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drowning and promoting healthy, active and 
skilled communities through innovative, 
reliable, evidence based advocacy; strong and 
effective partnerships; quality programs, 
products and services; underpinned by a 
cohesive and sustainable national organisation.  
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(PBI) dedicated to reducing drowning and turning 
everyday people into everyday community 
lifesavers. We achieve this through: advocacy, 
education, training, health promotion, aquatic 
risk management, community development, 
research, sport, leadership and participation and 
international networks. 
 
ABOUT GRIFFITH UNIVERSITY’S MENZIES HIQ 
 
Based at Griffith University, the Menzies Health 
Institute Queensland undertakes research across 
the lifecycle to identify key factors that 
influence health. From this we develop and test 
strategies to improve health and wellbeing for 
individuals, families and communities. 
 
With exceptional biomedical, nursing, allied 
health, social and behavioural scientists, clinical 
researchers and research candidates, Griffith’s 
MenziesHIQ has achieved remarkable outcomes. 
 
Four overarching programs—Disability and 
Rehabilitation, EPIC Health Systems, Healthcare 
Practice and Survivorship, and Infectious Diseases 
and Immunology—encapsulate our research 
strengths and align with local and national health 
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community partnerships. 
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EXECUTIVE SUMMARY 
 
Flood-related unintentional drowning claims the 
lives of an average of 13 people each year, with 
over half due to intentionally driving into 
floodwaters. A body of work produced jointly by 
Griffith University and Royal Life Saving Society 
– Australia (RLSSA) has been exploring the 
motivations for driving into floodwaters and 
avoiding driving into floodwaters. This work has 
expanded into the role of swift water rescue 
technicians in floodwater rescues of motorists 
who have driven into floodwaters, evaluation of 
a flood safety video infographic, and evaluation 
of a novel imagery-based intervention aimed at 
discouraging people from this risky behaviour. 
 
Research conducted to date has identified a 
knowledge gap associated with learner drivers. 
Initial investigations indicate that there is no 
education provided to learner drivers about the 
risks of driving into floodwaters. Evidence 
collected through previously published studies by 
Griffith University and RLSSA suggests some 
people had driven through floodwaters in their 
early years of driving at the behest of their 
parents. Assessing knowledge and the social 
psychological factors underpinning flood safety 
for learner drivers is key to achieving long-term 
commitment to safe driving behaviours during 
floods throughout adulthood. Building on our 
previous research, the current project provides 
the first investigation of the knowledge, beliefs, 
and attitudes of Australian learner drivers toward 
driving into floodwater. 
 
This study was conducted in two phases. Phase 1 
(N = 44) was an elicitation study which employed 
qualitative methods to elicit the salient beliefs 
that Australian learner drivers hold in relation to 
risky driving behaviours during floods. Building on 
the results of Phase 1, Phase 2 (N = 250) 
employed quantitative methods to examine the 
key beliefs and social psychological factors 
impacting upon Australian learner drivers’ 
decisions toward driving and avoiding driving into 
floodwater. Data from Phase 1 were analysed 
using content analyses, and data from Phase 2 
were analysed using structural equation 
modelling. 
 

Results identified a range of key beliefs that 
predicted willingness to drive into floodwater. 
Beliefs regarding the behaviour included the 
belief that it will get them to their destination, 
and that it will be fun. The belief that it would put 
them in danger negatively predicted willingness 
to drive into floodwater. Normative beliefs that 
predicted willingness to drive into floodwater 
included perceived approval of parents, other 
family members, and authorities such as the 
police. Facilitators included needing to get to 
their destination, needing to escape danger, and 
support from other people. Barriers to driving 
into floodwater included water conditions not 
seeming appropriate, not wanting to damage 
their vehicle, and not being able to see what is 
beneath the water surface. 
 
Results further indicated that social psychological 
factors from the theory of planned behaviour—
attitudes, subjective norms, and perceived 
behavioural control—regarding driving into 
floodwater, and avoiding driving into floodwater, 
were predicted by past experience as a passenger 
but not by past experience as a learner driver. 
Attitudes, subjective norms, and perceived 
behavioural control predicted willingness to drive 
into floodwater; however, only subjective norms 
predicted willingness to avoid driving into 
floodwater. 
 
This study has important implications for the 
prevention of flood-related deaths among young 
people. Specifically, the study shows that 
modifiable social psychological factors predict 
willingness to drive into floodwater, and 
willingness to avoid driving into floodwater. The 
importance of modelling safe driving behaviour 
for young passengers is also highlighted. 
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Next steps 
 
Policy, programs and advocacy 
• This research supports that theory-based, 

social psychological targets should be 
considered for the development of 
intervention programs for new drivers, due to 
their association with willingness to drive into 
and avoid driving into floodwater. 

• Future implementation strategies could 
include embedding messages targeting the 
identified beliefs within driver education 
programs and school-based activities to 
promote safer beliefs and willingness 
regarding driving into floodwater. 

