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Abstract  
There is no traffic-related education in the general educational curriculum of Saudi 
Arabia, and teenagers can acquire a licence without receiving traffic education. 
Consequently, the lack of sufficient traffic education can be a contributing factor to 
road traffic crashes (RTCs). This quantitative research study implemented a Structured 
Traffic Education Program (STEP) among 270 male students, all 18 years old. The study 
assessed demographic and driving experience characteristics and their association with 
exposure to car crashes and traffic violations. It is also an intervention study where 
there is statistical testing between baseline and follow-up data collection mediated by an 
intervention education program. It also analysed the levels of knowledge and self-reported 
commitment to traffic rules related to risky driving behaviours (RDBs) before and after 
implementing STEP. It was found that 66.3 percent of participants started driving at an 
illegal age, and only 1.5 percent underwent traffic education at a related institution. 
In addition, 67.8 percent of participants were unlicensed, 45.9 percent received at least 
one traffic violation, 34.1 percent were the mistaken party (at-fault driver) in crashes, 
and 56 percent watched drifting scenes out of curiosity or desire to be involved. Using 
a mobile phone while driving was the most prevalent RDB (77.8%). Saudis, drivers who 
started driving at an illegal age, car owners, and major traffic violators were significantly 
associated with causing crashes as the mistaken party (at-fault driver). The STEP program 
improved knowledge, commitment to traffic rules, and patterns related to RDBs. 
Additionally, driving licences should not be granted without comprehensive traffic 
education at driving schools. This study aims to contribute to reducing the epidemic 
of road traffic injuries (RTIs) and emphasises the importance of incorporating traffic 
education into school curricula. 

Key Findings   
• In Saudi Arabia, 18-year-olds can acquire a licence without receiving traffic education 
• A self-report survey of male students aged 18 years in Saudi Arabia found 66.3 percent of participants 

started driving at an illegal age and 67.8 percent of participants were unlicensed. 
• Implementing the Structured Traffic Education Program (STEP) improved knowledge, commitment to 

traffic rules, and patterns related to risky driving behaviours. 
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Introduction  

Every year, over a million people are killed in road traffic 
crashes (RTCs) worldwide (WHO, 2023). An additional 20 to 
50 million individuals suffer injuries and disabilities as a re
sult (2023). These fatalities and disabilities impose signifi
cant economic burdens on communities, including the cost 
of treatment, rehabilitation, investigation, and lost produc
tivity for those affected and their caregivers. Young adults 
aged 15 to 44 years account for 59 percent of global road 
traffic deaths (WHO, 2021). The World Health Organization 
(WHO) recognises that despite being a preventable global 
health issue, road traffic injuries/deaths have been over
looked on the global health agenda for many years. The 
WHO reported that 1.19 million people are killed in road 
crashes annually (2023) and if the current trend contin
ues without intervention, it is estimated that road traffic 
crashes will become the third leading cause of lost dis
ability-adjusted life years (DALYs) by 2030 (WHO, 2021). 
Studies have reported that environment and vehicle-re
lated factors account for 30 percent and 10 percent of traffic 
crashes, while human behavioural actions can contribute 
up to 90 percent of crashes (Assailly, 2017). Data from crash 
studies demonstrates that the introduction of new traffic 
regulations results in a subsequent rise in crash frequen
cies and while the impacts of police enforcement and in
frastructural measures are well documented (Dragutinovic 
& Twisk, 2006), effectiveness of road safety education re
mains uncertain. 

Road traffic injuries can be prevented but require com
prehensive action by governments that involves multiple 
sectors such as transportation, law enforcement, health, 
and education. It is important to note that only seven per
cent of the global population resides in countries with 
stringent and effective regulations to mitigate the risk fac
tors for road traffic crashes (RTCs) and have successfully 
implemented measures to control them (WHO, 2013). Ef
fective interventions encompass a range of strategies, in
cluding the development of educational programs, the in
corporation of safety features and infrastructure 
improvements in urban planning and transportation sys
tems, enhancements to vehicle safety features, and the en
hancement of post-crash care for crash victims. Equally im
portant are the interventions that target the behaviour of 
road users themselves. 

Adolescents face an increased risk of road injuries be
cause of their propensity to engage in risky driving behav
iours, which often serve developmental purposes such as 
identity formation, peer group integration, and the pursuit 
of adult status (Donovan, 1993; Evans & Wasielewski, 1983; 
Harré et al., 2000; Jonah, 1990; Moffit, 1993; Papadakis & 
Moore, 1991). In many European countries like France and 
Spain, road safety education has its place within the cur
riculum in primary and secondary schools (Catchpole & 
DiPietro, 2003). The primary objective of every road safety 
education program is to diminish the frequency of crashes 
and the resulting injuries. Consequently, assessing the suc
cess of road safety education programs involves consider
ing the reduction in crashes as the paramount evaluation 

criterion (Dragutinovic & Twisk, 2006). Many studies have 
reportedly shown the importance of traffic education pro
grams for adolescents (Cutello et al., 2020; Markl, 2016; 
Senserrick et al., 2009). Remarkably, our literature review 
revealed that, to date, there has been no comprehensive 
Structured Traffic Education Program (STEP) focused on 
educating young individuals about traffic rules related to 
risky driving behaviours in the Jazan region of Saudi Arabia. 
This suggests that our country needs research insights to 
provide evidence-based recommendations for policymakers 
and higher authorities to implement effective policies and 
interventions aimed at minimising the prevalence of road 
traffic crashes and improving road safety. 

The aims of this study were to assess demographic and 
driving experience characteristics and their association 
with exposure to car crashes and violations among 18-year-
old male students. Additionally, to evaluate their baseline 
levels of knowledge and self-reported commitment to traf
fic rules related to risky driving behaviours (RDBs) and 
measure the changes in knowledge and commitment fol
lowing STEP implementation. 

Methodology  

This quantitative study was an intervention study that in
vestigated the effectiveness of the Structured Traffic Educa
tion Program (STEP). Questionnaires were used at baseline 
and follow-up post program. Ethical approval was obtained 
from the King Khalid University committee. All items and 
purposes of the questionnaire, as well as anonymity, confi
dentiality, and privacy, were explained in the consent form. 
Each participant had the choice to withdraw at any part of 
the study. 

