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ABSTRACT 

Adverse driving behaviour has been found to be the main contributor to most of the 
road traffic accidents in the country. The growing number of people killed or 
seriously injured on these accidents has also becoming a cause of concern for the 
government. Thus this study aimed to investigate the effect of the five facets of Big 
5 personality, self-efficacy and safety culture on adverse driving behaviour among 
motorists in Malaysia. The study also aimed to determine the mediating effect of self- 
efficacy and moderating role of safety culture on the relationship between Big 5 
personality and adverse driving behaviour. A conceptual framework underpinned by 
two theories; General Aggression Model (GAM) and Social Cognitive Theory (SCT) 
was developed and nine hypotheses were postulated and tested. This study applied 
an intercept survey method to gather data from designated R & R areas in the Klang 
Valley. A total of 3 1 1 usable responses were collected and these were analysed using 
Partial Least Sauares (PLS SEM). Several substantive findings were revealed. First. - 
four of the five dimensions of Big five personality; agreeableness, conscientiousness, 
neuroticism and openness to experience as well as self-efficacy and safety culture 
were significantlyArelated to adverse driving behaviour. Only extraversion was not 
found to be significantly related. Second, this study revealed that self-efficacy 
partially mediated the relationship between Big 5 personality and adverse driving 
behaviour, and safety culture moderated the relationship between Big 5 personality 
and adverse driving behaviour. These findings demonstrated that the two theories 
used to underpin this study were affirmed and validated. Finally, this study concluded 
with the discussion on the theoretical and practical implications on the findings, the 
study limitations and suggestions for future research. 

Keywords: Big 5 personality, self-efficacy, safety culture, adverse driving 
behaviour, motorists. 



ABSTRAK 

Gelagat pemanduan berlawanan telah dikenalpasti sebagai penyumbang utarna 
kepada kebanyakan kemalangan jalanraya di negara ini. Bilangan mereka yang 
terbunuh atau mengalami kecederaan parah akibat kemalangan-kemalangan ini telah 
membimbangkan kerajaan. Justeru kajian ini ingin menyelidiki kesan aspek Lima 
Besar Personaliti, efikasi kendiri dan budaya keselamatan ke atas gelagat pemanduan 
berlawanan di kalangan pemandu kereta di Malaysia. Kajian ini juga bertujuan 
menentukan kesan pengantaraan efikasi kendiri dan peranan penyederhana budaya 
keselamatan ke atas hubungan antara Lima Besar Personaliti dengan gelagat 
pemanduan berlawanan. Rangka kerja konsepsual yang ditunjangi oleh dua teori; 
Model Agresif Umum (GAM) and Theori Kognitif Sosial (SCT) telah dibangunkan 
manakala sembilan hipotesis telah dibentuk dan diuji. Kajian ini menggunakan 
kaedah tinjauan memintas untuk memungut data daripada kawasan R & R terpilih di 
lembah Klang. Sejumlah 311 respons telah diperolehi dan data dianalisis 
menggunakan Kuasa Dua Terkecil Separa (PLS SEM). Penemuan-penemuan 
terpenting telah diperolehi. Pertama, empat daripada lima dimensi Lima Besar 
Personaliti; 'agreeableness', 'conscientiousness', 'neuroticism' dan 'openness to 
experience' beserta efikasi kendiri dan budaya keselamatan mempunyai hubungan 
signifikan dengan gelagat pemanduan berlawanan. Hanya 'extraversion' didapati 
tidak mempunyai hubungan signifikan. Kedua kajian ini mendapati efikasi kendiri 
mengantara separa hubungan antara Lima Besar Personaliti dengan gelagat 
pemanduan berlawanan, manakala budaya keselamatan menyederhana hubungan 
antara lima besar personaliti dengan gelagat pemanduan berlawanan. Penemuan- 
penemuan ini membuktikan bahawa kedua-dua teori yang digunakan sebagai tunjang 
kajian telah dapat dipastikan dan disahkan. Akhir sekali kajian ini dirumuskan 
dengan perbincangan-perbincangan mengenai implikasi teori dan praktikal, 
kekangan kajian serta cadangan-cadangan kajian masa hadapan. 

Kata Kunci: Lima Besar Personaliti, efikasi kendiri, budaya keselamatan, gelagat 
pemanduan berlawanan, pemandu-pemandu kereta. 



ACKNOWLEDGEMENT 

Bismillahhirrahmanirrahim. All praises go to ALLAH the Most Gracious and the 

Most Merciful. May peace and blessing of ALLAH be upon our Prophet 

MUHAMMAD (SAW) and his family and his companions. 

First and foremost I would like to acknowledge my supervisors Dr. Jasmani Mohd 

Yunus and Dr. Suhaila Abdul Hanan who have shown great patience and 

understanding throughout my thesis work. Due to their support and guidance this 

thesis process became a wonderful journey of discovery and self-enlightenment. 

My utmost gratitude to Abah and Mama for your endless support and encouragement 

that made the completion of this thesis work possible. To my beloved husband, 

Abang, thank you for your love, your invaluable encouragement, psychological 

support and understanding, and for always being there when I needed you most. To 

my lovely daughter, Afina and son, Anas, your smiles at the end of every day gave 

me the will to continue with my research path. 

Last but not least, my gratitude goes to the Ministry of Higher Education Malaysia 

(MOHE) that this thesis would not have been made without financial support through 

the MyBrain (PhD) scheme. 



TABLE OF CONTENTS 

Permission to use 
Abstract 
Abstrak 
Acknowledgement 
Table of Contents 
List of Tables 
List of Figures 
List of Abbreviations 

CHAPTER ONE: INTRODUCTION 

Background 
Problem Statement 
Research Questions 
Research Objectives 
Scope of Study 
Significance of Study 
Definition of Terms 
Organization of Thesis 

CHAPTER TWO: LITERATURE REVIEW 

Introduction 
Driving Behaviour 
Big Five Personality 
2.31 Extraversion 
2.3.2 Agreeableness 
2.3.3 Conscientiousness 
2.3.4 Neuroticism 
2.3.5 Openness to Experience 
Self-Efficacy 
Safety Culture 
Underpinning Theories 
2.6.1 General Aggression Model 
2.6.2 Social Cognitive Theory 
Big Five Personality and Driving Behaviour 
2.7.1 Extraversion and Adverse Driving Behaviour 
2.7.2 Agreeableness and Adverse Driving Behaviour 
2.7.3 Conscientiousness and Adverse Driving Behaviour 
2.7.4 Neuroticism and Adverse Driving Behaviour 
2.7.5 Openness to Experience and Adverse Driving Behaviour 
Self-Efficacy and Adverse Driving Behaviour 
Safety Culture and Adverse Driving Behaviour 
Research Framework 
Chapter Summary 

. . 
11 

iii 
iv 
v 
vi 
ix 
xi 
xii 



CHAPTER THREE: METHODOLOGY 

Introduction 
Research Philosophy 
Research Design 
Population and Sampling Procedure 
3.4.1 Population 
3.4.2 Sampling Procedure 
3.4.3 Questionnaire Design 
Measures and Instrumentation 
3.5.1 Driving Behaviour 
3.5.2 Big Five Personality 
3.5.3 Self-Efficacy 
3.5.4 Safety Culture 
Data Collection Procedure 
Validity and Reliability 
3.7.1 Validity 
3.7.2 Reliability 
Pre and Pilot Tests 
Normality Test 
Multicollinearity Test 
Analysis of Data 
Chapter Summary 

CHAPTER FOUR: ANALYSIS AND FINDINGS 

Introduction 
Data Collection Process and Response Rates 
Bias in Survey Research 
4.3.1 Non-Response Bias 
4.3.2 Common Method Bias 
Data Screening 
4.4.1 Treatment of Missing Data 
4.4.2 Detection of Outliers 
Demographic Characteristics of Respondents 
Descriptive Statistics of Variables 
4.6.1 Driving Behaviour 
4.6.2 Big Five Personality 
4.6.3 Self-Efficacy 
4.6.4 Safety Culture 
Testing Significant Differences 
Testing of Normality 
Testing for Multicollinearity 
Assessment of PLS SEM Path Model 
4.10.1 Assessment of Measurement Model 
4.10.2 Assessment of Structural Model 
4.10.3 Testing the Mediating Effect 
4.10.4 Testing the Moderating Effect 
Chapter Summary 



CHAPTER FIVE: DISCUSSION, IMPLICATIONS AND 
CONCLUSIONS 

Introduction 
Recapitulation of Study 
Characteristics of Respondents 
Discussion of Hypotheses 
5.4.1 Direct Effect of Extraversion on Adverse Driving 
Behaviour 
5.4.2 Direct Effect of Agreeableness on Adverse Driving 
Behaviour 
5.4.3 Direct Effect of Conscientiousness on Adverse Driving 
Behaviour 
5.4.4 Direct Effect of Neuroticism on Adverse Driving 
Behaviour 
5.4.5 Direct Effect of Openness on Adverse Driving Behaviour 
5.4.6 Direct Effect of Self-efficacy on Adverse Driving 
Behaviour 
5.4.7 Direct Effect of Safety Culture on Adverse Driving 
Behaviour 
5.4.8 Mediating Effect of Self-Efficacy 
5.4.9 Moderating Effect of Safety Culture 
Implications of Findings 
5.5.1 Theoretical Implications 
5.5.2 Practical Implications 
Limitations of Study 
Suggestions for Future Research 
Conclusions 

REFERENCES 
APPENDIX 



LIST OF TABLES 

No. Page 

Road Traffic Accidents in Malaysia 

Number of Commuting Accidents Reported 

Definitions of Safety Culture 

Models of Safety Culture 

Sampling Size 

Driving Behaviour Measurement Scales 

Big 5 Personality Measurement Scales 

Self-Efficacy Measurement Scales 

Safety Culture Measurement Scales 

Results of the Reliability Tests 

Results of Independent Samples T-Test for Non Response 
Bias 
Results of the Common Method Variance Test 

Demographic Characteristics of Respondents 

Means of Driving Behaviour 

Means of Extraversion 

Means of Agreeableness 

Means of Conscientiousness 

Means of Neuroticism 

Means of Openness to Experience 

Means of Self-Efficacy 

Means of Safety Culture 

Gender and Driving Behaviour 

Age and Driving Behaviour (Violations) 

Age and Driving Behaviour (Errors) 

Age and Driving Behaviour (Lapses) 

Qualification and Driving Behaviour (Violations) 

Qualification and Driving Behaviour (Errors) 

Qualification and Driving Behaviour (Lapses) 

Driving Experience and Driving Behaviour (Violations) 



Driving Experience and Driving Behaviour (Errors) 158 

Driving Experience and Driving Behaviour (Lapses) 

Skewness and Kurtosis for Variables of Study 

Multicollinearity Test results 

Collinearity Statistics of Variables 

Measurement Results on Items Loadings, AVE and 
Composite Reliability 
Measurement Model: Discriminant Validity (Fornell- 
Larcker) 
Measurement Model: Discriminant Validity (Cross- 
Loadings) 
Structural Model Direct Assessment 

Effect Sizes in the Main Effect of PLS Path Model 

Latent Variable Coefficient RZ 

Predictive Relevance for Direct Relationship (Q2) 

Bootstrapping Results for Indirect Effect 

Test of Significance for Mediating Effect 

Test of Significance for Moderating Effect 

Summary of Hypotheses Tested 



LIST OF FIGURES 

No. 

2.1 General Aggression Model 

2.2 Triadic Reciprocity of Social Cognitive Theory 

2.3 Research Framework of the Study 

4.1 Full Measurement Model 

4.2 Structural Model: Algorithm 

4.3 Structural Model: Bootstrapping 

Page 



AVE 

CMV 

CR 

DBQ 

DOT 

GAM 

GDP 

INSAG 

LMX 

MIROS 

NIOSH 

NHTSA 

PLS 

PCA 

R & R  

SCT 

SEM 

SOCSO 

SPSS 

UKM 

VAF 

VIF 

WHO 

LIST OF ABBREVIATIONS 

Average Variance Extracted 

Common Method Variance 

Composite Reliability 

Driver Behaviour Questionnaire 

Department of Transport 

General Aggression Model 

Gross Domestic Product 

International Nuclear Safety Advisory Group 

Leader-Member Exchange 

Malaysian Institute of Road Safety Research 

National Institute of Occupational Safety and Health 

National Highway Traffic Safety Administration 

Partial Least Squares 

Principal Component Analysis 

Rest and Recreation 

Social Cognitive Theory 

Structural Equation Model 

Social Security Organization 

Statistical Package for Social Sciences 

Universiti Kebangsaan Malaysia 

Variance Accounted For 

Variance Inflation Factor 

World Health Organization 



1 
 

 

CHAPTER ONE 

 INTRODUCTION 

 

1.1 Background 

 

Road traffic accidents have been acknowledged as a global phenomenon and the growing 

number of people killed and seriously injured on the roads is a major cause of concern for 

most authorities around the world (Rifaat, 2010). Road accident is also a serious public 

health problem where in the year 2015 it was an eight position as a leading cause of death 

globally, an increased from tenth place in 2002, and is expected to be at the seventh place 

by 2030 (WHO, 2017). This trend is on the rise unless effective prevention efforts and 

safety related initiatives are implemented to cope with an increase in the number of 

vehicles, changing lifestyles, and risky attitudes among the vehicle users (Parsekar, Singh, 

Venkatesh & Nair, 2015). The World Health Organization (WHO) estimated that 1.25 

million people are killed in road accidents each year and as many 50 million more injured 

around the world. WHO also projected that an estimated 1.9 million road traffic deaths 

will occur each year worldwide by 2020, incurring an economic cost of over US$500 

billion annually (WHO, 2017).   