• Public safety campaigns should encourage 
drivers to consider the influence modelling 
risky driving behaviours may have on younger 
passengers’ future willingness to drive into 
floodwater. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Research agenda 
• Conduct testing of the effect of embedding 

behaviour change techniques targeting the 
identified theoretical mechanisms in driver 
education and school-based programs on 
changing willingness to drive into floodwater.  

• Conduct testing of safety messages aimed at 
reducing modelling of risky driving behaviours 
to younger passengers. 

• Examine the relationship between willingness 
to drive into and avoid driving into floodwater 
on actual behaviour in “real-world” contexts, 
such as during flood events.
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BACKGROUND 
 
Flood-related unintentional drowning claims the 
lives of an average of 13 people each year, with 
over half due to intentionally driving into 
floodwaters1. A body of work produced jointly 
by Griffith University and Royal Life Saving 
Society – Australia (RLSSA) has been exploring 
the motivations for driving into floodwaters and 
avoiding driving into floodwaters2-5. This work 
has expanded into the role of swift water rescue 
technicians in floodwater rescues of motorists 
who have driven into floodwaters6, evaluation 
of a flood safety video infographic7, and 
evaluation of a novel imagery-based 
intervention8 aimed at discouraging people from 
this risky behaviour. 
 
Research conducted to date has identified a 
knowledge gap associated with learner drivers. 
Initial investigations indicate that there is no 
education provided to learner drivers about the 
risks of driving into floodwaters. Evidence 
collected through previously published studies by 
Griffith University and RLSS-A suggests some 
people had driven into floodwaters in their early 
years of driving at the behest of their parents2. 
Assessing knowledge and the social psychological 
factors underpinning flood safety for learner 
drivers is key to achieving long-term commitment 
to safe driving behaviours during floods. Building 
on our previous research2-7, the current project 
provided the first investigation of the knowledge, 
beliefs, and attitudes of Australian learner drivers 
toward driving into floodwater. 
 
To date, there is no research that has been 
published examining the social psychological and 
behavioural factors underpinning learner drivers’ 
willingness to drive into floodwater, and 
willingness to avoid driving into floodwater. It is 
important to study both factors predicting 
willingness to drive and avoid driving into 
floodwater, because research suggests that 
engaging in and not engaging in a given 
behaviour are not conceptual opposites4 9 10. 
 
The theory of planned behaviour11 provides a 
framework for understanding how social 
psychological factors such as attitudes and beliefs 
influence intentions to engage in a behaviour, 

and in turn, actual engagement in behaviours. 
See Figure 1 for a visual representation of the 
theory.  
 
The theory of planned behaviour prescribes three 
factors that influence intentions and, in turn,  
behaviour11: 
 
• Attitudes toward a behaviour are the degree 

to which an individual has a favourable or 
unfavourable appraisal of a particular 
behaviour. 

• Subjective norms are perceived social 
pressures from important others to engage or 
not engage in a behaviour. 

• Perceived behavioural control refers to the 
perceived ease or difficulty of engaging in a 
particular behaviour. 

 
These attitudes, subjective norms, and perceived 
behavioural control described above are 
underpinned by a specific set of beliefs for each 
behaviour11. Attitude is underpinned by 
behavioural beliefs, subjective norm is 
underpinned by normative beliefs, and perceived 
behavioural control is underpinned by control 
beliefs. 
 
An advantage of the theory of planned behaviour 
is that these specific beliefs can be targeted in 
interventions that are psychologically precise and 
utilise behaviour change methods. 
These beliefs can be identified through 
qualitative research approaches such as open-
ended surveys, and then their relative 
importance in predicting intentions to engage in a 
behaviour can be tested using a larger 
quantitative survey that serves to identify the 
most appropriate targets for future intervention 
work. 
 
Figure 1. The theory of planned behaviour11. 

 



 7 

RESEARCH AIMS 
 
Building on our previous research2-7, this project 
provides the first investigation of the beliefs and 
attitudes toward driving into floodwater that are 
held by Australian learner drivers. 
 
The project has two overarching aims which were 
achieved in these phases: 
 
 
 
 
 
 
 
 
 
 

 
 
 

AIM 1) Formative research: The first aim was to 
identify the core beliefs based on psychological 
theory of learner drivers regarding driving into 
floodwater so that individual characteristics and 
critical targets for subsequent safety messages 
can be identified. 
 
AIM 2) Predictive research: The second aim was 
to apply a theoretical model of behaviour that 
draws on psychological and behavioural theory to 
determine the key beliefs and social psychological 
factors that impact learner drivers’ willingness to 
drive into floodwater. 
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METHODS 
 

Ethical approval 
This project received ethical approval from the 
Griffith University Human Research Ethics 
Committee (2017/895). 
 

