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physically-threatening message, 1.1% storongly agreed, and
27.7% agreed. These results indicate that some drivers see a
benefit in displaying VMS anti-speeding messages, and that for
these drivers, the physically-threatening messages were seen as
slightly more persuasive.

The next part of the study consisred of on-r oad rests of each
message to determine and compare their effects. The researchers
compared driver speeds at the site of a single VMS sign during
perieds m which no message was displayed and then when each of
the test messages was displayed. Speeds were measured n both a
fast and a slow lane. While the study found no noticeable decr ease
in the mean traffic speed for the legally-thr eatening message, it did
find a noticeable decrease in the standard deviadon of driver
speeds (from 7.9 to 7.2 lan/h in the fast lane and from 9.2 to 8.7
kmy/h in the slow lane) and a slight reduction in the percentage of
drivers wavelling ar higher speeds. The standard deviadon of
driver speeds is a measure of the variance among speeds, and a
decarease in it and the top end speed ar e thought to aid in reducing
potendal crashes, Thus, the legally-threatening message had
minimal positive effects on dover speeds.

attend to the informanen [12]. Having started tus summary
with the idea that not all drivers will find filler messages useful,
the reviewed research nonetheless indicates that drivers
generally would prefer to use VMS for displaying safery
messages than to leave them blank [2,6-7 11]. Further, the
reviewed research shows that if filler messages are to be
displayed, drivers would generally prefer to see more specific
than general messages [6-7]. In addition, emotionally-charged
messages, particularly those emphasising the negarive
consequences of unsafe behaviour, are seen as being more
effecdve in encouraging safe driving [7]. The research alse
provided evidence that some filler messages are having positve
effects on doving safery [13].

Regarding specific filler messages, the Chatterjee and
McDonald study [12] showed that general public service
announcements on VMS are ineffecrive. Thus, more research is
needed on how VMS filler messages could be used as parr of
larger public service campaigns. Further, the Dudek study [1]
reported that drivers responded somewhat more favourably to
traffic law or erdinance messages than to safety campaign,



Figure 2. The behaviour change wheel [10] ( p.1)

policy makers and practidoners. Tay and de Barres [13] have
alse nored thar VMS safery messages should be designed using
theories of behaviour change and persuasive communication.
They suggesred thar designers of these messages apply theories
and medels such as “the health belief model, protecdon
motivaton medel, extended parallel process model, elaboration
likelihood model, sodal cognition theory or theory of planned
behaviour” (p.107). All of these theories and models fir within
the strucrure of the behavicur change wheel and should certainly
be considered in safety message design.

Michie, van Stralen and West [10] define behavicur change
mterventions as ‘coordinated sets of activities designed to
change specified behaviour patterns’ (p.1). In developing the
behavicur change wheel, they argued that to improve the
likelihood of an individual adopting a prescribed behavioural
change (an inrervention), the person respensible for prescribing
the change needs to have a method for charactenising the
various types of intervendeons (e.g. educarion, maining, or
coercion) and knowledge of how to link the intervenoons to
the desired behaviour. To develop the wheel, the researchers
reviewed nineteen behavioural change frameworks and seven
categories of health care delivery policy, but found thar none of
the existng descripaons was comprehensive encugh and that
few demonstrated how they linked to a model of human
behaviour. The researchers argued thar the behaviour change
wheel fills the gap found in their research. This paper will now
describe the wheel and then focus on those parts of it that ar e
applicable to designing VMS filler messages.
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As shown in Figure 2, the central porticn of the wheel provides
a model of a person’s willing behaviour, which is based upon
that person’s skills or capabslity to perform the behaviour, reason
or maotivation to perform the behaviour (which could include a
habit), and environment or spporfusity in which to perform the
behaviour. Michie, van Stralen and West [10] define capability,
motivatdon, and oppormuniry as follows:

+ Capability is the individual’s psychelogical and physical
capacity to engage in the acovity concerned. It includes
having the necessary kmowledge and skills.