 

Lives lost and injuries inflicted were not only the outcomes of road accidents but they too 

create economic burden to the nation due to the loss in productivity. Road traffic accidents 

are the leading cause of death among young people aged between 15 and 19 years (WHO, 
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2015). These are the economically active group set to contribute to family, society, and 

the workforce. In addition, road accidents cause loss of life quality and these affect the 

society emotionally and economically. Consequences are not only in loss of lives but also 

property damage, permanent disability, medical and administrative costs, and 

psychological effects on the victims and their families (Yahia & Ismail, 2013; Mupimpila, 

2008). The costs in grief and sufferings of affected individuals and families are obvious 

though difficult to quantify.  

 

In the United States in 2016 alone around 40,200 people died in road accidents with some 

4.6 million people seriously injured (Korosec, 2017). Road crashes remain one of the 

leading causes of death, and contribute to an annual economic cost of approximately 

US$230 billion (Yang, 2012). These include financial costs to the society such as 

productivity, property damages, and medical expenses. In Canada approximately 3000 

fatalities occur every year from road crashes with an annual economic cost of $11 billion 

while almost 26,000 lost their lives on road accidents in the European Union with many 

more suffer serious injuries with life changing consequences (Arnau-Sabates, Garcia, 

Munoz & Capdevila, 2013; European Commission, 2017). Similar road fatality was found 

in Australia which recorded an average of 1300 people died yearly in traffic accidents 

(Guardian, 2017). Most developed countries were found to have a hundred lifetime risk 

of average person being killed in a road traffic accident and a one in three lifetime risk of 

being injured (Haegi, 2002). Meanwhile, China reported that approximately 260,000 

people die as a result of road accidents each year (China Daily, 2017), and India saw 



3 
 

137,000 people died and 470,000 injured due to road accidents in 2013. It is estimated 

that the road fatalities in India could cross the figure of 250,000 by 2025 (Singh, 2017). 

 

Injuries and fatalities from road traffic accidents, however, are more severe in developing 

countries. The low-income and middle income countries have only 54 percent of the 

world’s registered vehicles but recorded nearly 90 percent of the road fatalities (WHO, 

2017; Imran & Nasir, 2015). The fatality rates for low-income and middle income 

countries are 21.5 and 19.5 per 100,000 population, respectively compared to 10.3 per 

100, 000 population for high income countries (WHO, 2017).  The Asian region accounted 

for more than half of these fatalities, and it is estimated that two thirds of the world’s 

fatalities will occur in this region by 2020 (Fikri, Ismail & Wan Halim, 2015). These road 

traffic fatalities and injuries have profound effect to those countries which are frequently 

struggling with other development needs, and could have caused economic losses of up 

to 5 percent of their Gross Domestic Products (GDP) compared to 3 percent of GDP 

globally (WHO, 2015). 

 

The last few decades saw most developing countries experienced social and economic 

growth, and the number of registered vehicles had also grown tremendously. Malaysia is 

no exception and this growth was accompanied by an increase in the accident related 

fatalities.  Recent data show a two-fold increase in the registered vehicles in Malaysia 

from 13,828, 889 in 2004 to 27,613,120 in 2016, and the data indicate that 521,466 road 

crashes had occurred in 2016 compared to 326,815 in 2004 (see Table 1.1).  The Table 

also shows the fatality rates due to road accidents over a period of twelve years had 
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increased from 6,228 in 2004 to 7152 in 2016.  Although there was a decline in the 

fatalities in 2014 from 6,917 in year 2013, it recorded a slightly higher figure of 6,706 

deaths in 2015 and jumped to the highest number of fatalities in 2016 (Sunday Star, 2016a; 

New Straits Times, 2017).  These data demonstrate a growing need to improve the driving 

safety in Malaysia.  

 

Table 1.1 

Road Traffic Accidents in Malaysia 

Year Registered 

Vehicles 

Road Crashes Road Deaths Serious 

Injuries 

2004 

2006 

2008 

2010 

2012 

2014 

2015 

2016 

13,828,889 

15,790,730 

17,971,901 

20,188,565 

22,702,221 

25,101,192 

26,301,952 

27,613,120 

326,815 

341,252 

373,071 

414,421 

462,423 

476,196 

489,606 

521,466 

6,228 

6,287 

6,527 

6,872 

6,917 

6,674 

6,706 

7,152 

9,218 

9,253 

8,868 

7,781 

5,868 

4,432 

4,120 

  NA 

 

Source: MIROS (2015); New Straits Times (2017) 

 

There is also a serious economic consequence due to this disaster, and the total costs 

associated with road traffic accidents are very high. It was reported that the Malaysian 

government lost nearly 79 billion Ringgit due to fatal accidents from year 2004 to 2013 

(Bernama, 2014). The loss was due to those killed and injured, and had received numerous 

compensations, incentives, and facilities from the government including health services, 

education and financing. Based on the report from Malaysian Institute of Road Safety 

Research (MIROS), road accidents in 2016 cost Malaysia an estimated 9.21 billion 

Ringgit, an increase of 581.3 million Ringgit compared with 2015 (The Star, 2017). 
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Statistics have shown that the road traffic situation in Malaysia tends to be worsening as 

the country’s vehicles are increasing as well as the road networks which have also 

increased tremendously. As a result, road traffic accidents and fatalities will further 

increase from year to year unless efforts are made to improve road traffic safety 

(Abdulsalam, 2012). It is also predicted that road fatalities in Malaysia for the year 2020 

would be 10,716 (MIROS, 2015).  The Ministry of Transport Malaysia, however, has 

taken steps to reduce the road fatalities by taking more pre-emptive measures. Its former 

Minister Datuk Seri Liow Tiong Lai mentioned that Malaysia needs to cut the number of 

road traffic casualties by half as it goes down to becoming a developed nation by year 

2020. This means reducing the index of deaths per 10,000 registered cars from 2.6 in 2015 

to 2.0 over the next five years (Sunday Star, 2016b).  

 

One of the measures taken was by educating the road users through inculcating the road 

safety culture in the driving curriculum. Various Road Safety campaigns were also 

initiated to raise awareness among the public on the importance of adopting good road 

safety practices in the country. Nevertheless, with the rapid increase in the vehicles 

ownership in the country, it will inevitably lead to increased road accidents.  Thus traffic 

safety should be a serious matter that requires concerted efforts by all parties concerned 

to address the problem and its long-term consequences. Road accidents are also 

predictable and preventable, and if more commitments on safety are given by the 

authorities and the society, perhaps the fatalities could be reduced considerably. 
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Studies have found that road traffic accidents are influenced by a multitude of factors, 

including vehicle features, roadway designs and operations, driver characteristics, and 

environmental conditions (Rifaat, 2010). However, most studies have also concluded that 

human factors are the main contributors to the accidents.  Sabey and Taylor who first 

studied based on 2041 traffic accidents in 1980 found that human factors contributed to 

95 percent of those accidents (Ulleberg & Rundmo, 2003). Similarly, Yilmaz and Celik 

(2006), found that about 95 percent of the road traffic accidents were attributed to human 

factors, while a study by The World Health Organization revealed of at least 71 percent 

(Peden et al, 2004; Nordfjaern, Jorgensen & Rundmo, 2012).  Elvik and Vaa (2004) also 

found that 70 percent of road traffic accidents were due to faulty human behavior whereas 

vehicle features and road designs contributed only very small fractions.   

 

Most of the major developed countries also reported some kind of human error as a 

contributing factor to most of the road accidents such as 90 percent in the United States 

(Gresser, 2014; NHTSA, 2012), and over 80 percent in Irish roads and the UK (Smith, 

2013; IAM, 2015). Human factors such as road user behavior and incapacitation were also 

found to contribute more than 85 percent of all road accidents in Africa (Chen, 2010; 

Odero, Khayesi, & Heda, 2003).  93 percent of all road accidents in Zimbabwe recorded 

during the 2014 to 2015 festive seasons were caused by human error (The Sunday News, 

2015), while over 90 percent of traffic accident situations in Nigeria and Ghana were 

attributed to driver errors (Mohammed, Haadi & Deen, 2015). Human error was also 

accounted for 62 percent of all accidents on the road in Egypt (Masr, 2014).  More than 

82 percent of road accidents in the United Arab Emirate were attributed to human errors, 
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and in Jordan the human factors that contributed to traffic accidents included lack of 

driving skills, poor judgment, failure to react and aggressiveness (Abojaradeh et al, 2014).  

 

Studies have also shown that human error was the main reason for most of major road 

accidents in India (Kohli, Aathi & Sethi, 2013; Singh, 2017). Masuri, Md Isa and Mohd 

Tahir (2011) concurred that 90 percent of all road traffic accidents in most countries were 

caused by human error while vehicle defects, poor road designs and inadequate 

maintenance contributed only a fraction of the accidents. Rumar (1985) and Lajunen, 

Parker and Summala (2004) also found human actions contributed to 90 to 95 percent of 

traffic accidents and those of vehicle factors were mainly due to drivers’ malfunctioning 

in their driving rather that technical failure of the vehicles. Similarly studies by the 

Malaysian Institute Road Safety Research (MIROS) indicated that 80.6 percent of road 

accidents were attributed to human error while only 19.4 percent were the result of road 

and vehicle conditions (Sunday Star, 2016; NST, 2017).  This human factor contribution 

to road traffic accidents prompted Reason, Manstead, Stradling, Baxter and Campbell 

(1990) to develop a survey instrument, Driver Behaviour Questionnaire (DBQ) in 

measuring the driving behavior among vehicle users. 

 

Among the human factors, the most common contributors to road accidents are speeding, 

impaired driving, distraction, and fatigue (Harrison & Fillmore, 2011; Chen, 2010; Adeoti 

et al., 2007; Adams-Guppy & Guppy, 2003). Speeding refers to driving with an exceeding 

speed over the limit on the road. Speeding reduces the response time of the driver and 

increases the severity of the accident outcome.  Speeding was also found to be the most 
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common factor involved in driving offences among drivers regardless of age and level of 

skill and experience (Elliot, Armitage & Baughan, 2004).  In South Africa more than 75 

percent of fatal accidents reported were contributed to speeding (Afukaar, 2003). Impaired 

driving are those driving under the influence of alcohol and/or drugs. As a result the 

drivers’ perception, judgment and reaction times become impaired during driving and 

these contribute to major road traffic accidents and injuries (Fillmore, Blackburn & 

Harrison, 2008). In the United States an average of 1.5 million drivers arrested for alcohol 

related driving was way beyond the number of people arrested for other crimes such as 

theft and robbery (Chen, 2010).  

 

Distraction when driving is also a significant road safety threat. Distracted driving is the 

‘diversion of attention away from activities critical for safe driving towards a competing 

activity (NHTSA, 2012, p. 5)’. These include using mobile phones for placing a call or 

texting, eating, talking to passengers or even listening to the radio while driving. These 

distractions can divert the driver’s attention and reduce acute control of the driving, 

judgment and also slow reaction time (Rowden & Watson, 2013). NHTSA (2012) claimed 

that a driver is 23 times more likely to involve in accidents when driving distracted, while 

estimates show that 80 percent of accidents occur within 3 seconds of the performance of 

some distracting tasks (Ibrahim, Anderson, Burris, & Wagenaar, 2011). According to 

Atchley, Hadlocka and Lane (2012), Neyens and Boyle (2008), and Li (2013) two major 

concern areas for distracted driving involved mainly young drivers and mobile phone use 

while driving. Their studies have also found that drivers who use their mobile phones are 

four times more likely to be involved in an accident than when they were not using it.  
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Feeling drowsy or fatigue can contribute to the accidents because drivers sometimes have 

nodded off or fallen asleep behind the wheel (Adams-Guppy & Guppy, 2003).  

Drowsiness and fatigue affect physical and mental alertness, resulting in a decrease in the 

ability to safely operate a vehicle and an increase in the potential of human error (NHTSA, 

2014). Kee, Shamsul, and Goh (2010) found that fatigue and drowsiness contributed to 

most fatal accidents and injuries especially when driving in long and monotonous 

highway. This slows the driver’s reaction time, decreases awareness, and impairs 

judgment. All of these factors can results in the significant decline in the drivers’ abilities 

of perception, recognition and vehicle control (NHTSA, 2014). 