Survey development 
The research questionnaires were developed by 
researchers at Griffith University in collaboration 
with RLSS-A. Measures were based on 
established guidelines12 and have been used in 
our prior research7.  
 

Phase 1: Belief elicitation  
Participant recruitment and data 
collection 
Participants were 44 Australian residents who 
hold a learner driver’s licence (those who require 
supervision to drive). Participants completed an 
online survey containing a range of open-ended 
questions. Participants were sourced from 
university advertisements and through 
advertisements posted on Facebook. 
Data were collected in March 2019 for Phase 1. 
 
Measures 
 
Behavioural beliefs 
Behavioural beliefs were measured with two 
open-ended questions about the advantages and 
disadvantages of driving into floodwater (e.g., 
“Please list what you believe are the advantages 
of driving through floodwater?”). 
 
Normative beliefs 
Normative beliefs were measured with two open-
ended questions about who would approve and 
disapprove of them driving into floodwater (e.g., 
“Please list any individuals or groups of people 
who would approve of you driving through 
floodwater?”). 
 
Control beliefs 
Control beliefs were measured with two open-
ended questions about the facilitators and 
barriers for them driving into floodwater (e.g., 
“Please list any circumstance or factors that 

might prevent or discourage you from driving 
through floodwater?”). 
 

Phase 2: Quantitative survey 
Participant recruitment and data 
collection 
Participants were 250 Australian residents who 
hold a learner driver’s licence (those who require 
supervision to drive). Participants completed an 
online survey containing a range of multiple 
choice and Likert-style questions. Participants 
were sourced through an independent research 
panel company. Data were collected in August 
2019.  
 
Figure 1. Postcodes of Phase 2 participants 

  
 
Study design 
The study adopted a cross-sectional correlational 
design with measures administered within an 
online survey hosted by Qualtrics. 
 
Data quality 
Two questions were embedded within the 
quantitative survey in Study 2 to assess 
inattentive responding13 14. The questions instruct 
the choice of a particular answer so that it is not 
possible to answer the question incorrectly if the 
item is read carefully (e.g., “please choose option 
two to ensure you are paying attention”). 
Participants who did not answer both of the 
questions correctly were excluded (n=167). 
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Measures 
Prior to completing the measures, participants 
were provided with the following information 
and image: 
 
“The following questions will ask about your 
knowledge and attitudes toward driving through 
floodwater. ‘Floodwater’ refers to a body of 
water covering land that is normally dry.  
 
For the next questions, please think about your 
driving through floodwater in the future. For 
example, think about the scenario where you 
now have your provisional or full driver’s license 
and you are driving in your car immediately after 
a thunderstorm. You approach a section of the 
road that is completely covered in water such as 
in the image below. Now consider your future 
driving, if such a scenario occurred, how likely are 
you in the future to drive through the 
floodwater…?” 
 

 
 
The image was pilot tested with 34 learner 
drivers prior to use in the main study to ensure 
that the image reflected a driving scenario where 
the depth of the water and the appraised 
likelihood of safely driving through were 
ambiguous.  
 
Willingness 
Willingness to drive through floodwater was 
measured using a single question (“In general, I 
would be willing to drive through the 
floodwater”). Similarly, willingness to avoid 
driving through floodwater was measured using a 
single question (“In general, I would be willing to 
avoid driving through the floodwater”). 
Responses were provided on a 7-point scale (1 = 
strongly disagree and 7 = strongly agree).  

 
Attitude  
Attitudes toward driving through floodwater was 
assessed using five items preceded by the 
common stem: “If I were to drive through the 
floodwater, it would be...”. Responses were 
provided on semantic differential scales (e.g., 1 = 
bad and 7 = good). Similarly, attitudes toward 
avoiding driving through floodwater were 
assessed using five items preceded by the 
common stem: “If I were to avoid driving through 
the floodwater, it would be...”. 
 
Subjective norm  
Subjective norm was measured using five 
questions prompting participants to rate the 
extent to which important others would want 
them to drive through floodwater and whether 
people similar to them would drive through (e.g., 
“Most people who are important to me would 
approve of me driving through the floodwater”). 
Similarly, subjective norms regarding avoiding 
driving through floodwater were also measured 
using five questions (e.g., “Most people who are 
important to me would approve of me avoiding 
driving through the floodwater”). Responses 
were provided on 7-point scales (1 = strongly 
disagree and 7 = strongly agree). 
 
Perceived behavioural control 
Perceived behavioural control was measured 
using two items assessing drivers’ perceptions of 
their ability to control the behaviour (e.g., “I am 
confident I could drive through the floodwater”). 
Similarly, perceived behavioural control regarding 
avoiding driving through floodwater was also 
measured using two questions (e.g., “I am 
confident I could avoid driving through the 
floodwater”). Responses were provided on 7-
point scales (1 = strongly disagree and 7 = 
strongly agree). 
 