* Motivation is all those brain processes that energise and
direct behavicur, not just goals and consaous decision-
making. It includes habirual processes, emotional
responding, as well as analytical decision-making,

*  Opportunity is all the factors that lie outside the
individual that make the behaviour possible or prompt
it. (p4)

The middle ring lists nine caregories of interventions that may
influence different aspects of a person’s behavicur. As shown in
Figure 2, these categories are educaton, persuasion,
enablement, training, incentivisation, coercion, restriction,
modelling, and environmental resmucturing. Because VMS
messages are Written communication, it 1s techmically possible
to directly use them only for the first three listed interventions
of education, persuasion, and enablement. However, as shown
in Table 3, VMS can be used to deliver messages about the
other interventions. For example, while VMS cannot in and of
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Table 3. Behaviour change interventions as listed and defined [10] (p.7)} and with examples for VMS messages

Intervention Definition Example applications in VMS messages
Educadon Increasing kmowledge or understanding Teach people abour safe driving practces,
road rules and wehicle care
Persuasion Using commumnication to induce positive or Encourage people to imagine outcomes from positive
negative feelings or stimulate action’ driving behaviour or effective vehicle care, or any negative
cutcomes that could result from unsafe behaviours
Enablement ‘Increasing means/reducing barriers to Remind drivers to perform particular behaviours
mcrease capability or opportunity’ (e.g. dunng wet weather, display a message such as Drnve
to the conditions)
Training Tmparting skills’ Provide information about advanced driver mraining programs
Incentivisation ‘Creating, expectation of reward’ Establish government rewards for safe driving (e.g.
reduced car registration fees for vehicle owners having no
driving vicladens) and display the rewards on VMS
Coercion ‘Creating expectation of punishment or cost’ Display punishments for violating various driving rules
Restricdon Using rules to reduce the opportunity to Display various driving rules
engage in the target behaviour (or to increase
the target behaviour by reducing the eppormnity
to engage in competing behaviours)”
Modelling TProviding an example for people to aspire Ask parents to behave as safe driving role models for their
to or imitate’ children (see [18]). Such messages could become part of a
larger educational campaign.
Emvircnmental ‘Changing the physical or social conrext’ VMS signs themselves are a form of environmental
restructuring restructuring

themselves deliver skills raining, they can provide informarion
abour where to get maining in driving skills.

On the outer ring of the behaviour change wheel ar e policy
areas for encouraging change. The listed areas consist of
Creating new ComMmUMIcation or ma.rkel:i.ng programs,
government or professional guidelines, fiscal arrangements,
regulations, legislation, environmental or social plans, and
providing services. No discussion will be given here about
pelicy change.

To use the wheel to design VMS filler messages, a designer
would begin with a description of the behaviour desired from a
target audience (e.g. all drivers should indicate before changing
lanes) and then generare potental messages using the list of
interventions. It is recommended that after generating such a
list, the designer of course tests the messages with tar get
audience members. The categonsanon of road safety messages
in the QGTMR manual [5] actually already follows this
approach but could be more detailed. Road safety messages are
categorised as follows:

* speed

+ fatgue

* following distance

*  vehicle mainrenance

*  exressive lane changing (p.12).
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Other message caregories thar could also be listed include healch
and driving, dismacdon, road rules and violadens, and motorcyde
driving. To provide more detailed message categories, designers
could list, for example, all of the types of vehicle maintenance

that drivers should de to avoid crashes and then generate

different types of interventon messages using those listed in the
wheel. Advantages of using the behaviour change wheel to desizn
messages are first that it helps designers to avoid neglecong
potennal options, and second that it encourages creanvity by

helping designers identify a range of approaches.

Techniques for writing persuasive VMS safe
driving messages

This paper now reviews some possible rechmiques for wriring
persuasive VMS safety messages. The discussion is not meant to
be exhausdve as the sdence of persuasion is incomplete. Other
techniques than described here may be available to serve as
structures for developing messages. The techniques descnibed
are not directly described by the behavicur change wheel since
it is a larger framework, but rather are subsumed by ideas
within it. The first technique described is the aserfion memsage,
which is commonly used by psychologists and communicaton

specialists during attempts to change behaviour {for examples



see [19]). Other described techniques are taken from Thaler
and Sunstein’s book Nudge: Improving decisions abowt bealth,
wealtlh, and bappiwess [20], which summarises current research
on psychological biases and effects of different message types on
decision making, and was recommended by the designers of the
behaviour change wheel [10]. Ideas from this source that are
discussed here are the consorucden of messages to encourage
people to actively think about their pevsonal bebaviowr and its
ramifications, the design of messages to encourage behavicur
change based on people’s aversion to loss, and a consideranon
of the noming of certain messages based upon people’s
availability bias.