Study Area and Population     

The study was carried out in Jazan, Saudi Arabia. Partic
ipants were all male, aged 18 years and attending their 
third year of secondary education. Through personal com
munication with the Jazan Education Directorate (JED), it 
was determined that there were five government-funded 
secondary schools for males in Jazan city. Among these 
schools, there were 1,364 students, with 466 of them en
rolled in the third-year classes. 

The exclusion criteria were males aged 18 years who had 
never driven a car or had not driven a car in the week prior 
to the intervention, or during the intervention week, as well 
as those who were absent during the baseline assessment 
or throughout the course of the intervention. Additionally, 
students from private schools and international schools 
were excluded because they might have received traffic ed
ucation, potentially influencing the evaluation of the in
tervention program, as well as differing teaching environ
ments and administrative regulations in these schools. 

Data Collection Instrument    

The data collection tool used in this study was adapted 
from a previously designed self-administered question
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Table 1. Chronology and approach of the study design        

Stage 1 
(Questionnaire 1) 

Stage 2 
(STEP) 

Stage 3 
(Questionnaire 2) 

Cross-sectional Pre-test Intensive Interventional Course Post-test 

Demographics 
Risky driver behaviours (RDBs) 
Crashes 
Violations 

Knowledge 
Commitment 
(Traffic Rules) 

Knowledge 
Commitment 
(Traffic Rules) 

Table 2. Intensive STEP Activities    

Day 
(45min/
day) 

Time 

15 min 25 min 5 min 

Day 1 Self-Administered Questionnaire 
(Pre-Test Assessment) 

Epidemiology of car crashes in KSA 
(Lecture 1) 

Students’ projects* 
(Brainstorming 1) 

Day 2 Street Terrorism (Video Session) 

Day 3 Highlights on Traffic Rules and Regulation Systems Related to RDBs in Saudi 
Arabia (Lecture 2) 

Students’ projects 
(Brainstorming 2) 

Day 4 Whose Priority? Different Traffic Situations. (Workshop 1) 

Day 5 Find Out the Driver Error? Preventable Car Crashes Scenarios (Workshop 2) 

Day 6 Students’ projects (Presentations) 

Day 7 Self-Administered Questionnaire (Post-Test Assessment) Award best project winners and 
Closing 

*Students were free to choose the topics of their interest. 

naire, that was originally in the Arabic language (Supple
mentary Data 1 and 2). This questionnaire was obtained 
from a similar project, and the authors approved the use of 
the questionnaire in this study (Arishi & Al-Tell, 2012). 

The questionnaire included a unique code for students 
known as the Student Unique Identifier (SUI). This code 
linked participant data in the pre-test and post-test phases. 
The code included the student’s school number, class num
ber, specialty, seat number in the classroom (i.e., table 
number), and the last four digits of their mobile phone 
number. 

Intervention Program   

A total of 315 minutes (45 minutes per day) was allocated 
over seven days for the intensive educational intervention. 
The project intervention, the Structured Traffic Education 
Program (STEP), was designed with the assistance of a so
cial health academic professional from Jazan University. 
The designed STEP outline was evaluated by a lecturer from 
the Department of Community Medicine at Jazan Univer
sity for review and validation. STEP consists of two assess
ment tests, two lectures, two workshops, two brainstorming 
sessions, one video session, and one student presentation 
by the winner among the top 20 in the student competition 
(Table 1, Table 2). 

Lectures related to the epidemiology of RTCs in fatal and 
serious injury crashes, and traffic rules related to RDBs, ex
plaining what they are and how to comply. Workshops were 
practical, class-based sessions that used videos to simulate 
real-world crash scenarios, for example, improper overtak

ing or various situations involving cars at crossroads (e.g., 
determining priority). All students were expected to partic
ipate in these discussions. The video session was the most 
favoured educational resource; it was concise, informative, 
and had easily understandable messages. The brainstorm
ing sessions aimed to prepare students for their final pre
sentations, which were an integral part of their participa
tion in this project. Student groups collaborated as a team 
on a project of their choice, with the goal of transferring 
the knowledge they gained from STEP to another commu
nity. Involving students in the educational process helped 
them digest the material and share what they had learned 
with their families, friends, or relatives. All group presenta
tions took place on the sixth day, before the second assess
ment, ensuring students received the traffic information we 
intended to teach. On the last day of STEP, the winning 
team with the best project among the top five projects was 
selected by a school representative, highlighting the role 
of schools in STEPS, and awarded a surprise prize (Cash- 
300SR). 

Projects were evaluated using the Students’ Project Eval
uation Checklist conducted by a panel of three evaluators: 
two lecturers from the Department of Community Medicine 
at Jazan University and a school representative. The items 
and structure of the intervention remained consistent 
throughout all course sessions to minimise variability in 
implementation. 

To minimise recall bias, all questions were limited to a 
one-week period before the first and second stages of data 
collection, except for two specific cases: 1) 10 years for 
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questions related to deaths in the family due to a car crash, 
and 2) from the age of starting to drive for questions re
lated to violations and crashes. To prevent inter-observer 
bias, all data collection and STEP activities were carried out 
solely by the researcher. To avoid intra-observer bias, all 
STEP sessions followed the same structure and design, and 
were presented in a consistent environment to the greatest 
extent possible. 

At the end of the intervention education program, all 
students were expected to receive higher scores in the post-
test compared to the pre-test, which measures the benefits 
derived from the program anticipated to be reflected in 
their driving behaviours later on. 

Statistical Methods   

The questionnaire’s validity and reliability were assessed 
in the original article by Arishi & Al-Tell (2012) through 
correlation coefficients and Cronbach’s alpha coefficient. 
Knowledge statement items in the questionnaire were 
coded as zero for inadequate knowledge and one for ade
quate knowledge. Similarly, commitment statement items 
were coded as zero for no commitment, one for occasional 
commitment, two for mostly commitment, and three for 
full commitment behaviours. All analyses were conducted 
using the IBM SPSS v22 statistical package. A five-step 
analysis was performed: 

The level of significance was set at ≤0.05 with a 95% con
fidence interval. 

Results  
Demographic characteristics   

A total of 270 male students, all 18 years old and enrolled in 
the third year of secondary school, met all the inclusion and 
exclusion criteria for this analysis. More than 75 percent of 
students (n=203) were Saudi nationals, while the remain
ing students were non-Saudis (24.8%). The non-Saudi na
tionalities included Yemeni (7.04%), Egyptian (5.93%), Syr
ian (2.59%), and Sudanese (2.22%). The remaining students 
(7.04%) did not specify their nationalities. 