Behavioural beliefs 
Behavioural beliefs were measured using nine 
questions derived from Phase 1 (e.g., “If I drive 
through the floodwater, I would… damage or ruin 
my car”). Responses were provided on 7-point 
scales (1 = extremely unlikely and 7 = extremely 
likely).  
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Normative beliefs 
Normative beliefs were measured using eight 
questions derived from Phase 1 (e.g., “The 
following people are likely to think I should drive 
through the floodwater… friends”). Responses 
were provided on 7-point scales (1 = extremely 
unlikely and 7 = extremely likely).  
 
Control beliefs 
Control beliefs were measured using 10 items 
derived from Phase 1. Six items assessed 
facilitators for driving through floodwater (e.g., 
“How likely are the following to help or 
encourage you to drive through the floodwater… 
needing to get to my destination”) and four items 
assessed barriers to driving through floodwater 
(e.g., “How likely are the following to prevent or 
discourage you to drive through the floodwater… 
not wanting to damage my vehicle”). Responses 
were provided on 7-point scales (1 = extremely 
unlikely and 7 = extremely likely).  
 
Past experience of driving through 
floodwater 
Past experience of driving through floodwater 
was measured using two items: “How often in the 
past 5 years have you driven through floodwater? 
‘Floodwater’ refers to a body of water covering 
land that is normally dry”. Past experience of 
being a passenger in a car driving through 
floodwater was also measured using two items: 
“How often in the past 5 years have you been a 
passenger in a car that has driven through 
floodwater? “Floodwater” refers to a body of 
water covering land that is normally dry.” 
Responses were provided on a 7-point scale (1 
=never and 7 = very often). 
 
 
 
 
 
 
 
 
 
 
 
 

Data analysis 
Data analyses were conducted using a range of 
statistical techniques. Descriptive statistics were 
generated using SPSS V25. Linear regression 
models were estimated using R15, and structural 
equation models were estimated using the 
lavaan package16 in R.  
 

Open science 
All study data, analysis scripts, and materials are 
available at the Open Science Framework project 
site at: https://osf.io/rndxz   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://osf.io/rndxz
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Participant characteristics 
 
Table 1. Participant demographic characteristics. 

Demographic characteristic Phase 1 (n = 44) Phase 2 (n=250) 

Gender 
     Male 
     Female 

 
25 (56.8%) 
19 (43.2%) 

 
83 (33.2%) 
164 (65.6%) 

Marital status 
     Married registered 
     Married de facto 
     Separated/Divorced 
     Widowed 
     Never Married 

 
0 (0.0%) 
0 (0.0%) 
0 (0.0%) 
0 (0.0%) 
44 (100.0%) 

 
0 (0.0%) 
0 (0.0%) 
0 (0.0%) 
0 (0.0%) 
250 (100.0%) 

Employment status 
     Full-time work 
     Part-time/casual work 
     Full-time student 
     Part-time student 
     Unemployed/home duties 

 
0 (0.0%) 
12 (27.3%) 
27 (61.4%) 
2 (4.5%) 
3 (6.8%) 

 
0 (0.0%) 
42 (16.8%) 
172 (68.8%) 
15 (6.0%) 
21 (8.4%) 

Household income (annual) 
     Nil – $18,200 
     $18,201 - $37,000 
     $37,001 - $80,000 
     >$80,001 

 
11 (25.0%) 
4 (9.1%) 
14 (31.8%) 
15 (34.1%) 

 
37 (14.8%) 
32 (12.8%) 
83 (33.2%) 
98 (39.2%) 

Highest educational attainment 
     Completed junior school (yr 10) 
     Completed senior school (yr 12) 
     TAFE certificate / diploma 
     Undergraduate degree 
     Postgraduate degree 

 
0 (0%) 
35 (79.5%) 
3 (6.8%) 
5 (11.4%) 
1 (2.3%) 

 
111 (44.4%) 
114 (45.6%) 
13 (5.2%) 
11 (4.4%) 
1 (0.4%) 

State of residence 
     New South Wales 
     Victoria 
     Queensland 
     South Australia 
     Western Australia 
     Tasmania 
     Northern Territory 
     Australian Capital Territory 

 
1 (2.3%) 
0 (0.0%) 
43 (97.7%) 
0 (0.0%) 
0 (0.0%) 
0 (0.0%) 
0 (0.0%) 
0 (0.0%) 

 
91 (36.4%) 
76 (30.4%) 
27 (10.8%) 
10 (4.0%) 
41 (16.4%) 
1 (0.4%) 
1 (0.4%) 
3 (1.2%) 

Age 
     Mean (SD) 
     Minimum 
     Maximum 

 
18.36 (2.18) 
16 
25 

 
17.63 (1.24) 
16 
21 
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RESULTS 
 

Phase 1: Identification of key beliefs 
Phase 1 identified learner drivers’ key beliefs regarding driving through floodwater which are presented in 
Table 2. 
 