 

Road safety should be a collective effort of the authorities and public. While the 

authorities were designing various measures to improve safety on the roads, responsible 

driving and the right attitudes of the public when on the road is the key to road safety 

(Kohli, Aathi & Sethi, 2015). Generally, the safety counter measures can be mainly 

classified into three major areas; changing the drivers’ behavior through education and 

training as well as enforcement of traffic laws, vehicle related measures such having safer 

vehicles designs including seatbelts and airbag, and physical road infrastructure measures 

which may include traffic calming, traffic signals, roadway geometry configurations, and 

signs and markings (Chen, 2012).  Despite these efforts, road traffic accidents and 

fatalities continue to grow.  
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In addition, there is a deep concern expressed by the National Institute of Occupational 

Safety and Health (NIOSH) of the increasing trend of commuting accidents in the country 

(Lee, 2017). Commuting accidents are road accidents occurring during working hours or 

during the commute to or from workplace. Commuting accidents are also one of the main 

causes of occupational death and the impact is greater than industrial accidents as it 

normally involves multiple injuries. According to the Social Security Organization 

(SOCSO) record there was an increasing trend in the number of commuting accidents 

involving people travelling to and from workplace since 2010 (See Table 1.2 below). 

 

Table 1.2 

Number of Commuting Accidents Reported 

2010 2011 2012 2013 2014 2015 2016 

22036 24809 26256 27659 28037 28579 31314 

Source: SOCSO (2017) 

 

In 2017 SOCSO received 69,980 accidents report of which 47 percent were commuting 

accidents. The report also shows that 667 deaths were due to commuting accidents 

compared to 257 fatalities caused by industrial accidents (Malay Mail, 2018). Based on 

the above statistics the effectiveness of many programs designed as counter measures to 

road traffic accidents is still much to be desired and therefore there is a need for further 

investigation. There is also a suggestion from the Malaysian Road Transport Department 

for academics to be involved in investigating the phenomenon of rising road accidents 

despite the many safety campaigns (UKM Portal News, 2015). As human factors are the 

main contributor to most of the road traffic accidents worldwide, further empirical 
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research is needed to investigate the behavioral factors that may have significant influence 

on reducing the road traffic accidents and fatalities in Malaysia. 

 

1.2 Problem Statement 

 

Road traffic accident is the collision of vehicles which results in injury, property damage 

and death. It occurs when a road vehicle such as a motorcar, lorry, bus or motorcycle 

collides with other vehicles, pedestrians, animals, road debris or other geographical and 

architectural obstacles (Kohli, Aathi & Sethi, 2015). Road traffic accident is also a major 

public health concern due to its pervasive social, economic and health implications such 

as loss of life, property damage, permanent disability, monetary costs and time (Yahia & 

Ismail, 2013). However, most of the road traffic accidents are found to be mainly caused 

by human factors, and evidences indicate that unsafe driving behavior plays a key role to 

those accidents (Riendeau, 2012). According to Beck, Wang and Mitchell (2006), unsafe 

driving is a behavior that puts the driver and other road users at risk such as excessive 

speeding, weaving in and out of lanes, and driving through red lights or stop signs. This 

behavior places the individual driver and others at immediate risk of injury or fatality, and 

sometimes up to four times at greater risk than normal driving behavior (Blows, 

Ameratunga, Ivers, Lo & Norton, 2005). Given the significance of bad driving behavior 

in consistently contributing to most of the road traffic accidents, it is not surprising that 

large volume of literature had focused on examining the relationship of this behavior with 

various human facets especially the psychological and social aspects (Abojaradeh, Jrew, 

Al Ababsah & Al Talafeeh, 2014; Akaateba & Amoh-Gyimah, 2013; Riendeau, 2012;  
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Arnau-Sabates et al, 2012;  Nordfjaein, Jorgensen & Rundmo, 2012; Chen, 2010; Eiksund, 

2009; Dahlen, Martin, Ragan, & Kuhlman; 2005;  Iversend & Rundmo, 2012; Ulleberg & 

Rundmo, 2003), and that changes in the drivers’ behavior are one key to road traffic safety 

intervention  measures (Chen, 2012; Rifaat, 2010). 

 

Within psychology perspective, personality characteristics have been widely referred to 

explain the factors which may influence the risky or adverse driving behavior. According 

to Allport (1937) as cited by Sucha and Seitl (2011), personality is the ‘dynamic elements 

within an individual of those psychophysical systems that determine his unique 

adjustments to the environment’ (p.48). Personality is also described as thoughts, feelings 

and behaviors that show similarities or differences from one person to another and these 

elements remain fairly consistent throughout life (McCrae & Costa, 1995). Personality is 

useful when describing, explaining, and predicting human behavior toward certain actions 

(Larsen & Buss, 2013). Several researchers have argued that certain personality attributes 

are a main contributor to adverse driving that lead to traffic accidents (Riendeau, 2012; 

Dahlen & White, 2006; Schwebel et al, 2007; Boyce & Geller, 2002).   

 

In an earlier study by Beirness (1993), personality factors were scientifically examined to 

find evidence on their role in driving behavior and accident involvement, and findings 

have revealed of up to 35 percent of the variance in risky driving contributed by 

personality factors.  Perry and Baldwin (2000) examined the Type ‘A’ personality which 

characterizes a person as having personality characteristics as aggressiveness, 

competitiveness, and emotional reactions like anger and irritability with driving behavior. 
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They found that this personality was significantly related to more traffic accidents, high 

frequency in traffic violations, impatient and aggressive driving, and risky driving.  

Ulleberg and Rundmo (2003) concurred that personality traits were the primary factors 

affecting the attitudes that influenced the risky driving behavior among young drivers. 

 

Meanwhile Schwebel et al., (2007) and Gulliver and Begg (2007) found the direct 

contribution of personality characteristics on adverse driving among young and middle-

age adults, while Machin and Sankey (2008)’s study revealed that drivers’ personality 

influenced the driving behavior of young and inexperienced drivers. Similar study by 

Constantinou, Panayiotou, Konstantinou, Loutsiou-Ladd, and Kapardis (2011) on the role 

of personality, especially sensation seeking, impulsivity and sensitivity to 

punishment/reward revealed significant correlations to negative driving behavior. In 

China, Yang, Du, Qu, Gong and Sun (2013) assessed the influence of personality traits 

(anger, sensation-seeking, altruism, and normlessness) on risky driving behavior and 

accident involvement among Chinese drivers, and their findings are consistent with 

previous studies where personality traits play an important role in predicting risky driving 

behavior. Personality traits were also investigated by Oltedal and Rundmo (2015) in their 

study on risky driving behavior and accident involvement on a sample of Norwegian 

adolescents. They found that anxiety was significantly correlated to excitement-seeking 

and risky driving behavior. However, the relationships were not very strong and 

personality traits only moderately explained the variance in risky driving behavior. 
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Personality factors have been extensively discussed in the literature, however, the 

taxonomy that has received most attention and support among researchers is the Big Five 

Model. According to Riendeau (2012) the model comprises of Extraversion, Neuroticism, 

Conscientiousness, Agreeableness, and Openness to Experience. Extraversion is 

characterized by individuals who are outgoing, energetic, sociable and dominant. This 

trait exhibits talkativeness, assertiveness, and high amounts of emotional expressiveness. 

Neuroticism on the other hand refers to individuals who are anxious, vulnerable to stress, 

and lacking in confidence. They are also moody, easily frustrated, feeling insecure, guilty 

and sadness. Conscientiousness is a trait that includes high level of responsibility, 

attentiveness, carefulness, mindful of details, and orderliness, while Agreeableness is 

associated with individuals who are cooperative, considerate, generous, kind, 

accommodative, and full of affection. Openness to Experience is a personality trait that 

features characteristics such as imaginative, creative, emotive, full of curiosity, and 

willing to try new things (Cherry 2016; Riendeau, 2012; McCrae & Costa, 2003). 

 

Big Five Personality factors have also been widely used in past research to predict human 

behaviors on many issues. These include job performance and work behavior (Paunonen, 

2003), career choice (Hussain, Abbas, Shahzad & Bukhari, 2012), academic achievement 

(Paunonen & Ashton, 2001;  Oyesoji, 2009), bilingual learners (Maghsoudi, Samadi & 

Mohammadi, 2013), financial decision (Nicholson, Soane, Fenton, & Willman, 2005), 

smoking behavior (Golestan, Hamsan & Abdullah, 2015), depression (Wang, Yao, Liu, 

Yang, Wu, Wang & Wang, 2014), values (Boustani, 2006), risk taking propensity (Deck, 
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Lee & Reyes, 2010) as well as self-efficacy (Karwowski, Lebuda, Wisniewska & 

Gralewski, 2013; Hartman & Betz, 2007).  

 

However, according to Herzberg (2009) research on the association between Big Five 

Personality characteristics and driving behavior has often produced inconclusive results. 

Dahlen et al. (2012) evaluated big five personality factors on aggressive driving and found 

the factors predicted aggressive driving which in turn predicted accidents. Dahlen and 

White (2006) in their early study also supported the Big Five personality factors in 

predicting unsafe driving behavior and crash related outcomes. Similarly, in a study of 

driving related anger and aggressive behavior among drivers in Serbia by Jovanovic, 

Lipovac, Stanojevic and Stanojevic (2011), and Anitei, Chraif, Burtaverde and Mihaila 

(2014)’s study among youths in Romania revealed the success of Big Five model in 

predicting aggressive driving.  Nevertheless, Riendeau (2012) in his study among young 

and older drivers found that although personality appeared to play some role in the 

prediction of driving performance among older drivers, it did not emerge as a significant 

predictor of unsafe driving behavior. Garrity and Demick (2001) also failed to relate Big 

Five personality to driving behavior. Similar findings were reported by Wahlberg, 

Barraclough and Freeman (2016) who found that the Big 5 personality dimensions were 

predictors of accident involvement but the effects were small.  

 

Further examination of each facet of the Big Five personality or the five dimensions often 

revealed mixed, inconclusive or contradictory findings. Past studies have found the 

relationship between a combination of high extraversion and openness with low 
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neuroticism, agreeableness and conscientiousness, and general risky behavior (Nicholson 

et al., 2005). Fikri, Ismail and Halim (2015) found positive influence of neuroticism and 

agreeableness on driving behavior but negative association with extraversion, 

conscientiousness and openness, while Castanier, Le Scanff and Woodman (2010) found 

an association between risk taking behavior to those with low conscientiousness combined 

with high extraversion and high neuroticism. On the contrary, low neuroticism was found 

to be related to an increase in risk taking behavior in a study by Vollrath, Knoch and 

Cassano (1999). Similarly, openness and extraversion have also been positively associated 

with risk taking behavior (Mishra & Lalumiere, 2011; Cyders & Smith, 2010; Raynor & 

Levine, 2009) and specifically with risky driving behavior (Hennessy & Wiesenthal, 

2011; Wickens, Wiesenthal & Roseborough, 2015). Clarke and Robertson (2005) 

summarized the theoretical basis of the Big Five for their traffic accident-causing 

properties; people high on extraversion tend to be poor on vigilance and take more risks, 

those high on neuroticism are easily distracted, less likely to seek control of the and prone 

to react to stress, people with conscientiousness have several inter-related features such 

as planning, self-control and decision-making, which are thought to make people safe, 

lack of aggreableness is associated with aggression in terms of emotions as well as 

behavior which leads to accidents, and openness due to the routine character of driving 

has been positively correlated accidents. With all these contradictions, further 

investigation on the association between dimensions of Big Five Personality and adverse 

driving behavior is therefore needed to provide more conclusive results. 
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From sociology perspective, self-efficacy has also been extensively studied in relation to 

risky behavior. It is the belief that behavioral changes are attributed to the interactions 

between environment and situational factors. This belief determines how people feel, 

think, motivate themselves or behave, which sometimes lead them to engage in risky 

behaviors (Bandura, 1995; Souza, Torres, Barbosa, de Lima & de Souza, 2014). Those 

with high self-efficacy will have a stronger likelihood of behavior changes, compared to 

low self-efficacy which normally results in lesser likelihood to changes in behavior 

(Bandura, 1995). Thus Witte (1994) suggested that one’s belief about his ability to carry 

out certain behavioral actions is strongly linked to driving behavior. Obviously he will 

drive slowly if he perceives that this will reduce the chance of being involved in road 

traffic accidents. 

 

Self-efficacy has not only been associated significantly with driving behaviors 

(McLernon, 2013), it was also tested and found to be a risk taking determinant of extreme 

sports (Llewellyn et al, 2008), business decision making (McGhee et al, 2009), and online 

risky behavior (Livingstone et al., 2012). Self-efficacy has been positively associated with 

feelings of happiness (Natvig, Albrektsen & Qvarnstrom, 2003), positive thinking and 

positive emotional reactions (Pajares, 2004), and also strong sense of belonging and social 

interest (Dinter, 2000).  Self-efficacy was also found to play a major role in the decisions 

to avoid difficult driving situations (Gabaude et al., 2010), speeding behavior (Elliot & 

Thomson, 2010), predict fines and traffic accidents (Magnon & Santos, 2014), risky 

driving behavior among adolescents (Smorti, 2014) as well as predicting youths engaging 
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in risky driving behavior using all-terrain vehicles (ATVs) (Grummon, Heaney, Dellinger 

& Wilkins, 2014).   