Driving experience characteristics    

The mean age at which participants commenced driving 
was 15.4 years (SD ±1.7 years). Notably, some participants 
initiated driving at an exceptionally early age. A substantial 
majority, more than 66 percent of students, commenced 
driving prior to reaching the legal age of 18 years, and even 
before the exceptional age of 17 years. Interestingly, only 
4 students (1.5%) had received formal traffic education at 
an accredited driving institution, while a significant pro
portion (75.2%) learned to drive with the assistance of their 
family members. Additionally, a notable 12.6 percent of 
students indicated that they acquired their driving skills 
solely through observation and later practiced indepen
dently. The majority of students (67.8%) were operating 
motor vehicles without a valid driving licence, making their 
driving illegal, while the remaining students held either 
permanent or temporary licences (Table 3). Approximately 
9.6 percent of students reported a considerable number of 
traffic violations. An issue of concern was the observation 
of drifting scenes, including risky sports and inappropri
ate car use, reported by 32 students (11.9%). Further de
tails pertaining to the participants’ driving experiences are 
in Table 3. 

Association between exposure to traffic      
crashes or violations and demographic or       
driving factors   

The involvement of students in car crashes as an offending 
party was statistically significant in relation to factors such 
as car ownership, Saudi nationality, illegal driving age, and 
receiving traffic violation notifications (Table 4). Possession 
of a driver’s licence was associated with greater involve
ment in crashes than not having a licence; in other words, 
licensed students were involved in more crashes than unli
censed students. In the same context, students from fam
ilies with an average income of ≥15,000 Saudi Riyals (ap
proximately AUD $4,000) were associated with being 
involved in crash as the at-fault driver and this association 
was statistically significant with a two-tailed p-value of 
0.03 (Table 4). 

Saudi nationals, particularly sons of working mothers, 
tended to start driving at a young, illegal age in their own 
cars and were the most frequent recipients of traffic vi
olations compared to students who were Saudi nationals 
whose mothers did not work (Table 4). Students who were 

1. Descriptive analysis was carried out for demographic 
data, information related to driving experience, and 
risky driving behaviours (RDBs). 

2. A chi-square test for independence was conducted to 
investigate the association between exposure to traf
fic crashes as a mistaken party (at-fault driver) or re
ceiving traffic violations and potential risk factors as
sociated with them. 

3. A paired samples t-test was performed to assess the 
impact of the intervention on students’ knowledge 
and commitment scores. This involved comparing the 
means of the total scores from the pre-test and post-
test assessments for both variables of interest. 

4. An independent samples t-test, along with Levene’s 
test for equality of variances, was conducted to com
pare the differences in scores (difference = post-test 
score-pretest score, i.e., improvement score) between 
two independent groups, where the difference was 
defined as the post-test score minus the pretest score. 

5. A one-way analysis of variance (ANOVA) between 
groups, with Levene’s test and robust tests for equal
ity of variances and means, respectively, and post hoc 
tests for multiple comparisons between groups, was 
conducted to explore the impact of multiple group 
factors on the differences in scores (improvement 
scores). 
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Table 3. Students’ characteristics related to driving experience (n=270)        

Variable N % 

Age at the commencement of driving (years) 
Mean=15.4 (SD ±1.7) 

10 2 0.7 

11 4 1.5 

12 17 6.3 

13 24 8.9 

14 23 8.5 

15 27 10.0 

16 82 30.4 

17 91 33.7 

How student learned to drive 

Family assistance 203 75.2 

Friends/relatives’ assistance 29 10.7 

Institution of driving education 4 1.5 

By observation and practising alone 34 12.6 

Has a driving licence 

No 183 67.8 

Yes, I have an official driving licence 67 24.8 

Yes, I have a temporary permit 20 7.4 

Has own car 

No 138 51.1 

Yes 132 48.9 

Number of received violation announcements 

0 146 54.1 

1 55 20.4 

2-10 40 14.8 

>10 3 1.1 

Uncountable 26 9.6 

Involved in a traffic crash and was the mistaken party 

No 178 65.9 

Yes, once 69 25.6 

Yes, twice 23 8.5 

In the last 10 years, a family member died in a traffic crash 

No 209 77.4 

Yes, one person 43 15.9 

Yes, two people 16 5.9 

Yes, three or more people 2 0.8 

Type of car planned to buy 

Economical car at a reasonable price 77 28.5 

Car with a strong engine and high-speed 46 17.0 

Car looks; beautiful and stylish 147 54.4 

Like to watch drifting scenes 

No 119 44.1 

Yes, I love it, and I wish to be involved in those scenes 32 11.9 

Watch them sometimes just out of curiosity nothing more 119 44.1 

more likely to report receiving a traffic violation were sons 
of families with an average income of less than 15,000 

Saudi Riyals and licensed students, with two-tailed p-val
ues of 0.03 and less than 0.001, respectively. 

Effect of Structured Traffic Education Program (STEP) on Knowledge and Commitment Toward Traffic Rule…

Journal of Road Safety 53



Table 4: Factors associated with involvement in a traffic crash as a mistaken party and traffic violation (n=270)                 

Demographic / 
Driving experience 
factor 

Involved in a 
traffic crash as 
the mistaken 
party 

X2 p-value 
(2-tailed) 

Has received a 
traffic violation 
announcement 

X2 p-value 
(2-tailed) 

No Yes No Yes 

N (%) N (%) N (%) N (%) 

Owns a car 

No 113 
(81.9) 

25 
(18.1) 

30.56 <0.001 101 
(73.2) 

37 
(26.8) 

39.97 < 0.001 

Yes 65 
(49.2) 

67 
(50.8) 

45 
(34.1) 

87 
(65.9) 

Average family 
income 

≥ 15000 84 
(59.6) 

57 
(40.4) 

4.73 0.030 67 
(47.5) 

74 
(52.5) 

4.57 0.033 

< 15000 94 
(72.9) 

35 
(27.1) 

79 
(61.2) 

50 
(38.8) 

Nationality 

Saudi 118 
(58.1) 

85 
(41.9) 

20.77 <0.001 92 
(45.3) 

111 
(54.7) 

23.84 < 0.001 

Non-Saudi 60 
(89.6) 

7 
(10.4) 

54 
(80.6) 

13 
(19.4) 

Mother occupation 

Not working 101 
(59.4) 