Table 2. Learner drivers’ key beliefs regarding driving through floodwater. 

Beliefs Theme Frequency 
(n) 

Percent 
(%) 

Advantages Get to my destination 
Have fun 

28 
2 

64% 
5% 

Disadvantages Damage or ruin my car 
Get myself or my passengers injured or killed 
Be in danger 
Lose control of my car  
Get stuck  
Encounter hidden hazards (e.g., trees, power lines, deep 
water) 
Use emergency services resources 

24 
27 
14 
15 
14 
10 
 
3 

55% 
61% 
32% 
34% 
32% 
23% 
 
7% 

People who 
would Approve 

Parents 
Other family members 
Friends 
People who drive large cars or trucks 
Thrill seekers 
Inexperienced drivers 

10 
31 
27 
6 
5 
3 

23% 
70% 
61% 
14% 
11% 
7% 

People who 
would 
Disapprove 

Authorities such as the police 
Rescuers such as the State Emergency Service (SES) 

15 
10 

23% 
34% 

Facilitators If there is an emergency 
Water conditions seem appropriate (e.g., shallow water, 
water not flowing) 
Needing to get to my destination 
Needing to escape danger 
If there is no other route to my destination 
Support from other people 

12 
16 
 
14 
6 
5 
5 

27% 
36% 
 
32% 
14% 
11% 
11% 

Barriers The risk of injury or death for myself or others 
Water conditions do not seem appropriate (e.g., deep 
water, water flowing) 
Not wanting to damage my vehicle 
Not being able to see what is beneath the water surface 
Not being in a large car 
Another safe route to my destination is available 

21 
37 
 
9 
6 
5 
4 

48% 
84% 
 
20% 
14% 
11% 
9% 
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Phase 2: Testing key beliefs 
Using a larger sample and quantitative questions, Study 2 examined the ability of each of the beliefs 
identified in Study 1 to predict learner drivers’ willingness to drive through the floodwater in this scenario. 
To begin, bivariate correlations between the beliefs and learner drivers’ willingness to drive through the 
floodwater in this scenario were examined and are presented in Table 3. Subsequently, four linear multiple 
regression analyses were conducted to examine the relative importance of each belief in predicting 
willingness to drive through floodwater. 
 
Table 3. Bivariate correlations between key beliefs and willingness to drive through floodwater. 
 M (SD) r p 
Behavioural Beliefs: If I drive through the floodwater, I would…    

Get to my destination 4.48 (1.75) .59 <.001* 
Have fun 2.87 (1.74) .50 <.001* 
Damage or ruin my car 5.03 (1.54) -.41 <.001* 
Get myself or my passengers injured or killed 3.57 (1.70) -.55 <.001* 
Be in danger 4.72 (1.61) -.57 <.001* 
Lose control of my car  4.94 (1.52) -.55 <.001* 
Get stuck  5.08 (1.41) -.50 <.001* 
Encounter hidden hazards (e.g., trees, power lines, deep water) 5.23 (1.46) -.42 <.001* 
Use emergency services resources 4.47 (1.62) -.47 <.001* 
Normative Beliefs: The following people are likely to think I should 
drive through the floodwater…                                                           

   

Parents 2.58 (1.82) .58 <.001* 
Other family members 2.66 (1.75) .56 <.001* 
Friends 3.53 (1.90) .57 <.001* 
People who drive large cars or trucks 3.81 (1.83) .45 <.001* 
Thrill seekers 5.29 (1.67) .31 <.001* 
Inexperienced drivers 3.52 (1.87) .25 <.001* 
Authorities such as the police 2.14 (1.48) .37 <.001* 
Rescuers such as the State Emergency Service (SES) 2.27 (1.66) .26 <.001* 
Control Beliefs – Facilitators: How likely are the following to help 
or encourage you to drive through the floodwater…                                            

   

If there is an emergency 5.05 (1.65) .48 <.001* 
Water conditions seem appropriate  
(e.g., shallow water, water not flowing) 

5.03 (1.66) .54 <.001* 

Needing to get to my destination 4.32 (1.73) .64 <.001* 
Needing to escape danger 5.44 (1.56) .42 <.001* 
If there is no other route to my destination 4.85 (1.65) .56 <.001* 
Support from other people 4.05 (1.79) .60 <.001* 
Control Beliefs – Barriers: How likely are the following to prevent 
or discourage you from driving through the floodwater…                                                 

   

The risk of injury or death for myself or others 6.21 (1.23) -.14 .023* 
Water conditions do not seem appropriate  
(e.g., deep water, water flowing) 

6.03 (1.30) -.05 .473 

Not wanting to damage my vehicle 5.80 (1.25) -.27 <.001* 
Not being able to see what is beneath the water surface 5.81 (1.30) -.34 <.001* 
Not being in a large car 5.12 (1.48) -.15 .015* 
Another safe route to my destination is available 6.14 (1.28) -.16 .012* 