 

Nevertheless, there are studies that show no significant relationship between self-efficacy 

and risky behavior (Morisset, Terrade & Somat, 2010), goal setting behavior (Russell, 

2014) or unsafe sexual practices (Wang, Wang & Hsu, 2003). In addition, self-efficacy 

was also examined for a mediating role. It was found to be a mediator variable on the 

relationship between subjective well-being and overall health (Souza et al., 2014), 

perceived academic climate and academic performance (Abd-Elmotaleh & Shaha, 2013), 

self-leadership and performance (Prussia, Anderson & Manz, 1998), school counselor’s 

non-counseling activities and wellness (Woods, 2009), depression and smoking behavior 

(Mee, 2014), and personality factors and career interests (Nauta, 2004).   

 

Self-efficacy also partially mediated the relationships between control and complexity and 

concurrent initiatives (Speier & Frese, 1997), dietary knowledge and behavior (Rimal & 

Moon, 2009), and Big Five Personality and depressive symptoms (Wang et al, 2014). 

However, there is yet a study on examining the mediating effect of self-efficacy on the 

relationship between Big Five personality and unsafe driving behavior. Therefore the 

above discussion opens avenues for more studies to be conducted in direct and indirect 

(mediating) relationship between self-efficacy and risky or adverse driving among 

motorists in the context of developing countries such as Malaysia. 
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Safety culture has been used to predict safety performance in organizations for more than 

three decades, and this is the consequence of the Chernobyl accident in 1986 where an 

inadequate culture was identified as a major cause of the accidents (Bjornskau & Longva, 

2009).  Past studies on safety culture have been conducted in numerous industrial settings 

especially to those organizations in hazardous industries or organizations faced with 

potential dangers (Milczarek & Najmiec, 2004; Cooper & Phillips, 2004; Rakowska & 

Szubielska, 2013). The findings of these studies show strong influence of safety culture 

on safety behavior of individuals within and outside their working environment (Cooper 

& Phillips, 2004; Rowland, Davey, Freeman & Wishart, 2008).  

 

However, there were attempts by some traffic researchers to apply the safety culture 

concept in improving road traffic safety (Naesvestad & Bjornskau, 2012; DOT, 2004; 

Davey et al., 2006; Bjornskau & Longva, 2009; Ward et al., 2010).  For example, the 

Department of Transport in UK investigated the relationship between safety culture and 

driver attitudes as well as accident risks, and found moderate relationships among the 

variables of study (DOT, 2005), while Davey et al., (2006)’s study revealed that 

inadequate safety rules and procedure coupled with increased work pressures and driving 

mistakes were predictors of traffic accidents. In another study among professional drivers 

by Bjornskau and Longva (2009), they found that aviation pilots scored the highest safety 

culture index and the bus drivers the lowest. Other studies included that of Rakauskas et 

al. (2009) who documented different traffic safety cultures on traffic safety and accident 

risks among rural and urban drivers, and Ward et al., (2010) who successfully related 

traffic safety culture to drivers’ intention to speed and risky driving.  
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In China, a workplace safety culture implemented under the organizational programs 

resulted in significant improvements in the driving behavior of company car drivers (Hay, 

2012), while Magableh, Grzebieta and Job (2013) suggested that cultural norms affect the 

way people perceive road safety, and that culture and lifestyle strongly influence their 

driving behavior.  Lee (2006), and Moeckli and Lee (2007) concurred that safety culture 

influenced the driving behavior as well as playing a critical role in safety driving. Safety 

culture has also been examined in a moderating role of the safety driving behavior 

relationship (Wills, Watson & Watson, 2009), and was found to moderate the relationship 

between safety knowledge and safety behavior as well as safety performance, and the 

relationship between safety knowledge and job insecurity (Probst, 2004; Jiang, Yu, Li & 

Li, 2010). Unsafe driving behavior is often a consequence of perceptual errors when 

drivers could not perceive the risk nature of their actions. Perhaps, understanding of the 

safety culture may help to reduce adverse driving behavior.  

 

Past studies have established the significant influence of Big Five Personality, self-

efficacy and safety culture on driving behaviors. However most of these studies were 

conducted in isolation and none was found to integrate all the variables into a single model 

(Dahlen et al., 2012; Smorti, 2014; Naesvestad & Bjornskau, 2012). Therefore integrating 

the relationships of Big Five personality characteristics, self-efficacy, safety culture, and 

adverse driving behavior in a single model may help target these behaviors more 

effectively in particular the mediating effect of self-efficacy and the moderating role of 

safety culture have implications on drivers’ attitudes and behavior towards road traffic 

safety. In addition, there have been many calls for the need to give more attention to the 
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safety of road traffic users in Malaysia. Past studies in Malaysia have focused on specific 

issues such as mindfulness and speeding behavior (Abdul Hanan, King & Lewis, 2010), 

sustainable public transportation (Sabeen, Anwar & Noor, 2012), knowledge, attitude and 

practice towards road traffic regulation (Redhwan & Karim, 2010), helmet usage and 

speeding behavior (Nur Sabahiah & Fujii, 2011),  antecedents on safety behavior of taxi 

drivers (Husain, Mohamad & Idris, 2014), children, youth, road environment and traffic 

accident (Masuri, Md Isa & Mohd Tahir, 2011), differences of rivers; driving performance 

(Kee, Mohd Tamrin & Goh, 2009), traffic infringement (Mohd Soid & Isah, 2014), driving 

fatigue and performance (Kee, Mohd Tamrin & Goh, 2010), and drivers’ intention and 

speed limit (Abdul Hanan, King & Lewis, 2013), but none on the integrated effect of Big 

Five personality, self-efficacy and safety culture on driving behavior. Thus, this paucity 

of research warrants further investigation of integrated model of driving behavior in the 

Malaysian context.  

 

1.3 Research Questions 

 

It is imperative to find out the extent to which the integrated model of Big 5 personality, 

self-efficacy and safety behavior affect the driving behavior especially because not much 

is known whether self-efficacy mediates and safety culture moderates these relationships 

among motorists in Malaysia. In order to address these issues, the study seeks to address 

the following research questions; 
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1. Do personality characteristics (Big 5 personality) have a significant effect on 

adverse driving behavior among the motorists in Malaysia? 

2. Does self-efficacy have a significant effect on adverse driving behavior among 

motorists in Malaysia? 

3. Does safety culture have a significant effect on adverse traffic driving behavior 

among motorists in Malaysia? 

4. Does self-efficacy mediate the relationship between Big Five Personality and 

adverse driving behavior? 

5. Does safety culture moderate the relationship between Big Five Personality and 

adverse traffic driving behavior? 

 

1.4 Research Objectives 

 

The objective of this study is to investigate the combined effect of personality 

characteristics (The Big 5), self-efficacy and safety culture on adverse driving behavior 

among motorists in Malaysia. This study also aims to determine if self-efficacy mediates 

and safety culture moderates those relationships. Specifically the objectives of study are: 

1. To determine the significant relationship between Big Five personality 

characteristics and adverse driving behavior among motorists in Malaysia. 

i. To determine the significant relationship between extraversion and adverse driving 

behavior. 

ii. To determine the significant relationship between agreeableness and adverse 

driving behavior. 
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iii. To determine the significant relationship between conscientiousness and adverse 

driving behavior. 

iv. To determine the significant relationship between neuroticism and adverse driving 

behavior. 

v. To determine the significant relationship between openness to experience and 

adverse driving behavior. 

2. To determine the significant relationship between self-efficacy and adverse 

driving behavior among motorists in Malaysia. 

3. To determine the significant relationship between safety culture and adverse 

driving behavior among motorists in Malaysia. 

4. To examine the mediating effect of self-efficacy on the relationship between Big 

Five personality and adverse driving behavior. 

5. To examine the moderating effect of safety culture on the relationship between 

Big Five personality and adverse driving behavior. 

 

1.5 Scope of Study 

 

This study focused on determining the relationships between four main variables; Driving 

Behavior, Big Five Personality, Self-efficacy, and Safety Culture. Driving Behavior was 

measured using the Manchester Driver Behaviour Questionnaire (DBQ). The taxonomy 

of DBQ consists of violations, errors and lapses. Violations are the ‘deliberate deviations 

from those practices believed necessary to maintain the safe operation of a potentially 

hazardous system’, while errors refer to ‘failure of planned actions to achieve their 
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intended consequences that can involve the unwitting deviation of action from intention 

(slips and lapses) or departure from planned actions from some satisfactory path toward a 

desired goal (mistakes) (Reason et al, 1990). Lapses are attention and memory failures 

which can cause embarrassment but are unlikely to have an impact of driving safety. Big 

Five Personality was measured based on five dimensions; extraversion, neuroticism, 

conscientiousness, agreeableness, and openness to experience, while self-efficacy as 

mediator and safety culture as a moderating variable were investigated as unidimensional 

variables. 

 

Unit of analysis is an individual motorcar driver who possessed valid motorcar driving 

license. The driver will be the user of public and private maintained roads or highways 

and driving through the highways during the period of study. Therefore, motorcyclists, 

bus or lorry drivers were excluded from this study. An intercept survey method was 

adopted for the study. This technique utilizes a roadside handout method by stopping or 

selecting respondents in a certain strategic survey sites. Five rest and recreation (R&R) 

areas within the Klang Valley were identified as strategic survey sites; R&R Dengkil, 

R&R Rawang, R&R Sungai Buluh, R&R Bernam, and R&R Awan Besar. These survey 

locations were selected on relatively higher volume of vehicles that were deemed feasible 

for the vehicle intercept method.  Respondents were conveniently selected and attempts 

were also made to make the sample as representative as possible to include young, mature, 

and older drivers, both male and females, and of various groups and ethnicity. Only those 

who voluntarily agreed to participate in the survey were given the questionnaires. 
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1.6 Significance of Study 

 

This study is significant in many ways. In Malaysia, road accidents caused the lives of 

around 7,000 people a year, and the country ranks highly in terms of the number of traffic 

accidents.  This study will provide evidence based recommendations to improve the safety 

of road users from fatal road accidents. It has been the main objectives of the government 

to reduce the road accident fatalities and seriously injured from 2.6 per 10,000 registered 

cars to 2.0 indices of deaths over the next five years. To become a developed nation, the 

number of road fatalities must be reduced to 2000 a year as conforming to the developed 

nation standard (Sunday Star, 2016b). Examining attitudes and behaviors may lead to 

targeted interventions and policy changes, and this study may be of interest to the 

transportation planners and relevant policy makers in designing and selecting appropriate 

counter measures in reducing fatalities and injuries in road traffic accidents. Thus this 

research will help the Malaysian government’s objective to reduce the average number of 

road users killed or seriously injured in the road accidents. 

 

There has been empirical works that explored the relationship between personality traits 

and driving behavior.  But evidences have provided contradictory and sometimes 

confusing findings. Furthermore, those researches lacked a coherent taxonomy in 

measuring the personality constructs as well as in mixing the different types of 

methodology. This study employed the Big Five personality dimensions which provide a 

meta-analytic review on the relationship to the driving behavior.  The analysis allows the 

estimation of an effect size of each dimension of personality in relation to the driving 
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behavior. In addition, this study used the General Aggression Model (GAM) to explain 

the Big Five personality as predictors of aggressive behaviors. GAM has received 

consistent support as a general model of aggression, but it was tested primarily using 

laboratory aggression experiments (DeWall, Anderson & Bushman, 2011). Moreover, 

some studies have used GAM to explain the effects of media exposure on aggressive 

behavior (Adachi & Willoughby, 2011; Anderson & Bushman, 2001), on changes in 

violent attitudes toward war (Carnagey, Anderson & Bartholow, 2007), the effect of 

attention and impulsivity problems in aggressive behavior (Swing & Anderson, 2014), 

and even the relationship between personality and aggression (Barlett & Anderson, 2012; 

Housie, Gilbert, Simpson & Daffern, 2013; Cavalcanti & Pimentel, 2016). However, 

studies relating GAM with the personality factors and aggressive behavior were found 

lacking in the driving context. Thus this study will contribute to the literature by providing 

evidence that GAM is a useful framework for understanding the phenomenon of driving 

aggression.   

 

Bandura’s Social Cognitive Theory asserts that human beings function within a triadic 

reciprocality of personal, behavioral, and environmental influences. And self-efficacy is 

the most influential mechanism of human functions. According to Bandura (1997) self-

efficacy is one’s beliefs in his or her capabilities to organize and execute courses of action 

required to produce given attainments. Self-efficacy has been linked to several areas of 

work-related performance, and it has also been found to be an excellent predictor of 

behavior. However, it has not yet been widely researched in studies whether as direct or 

indirect relationship to driving behavior. Therefore this study will provide empirical 
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evidence for validating the Social Cognitive Theory within the road traffic domain and 

also in the context of Malaysia.   

 

Safety culture research has attracted much attention however studies in the transportation 

industry remain limited especially in the road traffic sector.  Prior studies have also 

suggested that safety culture may be organization or industry specific. However, the 

concept of safety culture is also the product of individual’s behavior. Thus by identifying 

safety culture factors on the road traffic driving behavior, the study can strengthen the 

existing knowledge of safety culture in the road traffic sector.  