69 
(40.6) 

4.70 0.030 

Working 45 
(45.0) 

55 
(55.0) 

Age at the 
commencement of 
driving 

10-16 years 
(illegal age) 

47 
(48.5) 

50 
(51.5) 

19.38 <0.001 25 
(25.8) 

72 
(74.2) 

47.06 < 0.001 

17-18 years 
(exceptional 
and legal age) 

131 
(75.7) 

42 
(24.3) 

121 
(69.9) 

52 
(30.1) 

Has a driving licence 

No 135 
(73.8) 

48 
(26.2) 

14.49 <0.001 119 
(65.0) 

64 
(35.0) 

26.09 < 0.001 

Yes 43 
(49.4) 

44 
(50.6) 

27 
(31.0) 

60 
(69.0) 

Ever received a 
traffic violation 
announcement 

No 121 
(82.9) 

25 
(17.1) 

43.90 < 0.001 101 
(59.4) 

69 
(40.6) 

Once 30 
(54.5) 

25 
(45.5) 

45 
(45.0) 

More than 
once 

27 
(39.1) 

42 
(60.9) 

Change in level of knowledge and       
commitment towards traffic rules related to       
RDBs after STEP implementation     

There was an increase in score for both total commitment 
and knowledge scores following participation in the STEP 
program. The mean commitment score during the pre-test 
assessment was 51.07 (±16.31), which subsequently rose 

to 64.79 (±12.70) during the post-test assessment, out of 
a maximum achievable score of 83. The mean knowledge 
score during the pre-test assessment was 8.01 (±3.35), and 
it increased to 12.04 (±3.36) during the post-test assess
ment, with a maximum achievable score of 16. This in
crease in mean scores for students’ commitment was sta
tistically significant, with commitment scores of 13.71 
(±10.44), yielding a t-value of 21.59 and a one-tailed p-
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Figure 1. Prevalence of students using mobile phone while driving before and after STEP (n=270).              

Table 5. Effect of STEP on mean difference between pre- and post-assessments of commitment and knowledge               
(n=270)  

Parameter Pairs Mean ± SD Mean Difference 
± SD 

t p 
(1-tailed) 

Total Commitment Score Pre-test 51.07 ± 16.32 13.71 ± 10.44 21.59 <0.001 

Post-test 64.76 ± 12.70 

Total Knowledge Score Pre-test 8.01 ± 3.35 4.03 ± 2.76 23.95 <0.001 

Post-test 12.04 ± 3.35 

value of <0.001. Similarly, the increase in mean scores for 
students’ knowledge was also statistically significant, with 
scores of 4.03 (±2.76), a t-value of 23.95, and a one-tailed 
p-value of <0.001 (Table 5). 

The differences in commitment and knowledge scores 
were assessed in relation to potential associated factors and 
nationality and average family income were found signif
icant for commitment scores, with one-tailed p-values of 
less than 0.05 (Table 6). 

Students possessing permanent driving licences, tempo
rary driving permits, or those without licences were com
pared to assess differences in commitment and knowledge 
scores. We observed that a statistically significant differ
ence existed only in the case of knowledge among the three 
groups, with an F-value of 3.11 and a p-value of 0.046. 
Differences in mean values for the educational background 
of the parents (Father/Mother), possession of a driving li
cence, and other factors were not statistically significant 
(Table 7). 

Tables 8 presents examples of the top 10 Risky Driving 
Behaviours (RDBs) and the top 10 areas of insufficient 
knowledge both before and after the implementation of the 

STEP intervention. These tables illustrate a distinct shift in 
the items listed, indicative of notable improvements. It is 
important to note that the order of RDBs and knowledge 
items is solely determined by the outputs of the current 
project. Additionally, there were other instances of insuffi
cient knowledge not covered within the aforementioned 10 
items, which were also evident in students’ responses con
cerning the rule of not permitting driving below the age of 
18 years. Approximately 35.9 percent of respondents either 
believed that driving below this age was allowed or were 
uncertain about the regulation. 

The predominant behaviour observed among partici
pants, accounting for more than three-quarters of respon
dents, was the use of mobile devices while driving for vari
ous purposes, including calling, texting, reading, and other 
activities. Following the implementation of STEP, there was 
a remarkable reduction in the prevalence of this behaviour, 
although it remained more than half (Figure 1). 
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Table 6. Differences between two independent groups in relation to demographics, driving experience and scores              
(commitment and knowledge) (n=270)     

Demographic / 
Driving 
experience factor 

Difference between 
means of commitment 
scores 

t p 
(1-tailed) 

Difference Between 
Means of 
Knowledge Scores 

t p 
(1-tailed) 

N M ± SD N M ± SD 

Nationality 

Saudi 203 14.76 ± 
10.53 

2.48 0.007 203 4.19 ± 
2.78 

1.66 0.049 

Non-Saudi 67 11.30 ± 7.77 67 3.55 ± 
2.63 

Average family 
income (SR/
Month) 

≥ 15000 (≥ 
approx. 
AUD$4,000) 

141 15.00 ± 
10.91 

1.90 0.029 141 3.96 ± 
2.56 

0.47 0.318 

< 15000 (< 
approx. 
AUD$4,000) 

129 12.70 ± 8.82 129 4.12 ± 
2.95 

Owns a car 

No 138 13.52 ± 
11.36 

0.64 0.262 138 4.07 ± 
2.73 

0.24 0.406 

Yes 132 14.30 ± 8.41 132 3.99 ± 
2.78 

Age at the 
commencement of 
driving 

10-16 years 
(illegal age) 

97 15.15±10.29 1.55 0.062 97 3.92 
±2.57 

0.52 0.303 

17-18 years 
(legal and 
exceptional 
age) 

173 13.20 ±9.82 173 4.09±2.85 

Involved in a traffic 
crash and were the 
mistaken party 

No 178 13.04 
±10.47 

1.97 0.025 178 3.93 
±2.68 

0.88 0.189 

Yes 92 15.57 ±8.86 92 4.23±2.88 

In the last 10 
years, a family 
member died in a 
traffic crash 

No 209 14.29±10.20 1.19 0.118 209 4.01±2.78 0.21 0.417 

Yes 61 12.56±9.32 61 4.09±2.67 

Father Occupation 

Not working 52 12.54 ± 7.68 1.09 0.138 52 3.94 ± 
2.89 

0.27 0.396 

Working 218 14.22 ± 
10.49 

218 4.06 ± 
2.72 

Mother 
Occupation 

Not working 170 14.16 ± 
10.39 

0.57 0.286 170 3.96 ± 
2.85 

0.58 0.282 

Working 100 13.45 ± 9.39 100 4.16 ± 
2.57 
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Table 7. Difference between means of commitment scores and knowledge scores in relation with demographic              
and driving experience factors from multiple independent groups. (n=270)          