Note: * p < .05 (statistically significant) 
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Table 4. Regression results for critical beliefs predicting willingness to drive through floodwater. 
 M (SD) β p 
Behavioural Beliefs                                                         R2 = .51   <.001* 

Get to my destination 4.48 (1.75) .30 <.001* 
Have fun 2.87 (1.74) .22 <.001* 
Damage or ruin my car 5.03 (1.54) -.05 .454 
Get myself or my passengers injured or killed 3.57 (1.70) -.02 .794 
Be in danger 4.72 (1.61) -.19 .026* 
Lose control of my car  4.94 (1.52) -.15 .114 
Get stuck  5.08 (1.41) -.06 .467 
Encounter hidden hazards (e.g., trees, power lines, deep water) 5.23 (1.46) .04 .575 
Use emergency services resources 4.47 (1.62) .02 .695 
Normative Beliefs                                                           R2 = .43   <.001* 

Parents 2.58 (1.82) .32 .002* 
Other family members 2.66 (1.75) .05 .618 
Friends 3.53 (1.90) .27 <.001* 
People who drive large cars or trucks 3.81 (1.83) .04 .584 
Thrill seekers 5.29 (1.67) .02 .795 
Inexperienced drivers 3.52 (1.87) .04 .483 
Authorities such as the police 2.14 (1.48) .32 .012* 
Rescuers such as the State Emergency Service (SES) 2.27 (1.66) -.31 .004* 
Control Beliefs – Facilitators                                          R2 = .46   <.001* 

If there is an emergency 5.05 (1.65) .13 .090 
Water conditions seem appropriate  
(e.g., shallow water, water not flowing) 

5.03 (1.66) .13 .125 

Needing to get to my destination 4.32 (1.73) .30 <.001* 
Needing to escape danger 5.44 (1.56) -.21 .017* 
If there is no other route to my destination 4.85 (1.65) .13 .144 
Support from other people 4.05 (1.79) .26 <.001* 
Control Beliefs – Barriers                                               R2 = .17   <.001* 

The risk of injury or death for myself or others 6.21 (1.23) .09 .311 
Water conditions do not seem appropriate  
(e.g., deep water, water flowing) 

6.03 (1.30) .23 .004* 

Not wanting to damage my vehicle 5.80 (1.25) -.19 .014* 
Not being able to see what is beneath the water surface 5.81 (1.30) -.39 <.001* 
Not being in a large car 5.12 (1.48) -.03 .678 
Another safe route to my destination is available 6.14 (1.28) -.04 .614 

Note: * p < .05 (statistically significant) 
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Table 5. Percentage of participants holding each belief. 
 Extremely  

unlikely 
 Extremely  

likely 
 1 2 3 4 5 6 7 
Behavioural Beliefs: If I drive through the floodwater, I would…                                                           

Get to my destination* 8.4 8.8 7.2 19.2 28.8 13.6 14.0 
Have fun* 30.0 20.4 13.2 18.8 7.6 6.8 3.2 
Damage or ruin my car 4.0 3.2 8.4 14.8 26.8 25.2 17.6 
Get myself or my passengers injured or 
killed 

12.4 18.8 18.4 19.2 19.2 5.2 6.8 

Be in danger* 2.8 6.0 15.6 19.2 21.2 18.8 16.4 
Lose control of my car  2.4 5.6 8.0 18.8 26.8 21.2 17.2 
Get stuck  1.6 2.8 10.0 16.0 28.4 24.0 17.2 
Encounter hidden hazards (e.g., trees, 
power lines, deep water) 

2.0 3.2 6.4 16.4 25.2 24.0 22.8 

Use emergency services resources 3.6 8.4 15.6 24.8 19.2 14.0 14.4 
Normative Beliefs: The following people are likely to think I should drive through the floodwater…                                                           
Parents* 42.4 17.6 11.6 10.0 9.6 4.0 4.8 
Other family members 36.0 21.2 12.8 13.6 8.4 3.6 4.4 
Friends* 22.0 12.0 16.4 14.0 17.6 12.4 5.6 
People who drive large cars or trucks 16.4 10.4 14.0 20.0 20.8 10.8 7.6 
Thrill seekers 6.8 1.6 4.0 12.0 21.6 27.2 26.8 
Inexperienced drivers 20.4 14.4 14.0 17.2 18.4 8.8 6.8 
Authorities such as the police* 50.8 15.6 16.4 10.0 2.0 4.0 1.2 
Rescuers such as the State Emergency 
Service (SES)* 

50.8 14.0 13.6 10.0 5.6 2.4 3.6 

Control Beliefs – Facilitators: How likely are the following to help or encourage you to drive through the 
floodwater…                                            
If there is an emergency 4.0 6.0 8.0 11.2 25.6 24.0 21.2 
Water conditions seem appropriate  
(e.g., shallow water, water not flowing) 

