-as-driver and for drivers-in-general. The extent to which participants might have recognized 

different message types according to how they had been classified and presented was not an 

issue for the analyses, as the aim was not to identify whether individuals classified various 

messages according to PMT, but rather whether there was evidence for differences in perceived 

relative effectiveness of the messages. Participants’ responses were influenced by the TPE – a 

perceptual phenomenon with behavioral implications (Davison, 1983). Findings highlighted 
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some important directions for future research. While a general conclusion from this study was 

that shorter messages may be more influential than longer messages, an unanswered empirical 

question is: “How short is short enough to remain effective?” For instance, would one- or two-

word messages be associated with even stronger positive effects than the shortest options tested 

in the current study? 

The most important findings from this study were: 1) the variation in driver responses to the 

same anti-speeding message, in some cases from very positive to very negative, and 2) while for 

a subpopulation of drivers any anti-speeding message might be perceived negatively, different 

drivers will respond positively to different messages. Field testing will take account of the 

current study findings, particularly in respect of using messages that: 1) are as short as possible, 

2) are unlikely to generate negativity in drivers’/riders’ reactions, 3) can be generalized to the 

extent that drivers/riders can apply them to their particular circumstances, and 4) make sense 

whichever screen is read first by an approaching driver/rider. In a larger-scale study, where 

natural road conditions permit (e.g., short messages with sufficient viewing time without 

incurring unnecessary distraction), combining threat appraisal and coping appraisal messages 

could maximize their effectiveness, consistent with PMT’s theoretical basis. 

For the forthcoming field study, when designing messages for VMS locations, account should 

be taken of factors such as: road/street type (residential, industrial, inter-urban, etc.), speed 

limit/s, traffic flow, differential usage (e.g., weekday vs. weekend), and coordination with 

message implications (e.g., speed cameras reinforcing messages referring to speed cameras). 

Also important to consider would be messages that could be relevant to a large percentage of 

drivers. Messages would ideally be timed to focus on the most likely driver demographic usage 

for particular periods (e.g., commuters on weekdays; leisure drivers on weekends). 
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Evidence from both qualitative and quantitative data from the current study supported 

forwarding these messages (PMT component operationalized in parentheses) for an on-road 

study. From our participants’ qualitative feedback, some messages were modified from the 

originals shown in Table 2. 

 REDUCE YOUR SPEED / KEEP YOUR FAMILY SAFE (TA Perceived severity) 

 SPEEDING? / PENALTIES APPLY!! (TA Counter-rewards) 

 KEEP OUR STREETS SAFE / STAY WITHIN THE LIMIT (CA Self-efficacy) 

 BETTER LATE THAN… / SPEED AND NOT ARRIVE! (CA Response cost) 

 YOU CAN PREVENT INJURY / DRIVE WITHIN THE SPEED LIMIT (CA Self-efficacy). 
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A  B  C 

Screen1 Screen2  Screen1 Screen2  Screen1 Screen2 

REDUCE KEEP   REDUCE KEEP YOUR  REDUCE KEEP YOUR 

YOUR YOURSELF  YOUR PASSENGER  YOUR MATES 

SPEED SAFE   SPEED SAFE  SPEED SAFE 

Figure 1. Sample anti-speeding message stimuli (Threat Appraisal: Severity component).  
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Table 1 

Differences between 5/18 pairings of perceived anti-speeding message effectiveness, showing 

self vs. other third-person effects. 

2-screen messages Type: 

Component 

Mean 

differenc

e 

t p Higher 

SPEEDING? / 

IT CAN HURT YOU AND OTHERS 

TA: Counter-

rewards 

-0.361 -2.60 .014 Drivers in 

general 

YOU CAN PREVENT INJURY / 

DRIVE WITHIN THE LIMIT 

CA: Self-

efficacy 

0.389 2.91 .006 Self-as-

driver 

YOU CAN KEEP YOUR MATE SAFE / 

DRIVE WITHIN THE LIMIT 

CA: Self-

efficacy 

-0.361 -2.41 .021 Drivers in 

general 

KEEP THE ROADS SAFE / 

DRIVE WITHIN THE LIMIT 

CA: Response 

efficacy 

0.361 3.00 .005 Self-as-

driver 

KEEP YOUR MATES SAFE / 

DRIVE WITHIN THE LIMIT 

CA: Response 

efficacy 

-0.361 -2.85 .007 Drivers in 

general 

Key: TA = Threat appraisal; CA = Coping appraisal; df = 35 for all t-tests 
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Table 2 

Comparisons of perceived message effectiveness for self and others for six protection motivation components (N = 36). 