Demographic / Driving experience 
factor 

Difference Between Means of Commitment Scores F p 
(1-tailed) 

N M ± SD 

Father Education 

Not educated 12 13.75 ± 6.90 0.28 0.754 

Secondary or less 122 16.00 ± 11.43 

University and above 136 13.46 ± 8.87 

Mother Education 

Non-educated 44 13.55± 8.11 0.18 0.839 

Secondary or less 107 14.35 ±11.29 

University and above 119 13.63± 9.49 

Has a driving licence 

No 183 13.89 ± 10.62 0.02 0.985 

Yes, I have a permanent driving licence 67 14.03 ± 8.80 

Yes, I have a temporary permit 20 13.60 ± 8.44 

Demographic / Driving experience 
Factor 

Difference Between Means of Knowledge Scores F p 
(1-tailed) 

N M ± SD 

Father Education 

Non-educated 12 3.08 ± 3.55 0.97 0.382 

Secondary or less 122 4.20 ± 2.90 

University and above 136 3.97 ± 2.53 

Mother Education (n=270) 

Non-educated 44 4.61 ± 3.09 1.28 0.280 

Secondary or less 107 4.01 ± 2.88 

University and above 119 3.84 ± 2.48 

Has a driving licence 

No*A 183 4.03 ± 2.71 3.11 0.046*1 

Yes, I have a permanent driving licence*B 67 4.43 ± 2.91 

Yes, I have a temporary permit*C 20 2.70 ± 2.18 

*1: Post-Hoc Comparisons test indicated that *B is significantly different from *C. *A did not significantly differ from either group. 

Discussion  

Teaching and instilling safe traffic behaviour in children is 
a time-consuming endeavour. This is primarily due to the 
need for children to adapt to the rapidly changing traffic 
situations and comprehend traffic regulations. Unlike other 
subjects, traffic education is not part of the educational 
curriculum in Saudi Arabia, and it is possible to obtain a 
driver’s licence without prior traffic education. Thus, for 
the current study, we implemented an intensive Structured 
Traffic Education Program (STEP) to address this issue. Dri
ving before the age of 18 years is prohibited but still oc
curs, constituting a blatant violation of traffic regulations 
in Saudi Arabia. By focusing on 18-year-old teenagers, we 
are concentrating on the first year of official driving accord
ing to Saudi traffic regulations. By assessing their knowl
edge and providing them with an intensive dose of traffic 
education, we aim to emphasise this critical issue for poli
cymakers. 

Students with limited knowledge of road safety rules are 
at a greater risk of experiencing road traffic injuries (Dong 
et al., 2011). A prior study reported that drivers involved 
in crashes and frequent traffic violations exhibit a higher 
frequency of Risky Driving Behaviours (RDBs) on a daily 
basis (Evans & Wasielewski, 1982; Fergusson et al., 2003; 
Ivers et al., 2009; Merrikhpour et al., 2013; Vassallo et al., 
2007; Yue et al., 2020). In our study, we employed traffic 
car crashes as a measure of identifying students who had 
been identified as at-fault in crashes and traffic violations 
as tools to gauge the burden of RDBs and attempted to cor
relate most of the issues with these two variables. Our find
ings indicated that driving at a very early age, before the le
gal limit, is a significant concern, with approximately 35.9 
percent of students lacked knowledge of or possessed in
correct information regarding the legal driving age. Under
age driving served as an indicator of risky behaviour, po
tentially leading to traffic violations and crashes. Our study 
revealed a significant association between underage driving 
and involvement in RTCs as offending parties, as well as 
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Table 8. Pattern of top 10 RDBs* and insufficient knowledge items before and after STEP implementation               
(n=270)  

RDB (Risky Driving Behaviour) 

Before STEP After STEP 

N % N % 

1 Using mobile phone while driving (calling, texting, reading) 210 77.8 144 53.3 

2 Continue driving even during drowsiness and fatigue 95 35.2 47 17.4 

3 Do not buckle up at all (seat-belt) 86 31.9 25 9.3 

4 Do not care about U-turns if allowed or not allowed 63 23.3 23 8.5 

5 Going backward (reversing) on the highway 52 19.3 18 6.7 

6 Allow passengers to put parts of their bodies out of the window 49 18.1 15 5.6 

7 Overtake using the road shoulder** 47 17.4 20 7.4 

8 Insist on overtaking 47 17.4 18 6.7 

9 Compete with other cars while overtaking by increasing my car speed 43 15.9 7 2.6 

10 Overtake whatever the signals or lines that prevent it 41 15.2 10 3.7 

General Traffic Rules 

Before STEP After STEP 

N % N % 

1 A driver is responsible for passengers not using a seatbelt and bears the 
consequences of that. 

185 68.5 104 38.5 

2 Traffic police have the right to stop you or give you a traffic violation when you 
break the speed limit even if there is no traffic sign determining speed. 

185 68.5 91 33.7 

3 It is strictly forbidden to sit children under the age of ten years in the front seat of 
the car, except in the absence of a rear car seat. 

174 64.4 77 28.5 

4 While driving at night; you should slow down less than the maximum allowable 
speed. 

163 60.4 80 29.6 

5 If there is no sign, the maximum speed should not exceed 80 km/h inside the city 
and 120 km/h outside the city. 

143 53 75 27.8 

6 You must comply with the instructions of the traffic police, even if it is against the 
traffic signal or sign boards. 

142 52.6 33 12.2 

Priority Rules 

7 At mountain roads the priority is for ascending cars. 185 68.5 112 41.5 

8 Two vehicles beside each other, the first one intends to change direction and the 
second one going straight; the priority for second car 

126 46.7 76 28.1 

9 The priority for cars around the roundabout. 58 21.5 39 14.4 

10 The priority is for cars going on the main road but not for those coming from the 
side road. 

55 20.4 25 9.3 

* According to current data only. ** The lane after the yellow line. 

an increased frequency of traffic violations. This correlation 
aligns with the findings from a study conducted in Texas 
that found that between 1995 and 2000, 4,170 crashes were 
attributable to underage drivers (Huber Jr et al., 2006). 