5.2 4.8 7.2 13.6 22.8 26.4 20.0 

Needing to get to my destination* 10.0 7.6 10.4 20.4 24.0 19.2 8.4 
Needing to escape danger* 3.6 2.8 4.8 11.6 19.6 27.2 30.4 
If there is no other route to my 
destination 

4.8 5.2 11.6 14.0 23.6 24.4 16.4 

Support from other people* 12.0 10.8 12.0 22.4 20.4 13.2 9.2 
Control Beliefs – Barriers: How likely are the following to prevent or discourage you from driving through 
the floodwater…                                                 
The risk of injury or death for myself or 
others 

1.2 0.8 3.6 3.2 10.4 23.2 5.6 

Water conditions do not seem 
appropriate (e.g., deep water, water 
flowing)* 

0.8 1.6 4.4 5.2 12.8 25.2 50.0 

Not wanting to damage my vehicle* 0.4 2.0 2.0 10.8 19.6 28.0 37.2 
Not being able to see what is beneath 
the water surface* 

0.4 2.0 4.0 8.0 20.8 24.8 40.0 

Not being in a large car 2.8 2.4 9.6 14.0 26.8 25.2 19.2 
Another safe route to my destination is 
available 

0.4 2.0 3.6 5.2 11.6 20.0 57.2 
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Testing key beliefs 
(continued) 
A range of beliefs predicted willingness to drive 
through floodwater in the presented scenario.  
 
In terms of behavioural beliefs, getting to the 
destination and having fun predicted increased 
willingness to drive through floodwater in the 
presented scenario. However, the belief that the 
learner driver would be in danger predicted 
reduced willingness to drive through floodwater 
in the presented scenario. 
 
In terms of normative beliefs, approval by 
parents, other family members, and disapproval 
by police predicted increased willingness to drive 
through floodwater in the presented scenario. 
However, disapproval by rescuers such as the 
State Emergency Service (SES) predicted reduced 
willingness to drive through floodwater in the 
presented scenario. 
 
Table 6. Percentage of participants holding the 
desired critical belief. 
Critical belief %  
Behavioural beliefs  
Get to my destination 17.2% 
Have fun 50.4% 
Be in danger 35.2% 
Normative beliefs  
Parents 60% 
Friends 34% 
Authorities 66.4% 
Rescuers 64.8% 
Barriers  
Needing to get to my destination 17.6% 
Needing to escape danger 6.4% 
Support from other people 22.8% 
Facilitators  
Water conditions do not seem 
appropriate (e.g., deep water, 
water flowing) 

75.2% 

Not wanting to damage my 
vehicle 

65.2% 

Not being able to see what is 
beneath the water surface 

64.8% 

 
 

In terms of control beliefs, needing to get to their 
destination, having support from other people, 
and the water conditions (e.g., depth, flow) 
predicted increased willingness to drive through 
floodwater in the presented scenario. However, 
needing to escape danger, not wanting to 
damage their vehicle, and not being able to see 
what is under the water predicted reduced 
willingness to drive through floodwater in the 
presented scenario.  
 

Model tests 
We tested two structural equation models 
predicting willingness to drive through (see Figure 
2) and avoid driving through floodwater (see 
Figure 3) with theory of planned behaviour 
variables as predictors, and accounting for past 
behaviour as both a driver and a passenger.  
 
Willingness to drive through 
floodwater 
The structural equation model presented in 
Figure 2 explained 80% of the variance in 
willingness to drive through floodwater in the 
presented scenario. Past experience as a 
passenger but not as a driver predicted attitudes, 
subjective norms, and perceived behavioural 
control regarding driving through floodwater in 
the presented scenario. Attitudes, subjective 
norms, and perceived behavioural control 
regarding driving through floodwater in the 
presented scenario predicted willingness to drive 
through floodwater. Neither past experience as a 
passenger or driver predicted willingness to drive 
through floodwater directly in the full model.  
 
Willingness to avoid driving through 
floodwater 
The structural equation model presented in 
Figure 3 explained 36% of the variance in 
willingness to avoid driving through floodwater in 
the presented scenario. Past experience as a 
passenger but not as a driver predicted attitudes 
and subjective norms regarding driving through 
floodwater in the presented scenario. Subjective 
norms, but not attitudes or perceived behavioural 
control, predicted willingness to drive through 
floodwater in the presented scenario 
 
 



 17 

 
Figure 2. Structural equation model predicting willingness to drive through floodwater. 
 

 
 
 
 
Figure 3. Structural equation model predicting willingness to avoid driving through floodwater. 

 
 
Note: More than a quarter of the sample (26.4%) had driven through floodwater at least once as a driver 
and more than half of the sample (57.6%) had been a passenger in car that has driven through floodwater 
at least once.
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DISCUSSION 
The current research used a comprehensive 
mixed-methods approach across two studies to 
investigate the attitudes, beliefs, and willingness 
of Australian learner drivers to drive through or 
avoid driving through floodwater.  
 