2a Threat Appraisal component: Perceived severity 

Target Self-as-driver (no significant differences between means) Drivers in general (no significant differences between means) 

Message 

A. REDUCE YOUR 

SPEED / KEEP 

YOURSELF SAFE 

B. REDUCE YOUR 

SPEED / KEEP YOUR 

PASSENGER SAFE 

C. REDUCE YOUR 

SPEED / KEEP YOUR 

MATES SAFE 

A. REDUCE YOUR 

SPEED / KEEP 

YOURSELF SAFE 

B. REDUCE YOUR 

SPEED / KEEP YOUR 

PASSENGER SAFE 

C. REDUCE YOUR 

SPEED / KEEP YOUR 

MATES SAFE 

Mean 1.85 2.08 2.06 1.75 2.11 2.14 

SD 0.83 0.84 0.79 0.84 0.79 0.80 

2b Threat Appraisal component: Perceived vulnerability 

Target Self-as-driver (no significant differences between means) Drivers in general (no significant differences between means) 

Message 

A. NO ONE IS SAFE 

SPEEDING / SPEED 

CAMERAS ANYWHERE 

B. SPEED CAMERAS 

ANYWHERE / WHAT IF 

YOU ARE CAUGHT?14 

C. SPEEDING? / 

SPEED CAMERAS 

ANYWHERE 

A. NO ONE IS SAFE 

SPEEDING / SPEED 

CAMERAS ANYWHERE 

B. SPEED CAMERAS 

ANYWHERE / YOU 

CAN BE CAUGHT 

C. SPEEDING? / 

SPEED CAMERAS 

ANYWHERE 

Mean 1.86 2.06 2.08 1.78 2.22 2.00 

SD 0.80 0.79 0.87 0.87 0.72 0.83 

  

                                                           
14 In some groups, the second screen read “YOU CAN BE CAUGHT”. 
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Table 2 (continued) 

2c Threat Appraisal component: Counter-rewards 

Target Self-as-driver (B > A, t=-4.41, p<.001; B > C, t=2.82, p=.008) Drivers in general (B > C, t=2.75, p=.009) 

Message 

A. SPEEDING? / IT CAN 

HURT YOU & OTHERS 

B. SPEEDING? / 

WHAT ABOUT 

THE PENALTY? 

C. SPEEDING? / 

WANT TO RISK 

YOUR LICENSE? 

A. SPEEDING? / IT 

CAN HURT YOU & 

OTHERS 

B. SPEEDING? / 

WHAT ABOUT THE 

PENALTY? 

C. SPEEDING? / 

WANT TO RISK 

YOUR LICENSE? 

Mean 1.56 2.50 1.94 1.92 2.33 1.75 

SD 0.77 0.70 0.72 0.84 0.72 0.81 

2d Coping Appraisal component: Self-efficacy 

Target Self-as-driver (no significant differences between means) Drivers in general (C > B, t=-2.53, p=.016) 

Message 

A. YOU CAN STAY 

SAFE / DRIVE 

WITHIN THE LIMIT 

B. YOU CAN 

PREVENT INJURY / 

DRIVE WITHIN THE 

LIMIT 

C. YOU CAN KEEP 

YOUR MATE SAFE / 

DRIVE WITHIN THE 

LIMIT 

A. YOU CAN STAY 

SAFE / DRIVE WITHIN 

THE LIMIT 

B. YOU CAN 

PREVENT INJURY / 

DRIVE WITHIN THE 

LIMIT 

C. YOU CAN KEEP 

YOUR MATE SAFE 

/ DRIVE WITHIN 

THE LIMIT 

Mean 1.97 2.11 1.92 2.00 1.72 2.28 

SD 0.81 0.82 0.84 0.83 0.74 0.82 
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Table 2 (continued) 

2e Coping Appraisal component: Response efficacy 

Target Self-as-driver (no significant differences between means) Drivers in general (C > B, t=-2.14, p=.040) 

Message 

A. DRIVE WITHIN THE 

LIMIT / AND WON’T 

GET PENALISED 

B. KEEP THE ROADS 

SAFE / DRIVE 

WITHIN THE LIMIT 

C. KEEP YOUR 

MATES SAFE / 

DRIVE WITHIN 

THE LIMIT 

A. DRIVE WITHIN THE 

LIMIT / AND WON’T GET 

PENALISED  

B. KEEP THE ROADS 

SAFE / DRIVE 

WITHIN THE LIMIT 

C. KEEP YOUR 

MATES SAFE / 

DRIVE WITHIN 

THE LIMIT 

Mean 2.06 2.08 1.86 2.06 1.72 2.22 

SD 0.89 0.84 0.72 0.79 0.82 0.80 

2f Coping Appraisal component: Response cost (of maladaptive behavior) 

Target Self-as-driver (A > C, t=2.75, p=.009; B > C, t=5.12, p<.001) Drivers in general (A > C, t=2.24, p=.032; B > C, t=3.81, p=.001) 

Message 

A. RUNNING LATE? / 

SPEEDING NOT 

WORTH THE RISK 

B. BETTER TO BE 

LATE THAN… / 

SPEED AND NEVER 

GET THERE 

C. BETTER TO 

ARRIVE LATE… / 

SPEEDING NOT 

WORTH THE RISK 

A. RUNNING LATE? / 

SPEEDING NOT WORTH 

THE RISK 

B. BETTER TO BE 

LATE THAN… / 

SPEED AND NEVER 

GET THERE 

C. BETTER TO 

ARRIVE LATE… / 

SPEEDING NOT 

WORTH THE RISK 

Mean 2.06 2.47 1.47 2.08 2.33 1.58 

SD 0.75 0.70 0.70 0.84 0.76 0.69 

Note: Means were derived by converting ranks within each 3-way comparison into scores (rank 1 = 3, rank 2 = 2, rank 3 =1), so each 

set of mean scores sums to 6.
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