First, messages can follow the formar of assertdon messages,
which both explicitly describe a desired behaviour and explain
why it should be followed [19]. An example of a VMS safety
message thar is written in this formar is * Tailgaring causes crashes.
Follow ar a safe distance’. Remuming o previcusly reviewed
research on VMS safery messages [6], pecple tended to prefer
specific messages such as provided above to more general ones.
One technique of persuasion is to eveoke people’s imagination,
for example to oy to get people to actvely think abour their
personal behaviour and its ramifications. Asking a question 1s a
way to encourage thinking as in the current Queensland VMS
messages ‘Tollowing too closely? Back off for safety” and
‘Chedked your tyres lately?”

Messages can also take advantage of people’s loss aversion or fear
of losing something [20]. Threatening messages use this
principle such as *Texting + driving = $300 + 3 points’ or
‘REBT [random breath testing]. Anytime Anywhere’. Retuming
to previcusly reviewed research on driver atrention to signs [15-
16], drivers paid more attention to personally threatening
messages such as in the example provided than to general ones.

A psychological bias to consider when writing messages is the
avadability bias, which is a person’s ability to bring something
to mind [20].When someone has had recent and frequent
exposure to an idea (e.g. advernsing about McDenald’s fast
food), that idea will tend to be recalled first or near the top of
the person’s list of ideas when he or she is ask ed a queston
related to it (e.g. “Where should we go for lunch’). In regard
o VMS, messages related to safety campaigns should be most
effective during or shortly after the campaign, and ther efore
older messages should be deleted from VMS message banks,

Conclusions

This paper has reviewed research on the use of safe driving filler
messages on VMS. Examples were taken from the Queensland
manual for VMS [5]. Although there is conroversy regarding
the use of VMS to deliver safety messages, results indicate that
more drivers would prefer to have these messages than nor, thac
drivers prefer signs with more speafic behavioural change
messages, and that some of these messages are having positive

effects on at least a small share of drvers. It is suggested that
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the behaviour change wheel developed by Michie, van Stralen
and West [10] be adopred for developing messages, and that
specific techniques of persuasion be tested to see how drvers
perceive them and how effectve they would be on-road. It is
important to conduct further research on VMS safety messages.
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Appendix 1. General Road Safety Filler Messages [3] (p.29)

Screen 1 Screen 2
Line 1 Line 2 Line 3 Line 1 Line 2 Line 3

1 Breaking Road rules Causes crashes
2 Buckle Up Be here Here tor Life
3 Changing Lanes? Always indicate
4 Checked your Tyres lately?
5 Distracted drivers Are dangerous
6 Diriver fatigue Wake up To the signs
7 Drive Sober Be here Here tor Life
8 Dinive Safely Be here Here for Life
9 Following Too dosely: Back off For safery
10 Give trucks More space
11 Indicate Lane Changes Be here Here for Life
12+ Keep left Unless overtaking
13+ Keep left Unless overtaking Share the road
14 Merge safely Choose a safe gap
15 Mortorcyclists Be aware Take care. Survive
16 On medicanon? Check if's safe To drive

7 Speeding? Slow down Be here Here for Life
18 Speeding when Overtaking is illegal Slow down
19 Tailgating Causes crashes Back off — Be here  Here for Life
20 Tailgaring Causes arashes Don’t follow Too closely
21 Tailgating Causes crashes Follow at a Safe distance
22 Texting + driving = 5300 + 3 points
23 Health problems? Safe o drive?
24 Always drive To the conditions
25"*  Vanable speed limits Are enforced
26*** Traffic info Phone 131940
27*** Traffic info 131940.gld gov.au
28 Towing? Take care next XXkm

* Messages for use in speed zones greater than 80km/h

** Messages for use i vartable speed hmit zones only.

Messages only for use in regions where 131940 service 1s active.
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