Sound driving learning methods were mostly not present 
in our participants. Students who initiated driving solely 
through observation of other drivers, without any super
vision posed the greatest risk. These students used family 
cars without permission and lacked any prior driving ex
perience, which is a highly dangerous practice. Addition
ally, driving without a licence served as an indicator of 
risky behaviour. In our study, most students were eligible 
to obtain a licence but did not possess one. A study con
ducted on 5,235 Saudi males aged 15 years and above re
vealed that approximately 86 percent of participants en
gaged in at least one risky behaviour while driving, with 
unlicensed drivers being predominantly involved in RDBs 
(El Bcheraoui et al., 2015). The United States, especially 

southern and western states, have a higher percentage of 
fatal crashes involving young unlicensed drivers (Blows et 
al., 2005; Hanna et al., 2006, 2012). Our study demon
strated a significant relationship between possessing a dri
ver’s licence and improved knowledge among students, 
aligning with the results of a similar study showing that li
censed drivers exhibit greater awareness of traffic rules and 
RDBs (McKnight & Peck, 2003). Furthermore, participants 
with their own cars were more frequently involved in car 
crashes as offending parties and recipients of traffic viola
tions compared to students who did not own a car. A previ
ous study also reached a similar conclusion for young male 
drivers, indicating that students who own cars tend to ex
hibit impulsive behaviours that lead to more crashes and 
violations (Dahlen et al., 2005). 

In the case of students with early driving experience, 
getting caught, suspended (arrested), or at least receiving a 
traffic violation is an ominous sign for their future driving 
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habits. This includes students in our study who accrued nu
merous violations from the very beginning of their driving 
experience. Similarly, students who plan to purchase high-
speed, powerful-engine cars, as well as those who observe 
Tafheet (an illegal street racing trend, where people drift 
cars left and right at dangerously high speeds) scenes out 
of curiosity or with the intent to participate or mimic them, 
represent potential contributors to RTCs and traffic vio
lations. These unconventional thoughts or deviant behav
iours may be rooted in personality traits, desire for thrill-
seeking while driving, and propensity for risky road use. A 
study conducted in the United Kingdom investigated the 
associations between risky road user behaviour and individ
ual characteristics among teenagers. Their findings concur 
with our study, with associations found between sensation-
seeking, deviant behaviour, and attitudes toward risky road 
behaviour, particularly among participants around 14 years 
of age (Waylen & McKenna, 2008). Surprisingly, our study 
showed that mothers’ employment was linked to more traf
fic violations, likely because higher family income makes 
it easier for children to own cars at a younger age. Ad
ditionally, our study indicates that nationality influences 
commitment to traffic rules related to driving behaviours, 
with Saudis showing more improved knowledge and com
mitment compared to non-Saudis. 

Both knowledge and commitment to traffic rules per
taining to RDBs improved following the implementation of 
STEP in our study. This indicates that the course success
fully achieved its objectives and underscores the significant 
role that traffic education can play in reducing RDBs and 
RTCs. Despite the brevity and intensity of our educational 
course, it yielded beneficial results, which prompts a crit
ical question: How long will this knowledge and commit
ment be sustained? In reality, sustaining this knowledge 
and commitment requires continuous education and prac
tice of traffic rules. The positive effects on RDBs, when 
converted into good behaviour, will take time to manifest 
fully. Therefore, our research emphasises that traffic edu
cation is an ongoing process that should not be discontin
ued. While the improvement scores for both knowledge and 
commitment did not reach optimal levels, this is normal as 
complete change or improvement does not occur instanta
neously. This underscores the importance of ongoing edu
cation regarding road traffic rules. 

Using a mobile phone while driving emerged as the riski
est behaviour in our study, leading to its inclusion as a 
highlighted variable in the top ten. This behaviour re
mained prevalent both before and after the STEP interven
tion. . Traffic education programs have their limitations, as 
the knowledge imparted may not necessarily translate into 
behaviour in adolescents, or they can instil a level of confi
dence that does not match their skills. Also, early licensure 
may increase the probability of a crash risk (Raftery & Wun
dersitz, 2011). Based on our study results STEP emerged 
as a good initiative for enhancing knowledge related to 
RDBs. Further research with sustained positive outcomes is 
needed to make programs like STEP accessible to students 
as part of the school curriculum. 

Study limitations   

While this study provides important insights into attitudes 
and behaviours of young drivers, the focus of the study 
was male students. Although the ban on females being per
mitted to drive was lifted in 2018, the number of females 
with a driver’s licence in Saudi Arabia remains low. It is not 
known if the insights from male students are shared by fe
male students and future research is needed to understand 
more about the licensing and driving experiences for fe
males in Saudi Arabia. The study was also limited due to 
the lack of a control group. This study only compared pre 
and post changes of one group who received STEP. The re
sults related to commitment part of STEP were based on 
self-reported reactions and not on real observations of stu
dents’ behaviours. Furthermore, the STEP was not evalu
ated against future crash risks or resulting deaths or in
juries. 

Conclusions  

Among 18 year-old males, the Structured Traffic Education 
Program (STEP) demonstrated effectiveness in enhancing 
their understanding of safe and responsible driving and 
dedication to traffic rules pertaining to hazardous driving 
conduct. Our findings indicate a reduction in risky driving 
behaviours among program participants. However, we did 
not examine if this translates to a lower risk of road traffic 
crashes (RTCs). More research is needed to further establish 
the benefits of STEP. 

Author contributions   

Yahya A. Maslamani conceptualised this research and over
saw all stages or data collection and manuscript prepara
tion. Yahya A. Maslamani, Anwar M. Makeen, and Majed 
A. Ryani conducted the systematic review and wrote the 
first draft of the manuscript. Yahya A. Maslamani developed 
the search strategy and supervised the systematic review. 
Ahmed Y. Abouelyazid and Mohammad A. Jareebi com
pleted statistical analyses and prepared figures. Ahmad A. 
Bahri contributed data and critically reviewed the manu
script. All authors reviewed and approved the final version 
of the manuscript. 

Funding  

This research did not receive any specific grant from fund
ing agencies in the public, commercial, or not-for-profit 
sectors. 

Human Research Ethics Review     

Ethical approval was obtained from the King Khalid Uni
versity committee (HA06B001), record number 
(REC#20160304). 