Key findings 
Results identified a range of key beliefs that 
predicted willingness to drive into floodwater. 
Beliefs regarding the behaviour included the 
belief that it will get them to their destination, 
and that it will be fun. The belief that it would put 
them in danger negatively predicted willingness 
to drive into floodwater. Normative beliefs that 
predicted willingness to drive into floodwater 
included perceived approval of parents, other 
family members, and authorities such as the 
police. Facilitators included needing to get to 
their destination, needing to escape danger, and 
support from other people. Barriers to driving 
into floodwater included water conditions not 
seeming appropriate, not wanting to damage 
their vehicle, and not being able to see what is 
beneath the water surface. 
 
Results further indicated that social psychological 
factors from the theory of planned behaviour—
attitudes, subjective norms, and perceived 
behavioural control—regarding driving into 
floodwater, and avoiding driving into floodwater, 
were predicted by past experience as a passenger 
but not by past experience as a driver, most likely 
due to lack of driving experience. Attitudes, 
subjective norms, and perceived behavioural 
control predicted willingness to drive into 
floodwater; however, only subjective norms 
predicted willingness to avoid driving into 
floodwater. 
 

Implications 
This study has important implications for the 
prevention of flood-related deaths among young 
people. Specifically, the study shows that 
modifiable social psychological factors from the 
theory of planned behaviour predict willingness 
to drive and avoid driving into floodwater.  
 

 
 
The research supports that theory-based targets 
should be considered for the development of 
intervention programs for new drivers, due to 
their association with willingness to drive into 
and avoid driving into floodwater. 
 
The results also highlight the importance of 
modelling safe driving behaviour for young 
passengers. The association between subjective 
norms (i.e., social pressures) and willingness to 
drive into floodwater further highlights that it is 
important for those supervising learner drivers to 
set up expectations around avoiding driving into 
floodwater if it is encountered on a driving route. 
Public safety campaigns should therefore 
encourage drivers to consider the influence of 
modelling risky driving behaviours may have on 
younger passengers’ future willingness to drive 
into floodwater. A further strategy for 
disseminating this information could be through 
government issued handbooks for learner drivers. 
It should also be acknowledged that learner 
drivers may not encounter such a situation while 
learning to drive. The handbook may therefore 
encourage supervising drivers to discuss this 
scenario with learner drivers and to help them to 
develop an understanding of what the definition 
of a flooded road is and how to manage such a 
scenario if it is encountered in the future.   
 
Further implementation strategies could include 
embedding messages targeting the beliefs 
identified in the current study within driver 
education programs and school-based activities 
to promote safer beliefs and willingness 
regarding driving into floodwater.  
 

Future research 
Future research should seek to test the effect of 
embedding behaviour change techniques 
targeting the identified beliefs and theoretical 
mechanisms in driver education and school-based 
programs on reducing willingness to drive into 
floodwater. Future research should also seek to 
test safety messages aimed at reducing modelling 
of risky driving behaviours to younger 
passengers. Finally, future research should seek 
to examine the relationship between willingness 
to drive and avoid driving into floodwater on 
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actual behaviour in “real-world” contexts, such as 
during flood events. 
 

Limitations 
While the study uses a rigorous mixed-methods 
approach and is the first to investigate the 
attitudes and beliefs of learner drivers regarding 
driving into and avoiding driving into floodwater, 
the results should be considered in light of some 
limitations. Specifically, both studies used cross-
sectional observational designs which means that 
causal inferences cannot be made. Further, due 
to ethical and practical implications associated 
with directly observing driving during flood 
events, self-report measures of willingness to 
drive into floodwater and avoid driving into 
floodwater in a hypothetical scenario were used. 
We sought to improve this measurement; 
however, by using a picture that was rigorously 
pilot tested to aid the learner drivers in imagining 
and relating to the hypothetical scenario. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusions 
The current study has provided insight into the 
attitudes and beliefs of learner drivers regarding 
driving behaviour during flood events. The study 
has further identified which attitudes and beliefs 
are associated with willingness to drive into 
floodwater and willingness to avoid driving into 
floodwater. A key finding is that having 
experienced driving into floodwater as a 
passenger and perceived social pressure to drive 
into floodwater is positively associated with 
learner drivers’ willingness to drive into 
floodwater and negatively associated with 
avoiding driving into floodwater. This highlights 
the importance of focussing on parental 
modelling and social influences in intervention 
programs seeking to promote safe driving 
behaviour among new drivers during flood 
events. Further work is needed to test safety 
messages and interventions based on the beliefs 
and the social psychological factors to ascertain 
their effectiveness in changing willingness to 
drive and avoid driving into floodwater and “real-
world” driving behaviour during flood events. 
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