 

This study contributes to the literature on road traffic by combining the three behavioral 

aspects; Big Five Personality, Self-efficacy and Safety culture of the road users to 

determine road traffic driving behavior where previous studies have previously ignored.  

The study will thus contribute to a better understanding of road traffic safety in the 

Malaysian context because there is yet a comprehensive literature of the effect of various 

factors that contribute to the road traffic accidents.  

 

The methodological contributions are expected to validate the existing instruments which 

have utilized measurement variables in the study. When using Partial Least Squares SEM 

modeling, few advantages are present such as rigorous examination and testing of 

measurement and structural models that are achievable for generalization. Complex 

research models with multiple independent and dependent variables as well as mediator 

and moderator are tested and established. A model unveiling these relationships would be 
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useful for safety authorities such as MIROS to measure, monitor and improve the road 

safety performance. 

 

1.7 Definition of Terms 

 

 Motorists: An individual motorcar driver who possessed valid motorcar driving license. 

The motorist is also the user of public and private maintained roads or highways and 

driving through the highways during the period of study. 

  Adverse Driving Behavior: Adverse driving behavior consists of three types, errors, 

violations, and lapses.  Errors refer to ‘failure of planned actions to achieve their intended 

consequences that can involve the unwitting deviation of action from intention (slips and 

lapses) or departure from planned actions from some satisfactory path toward a desired 

goal (mistakes), while violation is defined as a ‘deliberate deviation from those practices 

believed necessary to maintain the safe operation of a potentially hazardous system’ 

(Reason et al., 1990; Lawton et al, 1997). Violations can be either aggressive or ordinary. 

Aggressive violation involves overtly aggressive act while ordinary violation is 

deliberately breaking the driving rules without aggressive motives. Lapses are attention 

and memory failures which can cause embarrassment but are unlikely to have an impact 

of driving safety. 

 Big Five Personality: Personality traits composing of extraversion, neuroticism, 

conscientiousness, agreeableness, and openness to experience (Costa & McCrae, 2003). 
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 Extraversion: Extraversion is characterized by individuals who are outgoing, energetic, 

sociable and dominant. This trait exhibit talkativeness, assertiveness, and high amounts of 

emotional expressiveness (Cherry, 2016; Riendeau, 2012; McCrae & Costa, 2003). 

 Neuroticism: This personality trait is by individuals who are anxious, vulnerable to stress, 

and lacking in confidence. They are also moody, easily frustrated, feeling insecure, guilty 

and sadness (Cherry 2016; Riendeau, 2012; McCrae & Costa, 2003).    

 Conscientiousness: It is a trait that includes high level of responsibility, attentiveness, 

carefulness, mindful of details, and orderliness (Cherry 2016; Riendeau, 2012; McCrae & 

Costa, 2003).   

 Agreeableness: Agreeableness is associated with individuals who are cooperative, 

considerate, generous, kind, accommodative, and full of affection (Cherry 2016; 

Riendeau, 2012; McCrae & Costa, 2003).  

 Openness to Experience: A personality trait that features characteristics such as 

imaginative, creative, emotive, full of curiosity, and willing to try new things (Cherry 

2016; Riendeau, 2012; McCrae & Costa, 2003). 

 Self-Efficacy: Bandura (1994) defined self-efficacy as individuals’ beliefs about their 

“capabilities to produce designated levels of performance that exercise influence over 

events that affect their lives. Self-efficacy beliefs determine how people feel, think, 

motivate themselves and behave.” Self-efficacy is the cognitive process by which a person 

evaluates his or her ability to perform a certain task (Bandura, 1997). 

 Safety Culture: This study is concerned with the extent to which safety culture in the 

organization or similar environments is filtered down to drivers and how it affects their 

behavior once they are on the road. Wiegman et al., (2002) defined safety culture as 
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attitudes, beliefs, norms, perceptions, roles, and practices that are concerned with 

minimizing the public to conditions considered dangerous or injurious. Safety culture in 

this study, however, refers to reduction of road collisions and casualties, promoting norm 

safety behaviors, bringing more to safty issues, and more commitment to safety (Cooper, 

2000).  

 

1.8 Organization of Thesis 

 

Chapter One presents background of the study, statement of the problem, research 

questions and objectives, scope and significance of the study, and the definitions of terms. 

Chapter Two provides a review of literature that addresses concepts of driving behavior, 

Big five personality and its five facets, self-efficacy, safety culture, and theories that 

underpin the study. The chapter also explains the relationships among variables leading to 

the formulation of hypotheses and development of research framework for the study. 

Chapter Three describes the research methodology adopted for this study. It presents the 

research philosophy and design, population and sample, instruments chosen to gather the 

data, data collection procedures, and techniques of analyzing the data. 

 

Chapter Four reports in detail the findings of the study. The descriptive analyses as well 

as the results of measurement model and structural model using the Partial Least Squares 

(PLS SEM) are presented. Finally the discussion on the research findings, theoretical and 

practical implications, study limitations, and suggestions for future research are presented 

in Chapter Five. 
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    CHAPTER TWO 

 

LITERATURE REVIEW 

 

2.1 Introduction 

 

This chapter reviews relevant literature that provides the theoretical basis for this study. 

Numerous areas are explored to understand and highlight the importance of driving 

behavior including origins and definitions. Current understanding on the concepts and 

variables of study that relate to the 5 Big Personality together with its dimensions, the self-

efficacy and safety culture is presented.  The chapter also critically examines past and 

current literature on the relationships between those variables leading to the formulation 

of research hypotheses. The chapter later explains the operationalization of these 

variables, the research framework as well as the theories that underpin this study. 

 

2.2 Driving Behavior 

 

Driving is a skill which requires the person (driver) to be visually attentive to multiple 

points on the road and must be cognitively present to safely perform the driving functions. 

This requires the continuous coordination of multiple perceptual, cognitive, and muscular 

systems of a human being (McLernon, 2014; Ma & Kaber, 2007; Soliman & Mathna, 

2009). When driving it is the primary responsibility of the driver to do it safely and ensure 

legal maneuver of the vehicle and or its passengers. The driver must also consider the 

safety of other vehicles, motorists, pedestrians, bicyclists, and the like on the road 
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concurrently (Svenson & Patten, 2005).  However, driving can also be considered as a 

potentially hazardous activity that can have short and long-term consequences. Driving 

behaviors are always associated with personal attributes such as beliefs, expectations, 

motives, values, perceptions, and other cognitive elements; personality characteristics, 

affective and emotional states and traits, and dangerous driving can pose significant risk 

not only to other road users but also society at large (Bumgarner, 2015).  

 

Driver behavior can be either adverse or considerate. Adverse driving behavior is always 

associated with aggressive driving or risky driving (Dula & Ballard, 2003), while 

considerate driving involves a patient and careful driving style, or regularly performing 

positive or considerate traffic behavior (Ben-Ari, Mikulincer, & Gillath, 2004; Ozkan & 

Lajunen, 2005). Aggressive and risky driving are distinct categories of driving behavior. 

Aggressive driving is defined as an intentional act of physical, verbal, and/or 

psychological aggression toward other drivers, passengers, and/or pedestrians. Aggressive 

drivers would normally scream or yell at other drivers, use rude hand gestures, tailgate 

other vehicles, and/or flash headlights with an intent to harm, physically or 

psychologically, other drivers. Their behavior may be due to psychological factors such 

as anger, anxiety, or boredom (Berdoulat, Vavassori, & Sastre, 2012; Dula, Adams, 

Miesner, & Leonard, 2010), or just seeking sensation or derive pleasure from harming or 

infringing on the rights of others (Dahlen, Edwards, Tubre, Zyphur, & Warren, 2012). 

Hennessy and Wiesenthal (2011) defined aggressive driving as any behavior intended to 

physically, psychologically, or emotionally harm another within the driving environment 
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including drivers, passengers, and pedestrians, while Mizell (1997) proposed aggressive 

driving as;  

“an incident in which an angry or impatient motorist or passenger intentionally injures 

or kills another motorist, passenger or pedestrian, or attempts to intentionally injure or 

kill another motorist, passenger, or pedestrian, in response to traffic dispute, 

altercation or grievance. It is also considered aggressive driving when an angry or 

vengeful motorist intentionally drives his or her vehicle into a building or other 

structure or property (p. 3)”.   

 

Balogun, Shenge and Oladipo (2012) concurred that aggressive driving is a form of 

behavior where a driver will deliberately behave with contempt towards other drivers and 

drives in such a manner as to increase the risk of a motor vehicle accident. Meanwhile, 

Shinar (1998) believed that aggressive driving to be;  

“a syndrome of frustration-driven instrumental behaviors which are manifested in 

inconsiderateness towards or annoyance of other drivers……., and deliberate 

dangerous driving to save time at the expense of others (p. 139)”  

 

Bad road situations such as congestion and delays can lead to frustrations among the 

drivers, and these contribute to their aggressive driving behavior (Shinar, 1998). Such 

frustration may lower the aggression threshold of ordinary drivers, making them more 

likely to act aggressively to the road environment. Shinar (1998) proposed that aggressive 

driving could range from less severe behavior to a more severe one. Those with less severe 

are essentially temperamental while those who are more severe behavior are hostile in 

nature. The temperamental aggressive drivers tend to overcome their source of frustration 

through horn honking, weaving, running red lights or tailgating. The hostile aggressive 

drivers are more likely to harm physically or psychologically the source of frustration by 
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the use of verbal abuse, hand gestures, or even physical attack.  Berkowitz (1989) argued 

that the degree of frustration experienced in a road situation not only depends on the 

driver’s interpretation but also the characteristics of the situation itself. Aggressive driving 

behavior may become apparent only if the frustrating situation is unpleasant enough to 

provoke intense emotion such as anger.  

 

Aggressive driving can be categorized into three types; road rage, driving with an intention 

of intimidating other road users, and driving that is perceived to be intimidating by other 

road users (Ulleberg, 2004). Road rage is driving with an intention of inflicting physical 

or psychological harm on other road user, while driving with an intention of intimidating 

other road users includes purposely putting other road users in physical or psychological 

danger.  The third category is that other road users perceived or felt being intimidated by 

the driver’s behavior regardless of his or her intention. Thus aggressive driving is viewed 

as a driving behavior that is intentionally harmful. 

 

Risky driving differs from aggressive driving in that it is still a dangerous driving behavior 

performed but without intent to hurting himself or herself or others (Dula & Ballard, 

2003). According to Scott-Parker (2012), risky driving is any driving action which 

increases the likelihood of the driver being involved in road traffic collisions and may 

harm the driver themselves, their passengers, and other road users.  This driver may be 

driving with or without being aware of the increased risks, and such actions can be 

dangerous or illegal. Past research has uncovered an array of risky behaviors engaged in 

by drivers such as speeding (Blincoe, Jones, Sauerzapf, & Haynes, 2006; Hatfield, 
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Fernandes, Faunce, & Job, 2008), drugs and alcohol related driving (Li, Simons-Morton, 

& Hingson, 2013), distracted driving (Garner, Fine, Franklin, Sattin, & Stavrinos, 2011; 

Jacobson & Gostin, 2010), risky or unsafe overtaking (Harbeck & Glendon, 2013), street 

racing (Vingilis et al, 2011), not wearing seatbelt (Carpenter & Stehr, 2008), and driving 

while fatigued (May & Baldwin, 2009; Simon & Helman, 2011).  These driving may be 

seen potentially dangerous but are not considered aggressive behaviors because there was 

no intention of harming either physically or psychologically.   

 

Reason, Manstead, Stradling, Baxter, and Campbell (1990) classified driving behavior 

into two types; errors and violations. They also developed the Driver Behavior 

Questionnaire (DBQ) for the measurement of this driving behavior. Reason et al (1990) 

demonstrated that errors were statistically distinct from violations and as such were 

governed by different psychological processes. They defined errors as “the failure of 

planned actions to achieve their intended consequences”, and violations as “deliberate 

deviations from those practices believed necessary to maintain the safe operation of a 

potentially hazardous system”. Unlike errors, violations were seen as deliberate behaviors 

although both errors and violations are potentially dangerous and might lead to a collision. 

Later Reason et al (1990) included a third factor to the DBQ, which they called “slips and 

lapses”.  These are attention and memory failures which can cause embarrassment but are 

unlikely to have an impact of driving safety. 

 

Past literatures reviewed have also found plenty of research that linked driver’s 

demographics to the driving behavior. These literatures consistently show that the risk of 
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road accidents among younger drivers is relatively higher than the older drivers (Mizenko 

et al, 2015; Lu & Pernia, 2014; Lambert-Belanger et al., 2012; Rhodes & Pivik, 2011; 

Gulliver & Begg, 2007; Shope, 2006; Schlag, 1993). Young males in the early 20s have 

the highest potential of road collisions of any age groups. They are more likely to have a 

collision especially after dark. Younger drivers normally experienced a high road accident 

rate because of speeding, drunk driving, and for not wearing seatbelts (Norris et al., 2000; 

Abel Aty & Abdel Wahib, 2000; Dobson et al, 1999; Furnham & Saipe, 1993).  Younger 

drivers were found to be related to more violations while older drivers were constantly 

related to errors and lapses (de Winter & Dodou, 2010; Lajunen & Summala, 2003).  