Effect of Structured Traffic Education Program (STEP) on Knowledge and Commitment Toward Traffic Rule…

Journal of Road Safety 59



Data availability statement    

The authors declare that no materials, data nor protocols 
were used. 

Conflict of Interest Statement     

The authors declare no conflict of interest. 

Submitted: July 27, 2023 AEST, Accepted: January 23, 2024 
AEST 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom

mons.org/licenses/by/4.0/legalcode for more information. 

Effect of Structured Traffic Education Program (STEP) on Knowledge and Commitment Toward Traffic Rule…

Journal of Road Safety 60



References  

Arishi, A., & Al-Tell, W. A. R. (2012). The Level of 
Commitment of Jazan University Students (K.S.A) for 
Practicing Traffic Education as it Appears in Saudi 
Traffic Rule and its Implemented Regulation from 
Their Viewpoints. Journal of Jazan University: Human 
Sciences Branch, 2(1), 73–99. 

Assailly, J. P. (2017). Road safety education: What 
works? Patient Education and Counseling, 100, 
S24–S29. https://doi.org/10.1016/j.pec.2015.10.017 

Blows, S., Ivers, R. Q., Connor, J., Ameratunga, S., 
Woodward, M., & Norton, R. (2005). Unlicensed 
drivers and car crash injury. Traffic Injury Prevention, 
6(3), 230–234. https://doi.org/10.1080/
15389580590969175 

Catchpole, J., & DiPietro, G. (2003). Road safety 
education in schools: what to do, what not to do. In 
Proceedings conference “Road safety research policing 
and education conference: From research to action.” 
https://acrs.org.au/files/arsrpe/RS030028.pdf 

Cutello, C. A., Hellier, E., Stander, J., & Hanoch, Y. 
(2020). Evaluating the effectiveness of a young 
driver-education intervention: Learn2Live. 
Transportation Research Part F: Traffic Psychology and 
Behaviour, 69, 375–384. https://doi.org/10.1016/
j.trf.2020.02.009 

Dahlen, E. R., Martin, R. C., Ragan, K., & Kuhlman, 
M. M. (2005). Driving anger, sensation seeking, 
impulsiveness, and boredom proneness in the 
prediction of unsafe driving. Accident Analysis & 
Prevention, 37(2), 341–348. https://doi.org/10.1016/
j.aap.2004.10.006 

Dong, X., Peek-Asa, C., Yang, J., Wang, S., Chen, X., 
Chi, G., & Ramirez, M. (2011). The association of 
road safety knowledge and risk behaviour with 
paediatric road traffic injury in Guangzhou, China. 
Injury Prevention, 17(1), 15–20. https://doi.org/
10.1136/ip.2010.027540 

Donovan, J. E. (1993). Young adult drinking-driving: 
behavioral and psychosocial correlates. Journal of 
Studies on Alcohol, 54(5), 600–613. https://doi.org/
10.15288/jsa.1993.54.600 

Dragutinovic, N., & Twisk, D. (2006). The 
effectiveness of road safety education: A literature 
review. SWOV Institute for Road Safety Research. 

El Bcheraoui, C., Basulaiman, M., Tuffaha, M., Daoud, 
F., Robinson, M., Jaber, S., & Mokdad, A. H. (2015). 
Get a license, buckle up, and slow down: risky driving 
patterns among Saudis. Traffic Injury Prevention, 
16(6), 587–592. https://doi.org/10.1080/
15389588.2014.990090 

Evans, L., & Wasielewski, P. (1982). Do accident-
involved drivers exhibit riskier everyday driving 
behavior? Accident Analysis & Prevention, 14(1), 
57–64. https://doi.org/10.1016/0001-4575(82)90007-0 

Evans, L., & Wasielewski, P. (1983). Risky driving 
related to driver and vehicle characteristics. Accident 
Analysis & Prevention, 15(2), 121–136. 
https://doi.org/10.1016/0001-4575(83)90068-4 

Fergusson, D., Swain-Campbell, N., & Horwood, J. 
(2003). Risky driving behaviour in young people: 
prevalence, personal characteristics and traffic 
accidents. Australian and New Zealand Journal of 
Public Health, 27(3), 337–342. https://doi.org/
10.1111/j.1467-842X.2003.tb00404.x 

Hanna, C. L., Laflamme, L., & Bingham, C. R. (2012). 
Fatal crash involvement of unlicensed young drivers: 
county level differences according to material 
deprivation and urbanicity in the United States. 
Accident Analysis & Prevention, 45, 291–295. 
https://doi.org/10.1016/j.aap.2011.07.014 

Hanna, C. L., Taylor, D. M., Sheppard, M. A., & 
Laflamme, L. (2006). Fatal crashes involving young 
unlicensed drivers in the US. Journal of Safety 
Research, 37(4), 385–393. https://doi.org/10.1016/
j.jsr.2006.05.007 

Harré, N., Brandt, T., & Dawe, M. (2000). The 
development of risky driving in adolescence. Journal 
of Safety Research, 31(4), 185–194. https://doi.org/
10.1016/S0022-4375(00)00035-9 

Huber Jr, J. C., Carozza, S. E., & Gorman, D. M. 
(2006). Underage driving as an indicator of risky 
behavior in children and adolescents. Journal of 
Adolescent Health, 38(5), 612–616. https://doi.org/
10.1016/j.jadohealth.2005.09.002 

Ivers, R., Senserrick, T., Boufous, S., Stevenson, M., 
Chen, H. Y., Woodward, M., & Norton, R. (2009). 
Novice drivers’ risky driving behavior, risk 
perception, and crash risk: findings from the DRIVE 
study. American Journal of Public Health, 99(9), 
1638–1644. https://doi.org/10.2105/
AJPH.2008.150367 

Effect of Structured Traffic Education Program (STEP) on Knowledge and Commitment Toward Traffic Rule…