 

In terms of gender, men would be more likely to have been involved in a traffic accident 

than women (Granie & Papafava, 2011; D’Ambrosio et al., 2008; Bener & Crundall, 2008; 

Elliot et al., 2006; Krahe, 2005; Brabyn, 2005; Harre, Field, & Kirkwood, 1996; Massie, 

Campbell & Williams, 1995). Men are more likely involved in collisions due to violations 

(speeding, drunk driving, or unwarranted risk taking) while women are more prone to road 

collisions as a result of perceptual or judgmental errors (Waller et al, 2001; Abel Aty & 

As Saidi, 2000; Norris et al., 2000; Lawton et al, 1997; Chipman et al., 1992).  People 

with a higher level of education were reported to be more likely to speeding. Those with 

higher qualification in the 45 to 50 age range displayed significantly higher accident risk 

but education has no effect on younger drivers (Kumfer, 2015). Limited studies were also 

conducted on the association between ethnicity and driving behavior. For example, 

Romano, Voas, and Tippets (2006) did not find any difference between White, Afro 

American, and Hispanic drivers though the impact of drinking on driving behaviors differ 
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among them. However, a study by Juarez, Schlundt, Goldzweig and Stinson (2006) 

revealed that motor vehicles death rates were higher among the youths from the minority 

ethnic group.  Similarly Campos-Outcait et al. (2003) found the highest fatality rates due 

to motor traffic accidents occurred among American Indians in all age groups, in both 

rural and urban, and among occupants and pedestrians. 

 

The contribution of driver personality characteristics to aggressive and risky driving has 

also been thoroughly discussed. Some of the most common attributes include anger and 

aggressiveness (Dahlen, Martin, Ragan, & Kuhlman, 2005; Maxwell, Grand, & Lipkin, 

2005), Type A personality (Perry & Baldwin, 2000), ad sensation seeking (Dahlen et al, 

2005; Iversen & Rundmo, 2002). All these studies have illustrated how adverse driving 

behaviors play a major role in the occurrence of road traffic accidents. The Driver 

Behaviour Questionnaire (DBQ) which measures drivers’ violations, error, and lapse was 

used to determine adverse driving behavior in this study. 

 

2.3 Big Five Personality 

 

Personality psychology has become a serviceable framework for studying driving 

behavior, and personality traits have been found to strongly influence the driver attitudes 

and behaviors (Galovski & Blanchard, 2002). Personality can be defined as “specific 

characteristics of individuals which may be open or hidden and which may determine 

either commonality or differences in behavior (Brooks, 2008, p.42)”. It is often described 

as a set of measurable traits that a person exhibits.  Personality traits are assumed to be 
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inherent, relatively stable and unchanged throughout a person’s life time, and these traits 

determine person’s behavior (Brooks, 2008; Robbins & Judge, 2013).  Larsen and Buss 

(2013) defined personality as “the set of psychological traits and mechanisms within the 

individual that are organized and relatively enduring and that influence his or her 

interactions with, and adaptations to the environment (p. 4)”. 

 

Research has shown that personality traits can influence the driver attitudes and behaviors. 

Tillman and Hobbs (1949) were among the pioneers who established that personality is 

the determining factor that makes certain individuals more accident-liable. They found 

strong correlation between drivers with social maladjustment and tendency to drive 

aggressively. Other contributions on the personality and driving behavior relationship 

came from Broughton (2007), Renner and Anderle (2000), Krahe and Fenske (2002), 

Schreer (2002), Krahe (2005), Moore and Dahlen (2008), Miles and Johnson (2003), 

Harris and Houston (2010), and Schwebel, Severson, Ball and Rizzo (2006). 

 

Personality traits is this study were measured using the Big Five Personality model. The 

Big Five personality traits are five broad domains of personality that are used to describe 

human personality. These are extraversion, agreeableness, conscientiousness, 

neuroticism, and openness. The Five Factor Model is widely used in social research in 

varied cultures and settings. The Big Five is also chosen as theoretical base for this study 

because of its dominant position in the field of socio psychology for measuring personality 

traits (Gerber et al, 2011). The Big Five has also proven to be the most widely accepted 

structure of personality of all times (Judge & Illies, 2002), the personality dimensions are 
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relevant for both work and natural environment (Griffin & Wilson, 2012), and the five 

concepts represent a meaningful, orderly structured and applicable taxonomy for studying 

personality, and suitable for collecting, analyzing and interpreting empirical data (Mount 

et al, 2005).  The Big Five model is also supported by cross-cultural evidence, has been 

replicated in 50 different cultures, and is highly stable through the life cycle (Larsen & 

Buss, 2013; McCrae & Costa, 2008; Caspi, Robert & Shiner, 2005). 

 

The Big Five Model originally came from an extensive lexical analysis. Lexical analysis 

involves gathering extensive lists of words or phrases that identify or describe 

characteristics of individuals (Gerber et al, 2011).  These individuals were then asked to 

rate how well the words or phrases described themselves or other individual.  Allport and 

Odbert (1936) were the first to come out with an English lexicon of personality terms. 

They managed to produce almost 18,000 terms which were grouped into four categories; 

traits, temporary states, evaluative judgment, and physical characteristics. Cattell (1950) 

continued the work of Allport and Odbert by classifying personality traits appropriately. 

He argued that individuals may possess second-order-traits, and that second order factors 

were ‘superfactors’ that include the other types of traits. His second-order-traits were 

‘exvia-invia’ (commonly referred to extroversion-introversion) and anxiety (feelings of 

tension and upset). He managed to reduce the terms to 35 variables, and later to 16 factors. 

The 16PF developed by Cattell is a measurement of personality in terms of 16 second-

order-traits. Cattell’s work set the foundation for many five factor structures of personality 

traits.  
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The reduction technique pioneered by Cattell was later followed by Norman (1963) who 

decided to go back and begin with the entire set of 18,000 terms used by Allport and 

Odbert.  Norman (1963) was able to reduce the terms parsimoniously and divided them 

into 75 categories with similar meanings. This led to the creation of a five factor scale.  

Goldberg (1981) examined and repeated the work of Norman, and found the similar five 

main facets of personality. He designated them as “The Big Five”. Goldberg (1981) 

emphasized that each of the five factors is extremely broad and each summarizes a large 

distinct, more specific personality characteristics. In the early 1980s, an instrument to 

measure personality constructs was developed by Costa and McCrae. They termed this 

measurement as NEO Personality Inventory, and was used to measure three broad 

personality constructs; neuroticism, extraversion, and openness to experience. Later two 

more constructs; agreeableness and conscientiousness were included into this model 

(McCrae & Costa, 1995). Initially the NEO Personality Inventory revised (NEO PI-R) 

contained 240 items, and eventually reduced to 60 item NEO-FFI, an abbreviated version 

based on earlier NEO PI (McCrae & Costa, 2003). The Big Five model has since been 

widely received from researchers as the best way to explain human personality. This 

model consists of the following five factors: 

 

2.3.1 Extraversion 

 

Extraversion deals with the social aspect of an individual. It is characterized by an 

approach to the social world with energy and activity that includes traits such as warmth, 

expressiveness, gregariousness, assertiveness, excitement seeking, positive emotionally, 
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and being person oriented (Boustani, 2006). A person with high scores in extraversion 

will be more talkative, open, adventurous and sociable while a person with low scores will 

more silent, secretive, cautious, and reclusive (Norman, 1963). According to McCrae and 

Costa (2003) extraverted individuals are outgoing, energetic, and dominant, whereas 

introverted individuals are often described as quiet, reserved, inhibited, aloof and 

comfortable being followers. High extraversion can also be associated with risky and 

intense sensation seeking or reward seeking behavior while low extraversion is manifested 

in extreme withdrawal, excessive shyness, detachment, low interpersonal warmth and 

overly cautious inhibited behaviors (Malouft, Thorsteinsson, & Schutte, 2005). 

 

2.3.2 Agreeableness 

 

Agreeableness relates to relationships among individuals in the society. It is the tendency 

to be prosocial, warm, forgiving, emphatic, straightforward and communal towards others, 

and includes such traits as good nature, cooperativeness, trustfulness, modesty, and tender 

mindedness (Boustani, 2006). Low level of aggreableness is associated with manipulative, 

cynical, rude, uncooperative, and rude. Persons who score high in agreeableness will value 

getting along with people, are trusting, kind, and generous (Norman, 1963), whereas those 

who score low in agreeableness will choose self-interest over relationships with other 

people, and are skeptical and unfriendly. Persons with high agreeableness also like to 

satisfy others or accommodate their wishes. However, at the extreme level, aggreableness 

can also creates submissiveness, dependency, overcompliance, sensitivity to rejection, and 
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indecisiveness, and low aggreableness can result in aggressiveness, vengefulness, 

callousness, mistrust, and entitlement (Shiner, 2009). 

 

            2.3.3 Conscientiousness 

 

Conscientiousness is a person’s tendency to be good directed, self-disciplined, set high 

goals, follow socially prescribed norms and rules and have great work ethic (Boustani, 

2006). Conscientiousness also reflects the characteristics of organization and self-

discipline and focus on longer term goals (Shiner, 2009). People with high 

conscientiousness are hardworking, reliable, willing to follow authority, and conform to 

group norms while those low in this trait are unreliable, careless, dislike order, and less 

responsibility (McCrae & Costa, 2003). On the extreme, high conscientiousness can be 

associated with compulsivity, rigidity and perfectionist whereas low conscientiousness 

can result in recklessness, excessive risk taking, impulsivity and irresponsibility (Shiner, 

2009). Conscientiousness has also been found to be one of the strongest predictors of 

avoiding risk behaviors such as drinking and driving (Caspi et al, 2005). 

 

2.3.4 Neuroticism 

 

Neuroticism is the susceptibility to experience negative emotions and vulnerability.  

Neuroticism is typically tested as emotional stability which means that people with lower 

scores are emotionally stable, relatively calm, relaxed and secure while those with higher 

neuroticism scores are feeling threatened, insecure, easily frustrated, and full of sadness 
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(McCrae & Costa, 2003). Some of the facets of neuroticism are anxiety, anger, hostility, 

depression, self-consciousness, and impulsiveness (Boustani, 2006). High neurotic person 

has also been described as anxious, vulnerable, guilt prone, moody, insecures, emotionally 

distress, and poor or maladaptive coping strategies (Miller & Pilkonis, 2006). 

 

2.3.5   Openness to Experience 

 

Openness to Experience captures the individual’s intellectual curiosity, originality, 

creativity, and appreciation of aesthetics and novelty. It focuses on imagination, 

willingness to try new things, and variety of experiences. People with high scores in this 

category are typically more liberal thinkers and capable of thinking about things in a more 

abstract and symbolic way. They possess characteristics as openness to feelings, new 

ideas, flexibility of thought, values and readiness to indulge in fantasy. They are also 

imaginative, creative, intellectually curious, and often seek out new experiences (McCrae 

& Costa, 2003; Caspi et al., 2005). Those with low scores have more conventional 

interests, resist change, and are conservative and more traditional. Some of the facets of 

openness are fantasy, aesthetics, feelings, actions, and ideas (Boustani, 2006). 

 

2.4 Self Efficacy 

 

Bandura’s (1977, 1997) theory of self-efficacy has been explored by researchers in a 

variety of settings for more than 30 years. Self-efficacy is essentially a person’s belief in 

his or her ability to perform a specific task or behavior. That person’s cognitive estimation 
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of his or her abilities to mobilize the cognitive resources, motivation, and courses of action 

required to exercise control over events in their lives (Bandura, 1995). Self-efficacy 

involves the confidence of an individual that he or she can execute a certain task 

successfully in a given situation. However, this self-confidence is not a general quality 

possessed by this individual. Rather specific beliefs that he or she may have around 

particular tasks or behaviors (Bandura, 1997). Socially, those with a high self-efficacy 

may have greater confidence in the ability to interact with others. When faced with work 

frustrations or failure, high self-efficacy individuals are likely to recover quickly in their 

working life. They may have persisted and employ creativity in solving the problems. 

These people persevere at work even when failure is inevitable (Carmeli, Meitar, & 

Weisber, 2006; DiLiello & Houghton, 2006). On the contrary, individuals with low self-

efficacy always believe that things are tougher than they actually are; a belief that fosters 

strain, a narrow vision and depression of how best to resolve a problem. According to 

Gecas (2004), self-efficacy functions as a self-fulfilling prophecy because people may 

only behave in the way that executes their initial beliefs. They are more likely to engage 

in activities for which they have high self-efficacy but tend to shun situations and activities 

that they believe they may fail. Therefore these individuals will adjust their effort levels 

based on expected outcomes (Van der Bijl & Shortridge-Baggett, 2002).  

 

Self-efficacy beliefs are acquired from different informational sources and these influence 

certain behavioral outcomes. According to Bandura (1977) self-efficacy originates from 

four main sources; performance achievements, vicarious experience, social persuasion, 

and emotional arousal. The first and most prominent is performance achievements or 
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mastery experience.  Performance achievement is based on the person’s past success or 

failure in performing a given task or behavior. If the person performed well, he or she is 

likely to feel more competent and performs well at another similar task. Since the person’s 

self-efficacy is higher, he or she is more likely to try harder and complete the task with 

much better results. If a person experiences failure, self-efficacy is likely to be reduced. 

The second informational source is vicarious experience. Vicarious experience is where 

an individual observes and learns from other people’s behaviors. The individual will 

observe another person’s performance and compare with his or her competence. If that 

person performs well, the self-efficacy is likely to increase, and if the person fails it will 

affect the confidence level, leading to lower self-efficacy. Vicarious experience is usually 

more effective if the person performance the task is similar to the individual who observes, 

and that the individual is rewarded for his or her efforts (DeWitz, 2004). 

 

Self-efficacy is also influenced by the third source, social persuasion. An individual’s 

performance or ability to perform can be influenced by encouragement or discouragement 

(Redmond, 2010). Constructive feedback or the encouragement of a credible person such 

as a coach, a parent or a mentor develops one’s sense of confidence, and pushes him or 

her for more effort towards greater chance of success. However discouragement or 

negative feedback can lead to doubts about oneself resulting in lower self-efficacy.  It is 

believed that social persuasion is a weaker source of self-efficacy but is widely used 

because of its ease and ready availability (Redmond, 2010). The final source of 

informational influence is emotional arousal or physiological feedback. People experience 

sensations from their body and the emotional arousal from these experiences reinforce 
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their self-efficacy beliefs (Bandura, 1977). If the person engages in a particular behavior 

and experiences bodily distress or anxiety, he or she is unlikely to participate in that 

behavior again. However, if the person is more at ease with the situation, he or she will 

feel more confidence, resulting in higher self-efficacy beliefs (McCormick, Tanguma, & 

López-Forment, 2002). 

 

Bandura’s Theory of self-efficacy has contributed positively to the socio-psychology 

literature. Self-efficacy beliefs are sturdy predictors and determinants of the level of 

achievement that person finally achieve (Iroegbu, 2015). Studies grounded on self-

efficacy theory has found that personal efficacy affects the objectives people opt, their 

ambitions, how much energy they will put on a set task, and how long they will persevere 

in the face of obstacles, difficulties and disappointments (Maurer, 2001). Individuals with 

little self-efficacy will be inclined towards giving up and discouragement and will always 

blame their own low capability whereas those with high self-efficacy will attribute failure 

not to their own selves but to outside factors (Hassan et al., 2015).  People with high self-

efficacy are more likely to set more challenging goals for themselves as well as be more 

committed to these goals, and therefore this will further enhances self-efficacy within 

them (Bandura, 1995). 

 

2.5 Safety Culture 

 

Safety culture is a concept that has attracted much attention across a broad spectrum of 

industries. It has been widely used to explain everything which is connected with safety, 
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defeats, and failures. Although there is no commonly accepted definition of safety culture, 

most of the definitions commonly encompass workers’ attitudes, beliefs, norms, values 

and behaviours in relation to safety at work (Cooper, 2000; Guldenmund, 2000). The 

concept was originally developed as safety climate where Zohar (1980) defined it as “a 

summary of molar perceptions that employees share about their work 

environments……which acts as a frame of reference for guiding appropriate and adaptive 

task behaviors (p. 96)”. Zohar (1980) also identified eight factors of safety climate. These 

are perceived importance of safety training programs, perceived management attitudes 

toward safety, perceived effects of safe conduct on promotion, perceived level of risk at 

the workplace, perceived effects of workplace on safety, perceived status of the safety 

officer, perceived effects of conduct on social status, and perceived status of safety 

committee. According to Zohar (2003) safety climate reflects the true perceived priority 

of safety in an organization. He further delineated safety climate into two dimensions; 

level and strength. Level of safety climate reflects shared perceived priority of safety while 

strength of safety climate is homogeneity of perceptions of the importance of safety. 

 

Safety climate and safety culture are sometimes used interchangeably. However safety 

culture concept was only introduced by the International Nuclear Safety Advisory Group 

(INSAG) following the accident at the nuclear power plant in Chernobyl, Ukraine in 1986.  

The Group used the term ‘safety culture’ for the first time to describe a set of factors 

related to the organizational aspects of safety where an inadequate safety condition was 

identified as the major cause of the accident (Bjornskau & Longva, 2009; Weigmann et 

al, 2002). The Chernobyl accident revealed a history of individual’s attitudes and 



48 
 

organizational characteristics in which safety issues at the nuclear plant seemed to receive 

priority only when there was a significant problem. Poor safety culture described the 

prevalent organizational qualities which reflected in patterns and norms of behaviors that 

affected safety (Weigmann et al, 2007).  

 

According to Schein (2004) the constructs of safety climate and safety culture are not 

mutually exclusive, in fact, they are inter-related, influencing one another as the 

organization grows and works through challenges. Safety climate is the overt 

characteristics of an organization’s environment while safety culture is the underlying 

values and beliefs of that organization (Guldenmund, 2000).  Nevertheless Dennison 

(1996) asserted that there is still a distinction between safety climate and safety culture 

where they have different approaches in determining the importance of safety within the 

organization. Dennison (1996) stated that: 

 

“Safety climate refers to a situation and its link to thoughts, feelings and behaviours of 

organizational members. Thus it is temporal, subjective and often subject to direct 

manipulation by people with power and influence. Safety culture in contrast refers to an 

evolved context within which a situation may be embedded. Thus it is rooted in history, 

collectively held, and sufficiently complex to resist many attempts at direct manipulation 

(p.644)”. 

 

The term ‘safety culture’ has gradually embedded in the standards explaining safety. It is 

also being defined in different ways depending on its goal or to whom it is directed. For 
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example, Mearns and Flin (1999) defined safety culture as “reflecting the fundamental 

values, norms, assumptions and expectations that exist in societal culture. Safety can be 

investigated by completing an analysis of how organizational members interact and form 

a shared view of safety (p. 5)”.  

 

On the other hand, Sexton et al., (2006) defined safety culture as “the product of individual 

and group values, attitudes, perceptions, competencies, and patterns of behavior that 

determine the commitment to, and the style of and proficiency of an organization’s health 

and safety management (p. 2)”. Meanwhile some researchers have come up with separate 

definitions for safety and culture. Hofmann and Moregson (1999) defined safety behavior 

as “adherence to established safety practices and procedures (p. 288)”, and Pronovost and 

Sexton (2005) defined culture as “values, attitudes, norms, beliefs, practices, policies and 

behaviors of personnel, in essence the way we do things around here (p. 231)”. Although 

no consensus exists on its application among researchers, safety culture can be treated as 

a heterogenous, site-specific concept which varies not only from one organization to 

another, but also within divisions or departments of that same organization (Cooper, 

2000). Some other commonly cited definitions of safety culture are summarized in Table 

2.1 below: 

 

Table 2.1 

Definitions of Safety Culture 

 

Author Definition 

Uttal (1983) Shared values and beliefs that interact with an organization’s 

structures and control systems to produce behavioral patterns 

Cox & Cox 

(1991) 

Attitudes, beliefs, perceptions and values that employees share in 

relation to safety 
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IAEA (1991) Assembly of characteristics and attitudes in organizations and 

individuals which establishes that as an overriding priority nuclear 

plant safety issues receive the attention warranted by their 

significance 

Pidgeon (1991) Set of beliefs, norms, attitudes, roles and technical practices that are 

concerned with minimizing the exposure of employees, managers, 

customers and members of the public to conditions considered 

dangerous or injurious 

Reason (1997) The engine that continues to propel the system towards the goal of 

maximum safety health, regardless of the leadership’s personality or 

current commercial concern 

Cooper (2000) That observable degree of effort by which all organizational 

members directs their attention and actions towards improving safety 

on a daily basis 

Guldenmund 

(2000) 

Those aspects of organizational culture which will impact on 

attitudes and behavior related to increasing or decreasing risk 

Hale (2000) Attitudes, beliefs and perceptions shared by natural groups as 

defining norms and values which determine how they act and react 

in relation to risks and risk control systems 

Mohammed 

(2002) 

A sub-facet of organizational culture which affects workers’ 

attitudes and behavior in relation to an organization’s on going safety 

performance 

US Dept. of 

Transportation 

(2011) 

Shared values, actions and norms that demonstrate a commitment to 

safety over competing goals and demands 

 

 

Source: Jebb (2015) 

 

Safety culture in most organizational studies is defined as follows: 

 

“The enduring value and priority placed on worker and public safety by everyone in 

every group at every level of an organization. It refers to the extent in which 

individuals and groups will commit to personal responsibility for safety, act to 

preserve, enhance and communicate safety concerns, strive to actively learn, adapt and 

modify (both individual and organizational) behavior based on lessons learned from 

mistakes, and be rewarded in a manner consistent with these values (Weigmann et al., 

2002, p.8)”. 
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Numerous models of safety culture have been proposed and debated in the literature. Some 

of these models attempted to describe the components of culture, the relationship with 

safety behavior and outcomes, safety performance as well as the interaction in the 

workplace safety (Crossman, 2008). Salient features of these models are summarized in 

Table 2.2 below: 

 

Table 2.2 

Models of Safety Culture 

 

Authors Description 

 

Application 

Zohar (2000) Link between safety climate and injury data; 

supervisory safety practices as mediator 

Manufacturing 

Griffin & Neal 

(2000) 

Link between safety climate and safety 

performance; mediated by knowledge and 

motivation 

Manufacturing 

& Mining 

Mohamed (2002) Link between safety climate and safety work 

behavior; mediated by management, safety 

and risk 

Construction 

Richter & Koch 

(2004) 

Multiple configuration characterized by 

differentiation, ambiguity and integration 

Manufacturing 

Seo (2005) Relationship between perceived climate and 

unsafe work behavior; mediated by hazard 

level, work pressure, risk and barriers 

Grain Industry 

Parker, Lawrie & 

Hudson (2006) 

Multi-dimensional model in which factors of 

safety culture are embedded in concrete and 

abstract organizational aspects 

Oil & Gas 

Industry 

Choudry, Fang & 

Mohamed (2006) 

Based on Cooper’s (2000) model, multi-level 

analysis involving behavior based 

management and employee perceptions 

Construction 

Bellamy, Geyer 

& Wilkinson 

(2006) 

Generic model of integrated system and site 

specific taxonomy for defining constraints 

Chemical 

Industry 

Fenandez-Muniz, 

Montes-Peon, & 

Vanquez-Ordas 

(2007) 

 

Model of positive safety culture based on six 

factors; manager commitment, employee 

involvement, safety management system, 

attitudes, behaviors, safety performance. 

Industrial, 

Services & 

Construction 

Source: Crossman (2008)  
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Meanwhile, Wiegmann, Thaden and Gibbons (2007) came out with four indicators to 

measure safety culture; organizational commitment, operational personnel, formal safety 

system, and informal safety system. The safety commitment from the organization 

consists of three components; safety values, safety fundamentals, and going beyond 

compliance. Safety values are usually expressed in both words and actions while safety 

fundamentals are regulated aspects of safety such as training requirements, manuals and 

procedures. Going beyond compliance is where priority is given to non-regulated safety 

in the allocation of company resources. Operational personnel refer to the people who are 

directly engaged in supervising employees’ behavior and those who have reinforced the 

safety values in the organization. Formal safety system is the reporting mechanism on 

how occupational and process safety hazards are functioning, and on how the reported 

issues are addressed.  Finally, the informal safety system is an unwritten rule where the 

organization rewards or punishes individuals in responds to safe or unsafe actions 

committed by these individuals. 

 

Safety culture is employed in this study due to its importance because it reduces the 

prevalence of the so called active failures and latent conditions (Reason, 2000). Safety 

culture is also believed to be a significant contributor to individual behavior and therefore 

it becomes significant to investigators working on safety issues. For a specific purpose of 

this study, safety culture can be defined as reduction of road collision and casualties, 

promoting norm safety behaviors, bringing more attention to safety issues and more 

commitment to safety (Cooper, 2000).  Traditionally research on road safety culture has 
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mainly been focused on the individual and the vehicle (Department of Transport, 2004). 

This neglects the context in which drivers at work are operating and does not reflect the 

system approach to general safety matters and accident causation.  Thus it is necessary to 

identify safety behaviors that are indicative of work related driving. Time pressures, 

thinking about work, tiredness, fatigue and stressfulness are some of the factors identified 

as work related driving risks (Salminen & Lahdeniemi, 2002).  The safety culture at 

workplace can represents a mechanism through which organizational practices influence 

drivers’ safety behaviors. 

 

Generally, culture can have an important influence on driving behavior as well as playing 

a critical role in safety driving (Lee, 2006).  Countries with low level of road safety culture 

sometimes disregard the safety rules, and some social and cultural factors that might affect 

people’s attitudes and behaviors.  Safety culture can change a society’s attitude and 

behavior towards risky driving. The society can see how the safety cultural forces are at 

play in the wider driving environment, and this would have provided a means for the 

society to pay attention to safety issues and commitment on the issue of risk taking. Thus 

the development of safety culture on the driving behavior would be a useful and effective 

countermeasure that could significantly reduce road accidents and fatalities.  