Journal of Road Safety 61

https://doi.org/10.1016/j.pec.2015.10.017
https://doi.org/10.1080/15389580590969175
https://doi.org/10.1080/15389580590969175
https://acrs.org.au/files/arsrpe/RS030028.pdf
https://doi.org/10.1016/j.trf.2020.02.009
https://doi.org/10.1016/j.trf.2020.02.009
https://doi.org/10.1016/j.aap.2004.10.006
https://doi.org/10.1016/j.aap.2004.10.006
https://doi.org/10.1136/ip.2010.027540
https://doi.org/10.1136/ip.2010.027540
https://doi.org/10.15288/jsa.1993.54.600
https://doi.org/10.15288/jsa.1993.54.600
https://doi.org/10.1080/15389588.2014.990090
https://doi.org/10.1080/15389588.2014.990090
https://doi.org/10.1016/0001-4575(82)90007-0
https://doi.org/10.1016/0001-4575(83)90068-4
https://doi.org/10.1111/j.1467-842X.2003.tb00404.x
https://doi.org/10.1111/j.1467-842X.2003.tb00404.x
https://doi.org/10.1016/j.aap.2011.07.014
https://doi.org/10.1016/j.jsr.2006.05.007
https://doi.org/10.1016/j.jsr.2006.05.007
https://doi.org/10.1016/S0022-4375(00)00035-9
https://doi.org/10.1016/S0022-4375(00)00035-9
https://doi.org/10.1016/j.jadohealth.2005.09.002
https://doi.org/10.1016/j.jadohealth.2005.09.002
https://doi.org/10.2105/AJPH.2008.150367
https://doi.org/10.2105/AJPH.2008.150367


Jonah, B. A. (1990). Age differences in risky driving. 
Health Education Research, 5(2), 139–149. 
https://doi.org/10.1093/her/5.2.139 

Markl, M. (2016). Effectiveness of road safety 
educational program for pre-drivers about DUI: 
practical implication of the TPB in developing new 
preventive program in Slovenia. Transportation 
Research Procedia, 14, 3829–3838. https://doi.org/
10.1016/j.trpro.2016.05.468 

McKnight, A. J., & Peck, R. C. (2003). Graduated 
driver licensing and safer driving. Journal of Safety 
Research, 34(1), 85–89. https://doi.org/10.1016/
S0022-4375(02)00084-1 

Merrikhpour, M., Donmez, B., Wang, C., Hayes, B., & 
Grush, B. (2013). Associations between drivers’ safety 
records and driving styles: A naturalistic study. In 
Proceedings of the Human Factors and Ergonomics 
Society Annual Meeting (Vol. 57, pp. 1973–1977). 
SAGE Publications. https://doi.org/10.1177/
1541931213571440 

Moffit, T. E. (1993). Adolescence-limited and life-
course persistent antisocial behaviour: A 
developmental taxonomy. Psychological Review, 100, 
674–701. https://doi.org/10.1037/
0033-295X.100.4.674 

Papadakis, E., & Moore, A. (1991). Drink-driving and 
Adolescent Lifestyles: Re-Thinking Policy. Australian 
Journal of Social Issues, 26(2), 83–106. https://doi.org/
10.1002/j.1839-4655.1991.tb01227.x 

Raftery, S. J., & Wundersitz, L. N. (2011). The efficacy 
of road safety education in schools: A review of 
current approaches. Criminology, 50(March), 88–100. 

Senserrick, T., Ivers, R., Boufous, S., Chen, H. Y., 
Norton, R., Stevenson, M., & Zask, A. (2009). Young 
driver education programs that build resilience have 
potential to reduce road crashes. Pediatrics, 124(5), 
1287–1292. https://doi.org/10.1542/peds.2009-0659 

Vassallo, S., Smart, D., Sanson, A., Harrison, W., 
Harris, A., Cockfield, S., & McIntyre, A. (2007). Risky 
driving among young Australian drivers: Trends, 
precursors and correlates. Accident Analysis & 
Prevention, 39(3), 444–458. https://doi.org/10.1016/
j.aap.2006.04.011 

Waylen, A. E., & McKenna, F. P. (2008). Risky 
attitudes towards road use in pre-drivers. Accident 
Analysis & Prevention, 40(3), 905–911. 
https://doi.org/10.1016/j.aap.2007.10.005 

World Health Organization (WHO). (2013). Global 
status report on road safety 2013: supporting a decade 
of action. World Health Organization. 

World Health Organization (WHO). (2021). Road 
traffic injuries fact sheet. https://www.who.int/en/
news-room/fact-sheets/detail/road-traffic-injuries 

World Health Organization (WHO). (2023). Road 
traffic injuries. https://www.who.int/news-room/fact-
sheets/detail/road-traffic-injuries 

Yue, Y., Yang, Z., Pei, X., Chen, H., Song, C., & Yao, 
D. (2020). Will crash experience affect driver’s 
behavior? An observation and analysis on time 
headway variation before and after a traffic crash. 
Tsinghua Science and Technology, 25(4), 471–478. 
https://doi.org/10.26599/TST.2019.9010015 

Effect of Structured Traffic Education Program (STEP) on Knowledge and Commitment Toward Traffic Rule…

Journal of Road Safety 62

https://doi.org/10.1093/her/5.2.139
https://doi.org/10.1016/j.trpro.2016.05.468
https://doi.org/10.1016/j.trpro.2016.05.468
https://doi.org/10.1016/S0022-4375(02)00084-1
https://doi.org/10.1016/S0022-4375(02)00084-1
https://doi.org/10.1177/1541931213571440
https://doi.org/10.1177/1541931213571440
https://doi.org/10.1037/0033-295X.100.4.674
https://doi.org/10.1037/0033-295X.100.4.674
https://doi.org/10.1002/j.1839-4655.1991.tb01227.x
https://doi.org/10.1002/j.1839-4655.1991.tb01227.x
https://doi.org/10.1542/peds.2009-0659
https://doi.org/10.1016/j.aap.2006.04.011
https://doi.org/10.1016/j.aap.2006.04.011
https://doi.org/10.1016/j.aap.2007.10.005
https://www.who.int/en/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/en/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://doi.org/10.26599/TST.2019.9010015

	Effect of Structured Traffic Education Program (STEP) on Knowledge and Commitment Toward Traffic Rules at First Year of Legal Driving in Saudi Arabia
	Abstract
	Introduction
	Methodology
	Study Area and Population
	Data Collection Instrument
	Intervention Program
	Statistical Methods

	Results
	Demographic characteristics
	Driving experience characteristics
	Association between exposure to traffic crashes or violations and demographic or driving factors
	Change in level of knowledge and commitment towards traffic rules related to RDBs after STEP implementation

	Discussion
	Study limitations

	Conclusions
	Author contributions
	Funding
	Human Research Ethics Review
	Data availability statement
	Conflict of Interest Statement

	References