 

2.6 Underpinning Theories 

 

Two theories that are used to underpin this study are General Aggression Model (GAM) 

and Social Cognitive Theory. 
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2.6.1 General Aggression Model 

 

The General Aggression Model (GAM) developed by Anderson and Bushman (2002) 

integrates multiple of social, cognitive, and developmental theories that try to understand 

why people sometimes behave aggressively. Those theories include Frustration-

Aggression Theory (Dollard, Doob, Miller, Mowrer, & Sears, 1939), Cognitive 

NeoAssociation Theory (1993), Social Learning Theory (Bandura, 1977), and Social 

Interaction Theory (Tedeschi & Felson, 1994). The model specifies that aggressive 

behavior is based on the three types of knowledge structures; Perceptual schemata, which 

are used to identify simple physical objects (such as a cat, a car) or complex social events 

(such as personal insult), Personal schemata which include beliefs about other individuals 

or people (as in stereotypes), and Behavioral scripts, which contain information about how 

to behave under a variety of circumstances. Each of these knowledge structures is linked 

to affect emotion. When a schema link is activated, the link emotion is also activated. 

However, this is tempered with co-existing contextual information as to when and how a 

given emotion should be experienced. Aggression, therefore, depends on how an 

individual perceives and interprets the environment and people there in, expectations 

regarding likelihood of various outcomes and knowledge, and belief about how people 

respond in a situation (Anderson & Bushman, 2002). 

 

GAM also focuses on three critical stages of aggression; (i) person input such as traits, 

beliefs, gender, attitudes, values, and situational factors including media, cues, frustration, 

pain and discomfort, drug abuse and provocation, (ii) current internal states such as 
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cognitive, affective and arousal routes, and (iii) outcomes of the appraisal (immediate or 

automatic) and decision-making processes (See Figure 2.1 below).  According to GAM 

model, the person input include all characteristics that a person brings to the situation 

while the situational factors are generally aimed at guiding research into the catalysts for 

human aggression.  These inputs are believed to influence the outcome via the ‘internal 

state’.  The internal state is generated through social cognition, affect, and arousal. 

‘Cognition’ refers to the hostile/aggressive or negative thought of an individual, ‘affect’ 

concerns the current emotional state, or mood that has the potential to prime the individual 

for aggressive behavior, while ‘arousal’ is the individual’s physiological state.  These 

three factors are interconnected and may activate each other in a bi-directional manner. 

The existence of the interactive process results in an ‘internal state’.  

 

The likelihood of an aggressive outcome is influenced by an individual’s appraisal 

process. In the GAM model, appraisal and decision-making process ranges from relatively 

automatic to a heavily controlled. Spontaneous appraisal of a situation is believed to be 

automatic although filtered through cognitive resources of the ‘internal state’. If cognitive 

resources are sufficient, offering a wider range of possible responses or views, this may 

lead to a ‘reappraisal’ of the situation in more constructive ways and results in ‘thoughtful’ 

and controlled action being taken in a social encounter. Reappraisal means alternative 

option has been searched and acted upon and that action may be non-aggressive. However, 

if these resources are insufficient, and an individual has a narrow, maladaptive range of 

scripts available to them, the immediate appraisal may result in an impulsive response 
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affecting the social encounter (Anderson & Bushman, 2002). Thus the content of the 

cognitive appraisal  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 

General Aggression Model (Anderson & Bushman, 2002)        

           

            2.6.2 Social Cognitive Theory 

 

Social Cognitive Theory developed by Albert Bandura (1986) is a learning theory that 

attempts to explain human thought and behavior. The theory explains how cognitive, 

behavioral, personal and environmental factors interact to determine motivation and 
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behaviour (Crothers, Hughes & Morine, 2008). Human function is due to the interactions 

and influences of the behavior, personal and environmental factors. Bandura referred this 

relationship as “triadic reciprocity” (See Figure 2.2). The behavior includes capability of 

the individual with correct knowledge and skills needed to carry out the desired activities, 

while personal factors include cognitive, affective, and biological characteristics of the 

individual. The perceived social and physical environment and situations are the 

environmental influence (Bandura, 1997).  

 

                                                                                                                        

                                                  

 

 

 

 

 

 

Figure 2.2  

Triadic Reciprocity of Social Cognitive Theory (Bandura, 1986) 

 

Wood and Bandura (1989) asserted that the relationship between any two of the three 

factors is bidirectional, meaning that neither the individual nor the environment is static. 

In this situation, the environment has a direct influence on behavior of the individuals. 

However, according to Bandura (1986) the reciprocal relationship may not occur in equal 

strengths. Its relative influence may vary in different activities, individual or situations. 

Personal Factors 

Environmental Factors Behavioral Factors 
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One factor may be stronger or weaker compared to others depending on the situation. For 

example, in one situation environmental factors may have predominant influence while 

cognitive factors may be weak. And the influence of all these three factors is 

interdependent. 

 

There are five behavioral capabilities that drive people’s behavior; symbolizing, 

forethought, vicarious learning, self-regulation, and self-reflection (Pajares, of 2007). 

Symbolizing is the ability of the individual to represent those events that had occurred in 

memory for recall and further action, while forethought is capability to make use of 

cognitive information to project a desired outcome and plan the steps that will bring about 

the desired results (Bandura, 2005). Vicarious learning is the ability to learn by 

observation without having to personally go through the actions (Bandura, 2005), while 

self-regulation encompasses “skills for planning, organizing, and managing instructional 

activities; enlisting resources; regulating one’s own motivation; and applying 

metacognitive skills to evaluate the adequacy of one’s knowledge and strategies” 

(Bandura, 2007, p.174).  Finally, self-reflection allows for the judgment of outcomes and 

behaviors that allow for alteration of future endeavors to achieve the outcomes desired 

more effectively. 

 

Social cognitive theory provides a framework for understanding, predicting, and changing 

human behavior. The theory identifies human behavior as an interaction of personal 

factors, behavior, and the environment, but its principle applies to the reinforcement of 

both healthy and unhealthy behaviors. An elevated sense of self efficacy could foster 
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engagement in behaviors that are also health compromising. For example a new driver 

drives aggressively without a negative consequence (vicarious experience), be encouraged 

to hurry to get to a destination while driving (verbal persuasion), and ultimately exceeds 

the speed limit while driving without a negative consequence (performance mastery) all 

of which could result in increased self efficacy to risky driving behavior (McLernon, 

2014). The theory asserts that social environment and personal factors such as skills, 

attitudes, cultural values and beliefs, play an important role in determining one’s behavior. 

Nevertheless people’s level of motivation, affective states and actions are based more on 

what they believe than on what is objectively true (Bandura, 1997). 

 

2.7 Big Five Personality and Adverse Driving Behavior 

 

Personality psychology has become a serviceable framework for studying driving 

behavior and several researchers have found associations between personality variables 

and driving behavior. For examples Miles and Johnson (2003) specifically investigated 

the relationship between personality dimensions, ie. personality, attitudes, beliefs and 

aggressive driving, while Dahlen and White (2006) studied the utility of combining trait 

driving anger and sensation seeking in predicting risky driving behavior. Broughton 

(2007) found strong correlation between non-motoring offences (burglary, theft, sexual 

offence, fraud & forgey), and driving offences, Krahe and Fenske (2002) saw positive 

correlation between ‘macho personality’ and aggressive driving, and Schreer (2002) found 

narcissism predicted aggressive driving behavior. Dahlen, Martin, Ragan, and Kuhlman 

(2005) investigated the combined effect of trait driving anger, sensation seeking, 
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impulsiveness, and boredom proneness on driving behavior while Harris and Houston 

(2010) studied the combined effect of several personality dimensions and situational 

variables on aggressive driving. 

 

Although a variety of personality traits were found in associations with driving, only the 

Big Five model is being used widely by researchers as a framework to explore the 

relationship of personality to driving behavior (Riendeau, 2012; Clarke & Robertson, 

2005). However, there is a lack of agreement as to which traits of the Big Five are better 

predictors of adverse driving behavior (Arthur & Day, 2009; Stephens, 2011; Larsen & 

Buss, 2010).  Moreover when considering the Big Five and driver behavior, researchers 

considered only the general risky driving and not the DBQ items specifically. Therefore 

the five dimensions of the Big Five personality would constitute the focus of this study. 

 

2.7.1 Extraversion and Adverse Driving Behavior 

 

Extraversion deals with people who are warmth, gregariousness, assertiveness, activity, 

and excitement seeking. People with high extraversion have been identified as individuals 

with risk taking propensity (Castanier et al, 2010; Cyders & Smith, 2010; Mishra & 

Lalumiere, 2011), and positively related with sensation seeking. Past studies have found 

that extraversion is associated with traffic collisions, traffic violations, traffic violations, 

and other dangerous driving behaviors (Fine, 1963; Smith & Kirkham, 1981; Renner & 

Anderle, 2000; Lajunen, 2001; Clark & Robertson, 2005; Oltedal & Rundmo, 2006; 

Benfield et al, 2007; Jovanovic et al, 2011; Hennessy & Wiesenthal, 2011). Fine (1963) 
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was the first to study this relationship and found that drivers who are extraverted had more 

road violations and traffic accidents than introverted drivers.  

 

Similar results were demonstrated by Smith and Kirkham (1981) who observed that 

drivers high on extraversion were more likely to have a history of higher traffic accidents. 

Renner and Anderle (2000) sampled 227 college students and confirmed the significant 

relationship between extraversion and self-reported number of road traffic collisions. 

Lajunen (2001) investigated road fatalities in 34 countries and found that extraversion and 

high road traffic fatalities are positively correlated, and road fatalities for countries with 

high extraversion scores were higher than those countries with low or moderate 

extraversion scores.  Clarke and Robertson (2005) concluded that extraversion is a good 

and reliable predictor of road collisions.  

 

Meanwhile Oltedal and Rundmo (2006) studied a sample of 1356 young drivers in 

Norway, and found a positive correlation between facets of extraversion and both risky 

driving and accidents with damages. Extraversion was also found to predict reckless 

driving and traffic accidents and its high level being one of the causes of road accidents 

(Dahlen & White, 2006). A study by Benfield et al. (2007) on psychology students found 

those with high extraversion scores were associated with more self-reported driving.  

Stevens (2011) sampled licensed drivers in UK and found that the drivers who reported 

high driving violations were more extraverted.  Similar findings were reported by Rahman 

(2014) on extraversion as the highest predictor to dangerous driving behavior among the 

five dimensions of Big Five, Shonesy (2016) on extraverted older adults who may be more 
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likely to engage in risky driving behavior, and Vazquez (2013) who found positive 

correlation between extraversion and aggressive driving behavior. Jebeli, Farahani and 

Sarami (2014) also reported the positive effect of extraversion on high risk driving 

behavior as well as on aggressive driving in the form of frequent traffic violations (Harris 

et al., 2014). Most of these studies have supported the positive relationship between 

extraversion and adverse driving behavior. 

 

However, there were also studies which have either failed to support the positive and 

significant relationship between extraversion and driving behavior, or yielded mixed and 

inconclusive results (Sumer, Lajunen, & Ozkan, 2005). For example Lester (1991) who 

reviewed nine such studies concluded that no significant association between extraversion 

and road collisions existed. Similarly, Elander, West and French (1993) found 

inconclusive relationship between extraverted drivers and collision risk. Jovanovic et al., 

(2011) who conducted a study among Serbian drivers, found only a small and non-

significant correlation between extraversion and aggressive driving behavior. 

Extraversion was also not found to be the predictor of aggressive driving behavior among 

the Romanian youngsters (Anitei et al., 2004). Guo, Wei, Liao and Chu (2016) who 

explored the impact of personality traits on driving safety in high speed railway, concluded 

that drivers with high extraversion caused fewer accidents. Dahlen, Edwards, Tubre, 

Zyphur, and Warren (2012), Benfield, Szlemko and Bell (2007), Britt and Garrity, (2006), 

and Harris et al., (2014) all found low positive association between extraversion and 

aggressive driving, while Iancu, Hogea and Olteanu (2016) saw a very weak relationship 
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between extraversion and aggressive driving. Extraversion was also found to be associated 

with increased likelihood of driving among older adults (Gadbois & Dugan, 2015). 

 

Based on the inconclusiveness and mixed findings found in the literature, the following 

hypothesis is formulated: 

 

H1a: There is significant relationship between extraversion and adverse driving behaviour 

among motorists in Malaysia. 

 

2.7.2 Agreeableness and Adverse Driving Behavior 

 

Agreeableness has often been associated negatively with aggressive behavior (Lee & 

Egan, 2013; Miller, Zeichner, & Wilson, 2012). Agreeableness refers to behaviors of 

persons such as trusty, straightforwardness, altruism, compliance, cooperative and 

modesty. Past studies have confirmed that low agreeableness is consistently associated 

with collision risk. Dahlen and White (2006) found that agreeableness predicted driving 

behavior. Aggressive driving behavior such as anger, hostility and vengefulness was 

found to be negatively related to individuals who are high in agreeableness trait 

(McCullough, Bellah, Kilpatrick, & Johnson, 2001; Sharpe & Desai, 2001; Vazquez, 

2013). Sumer, Lajunen and Ozkan (2005), and Clark and Robertson (2005), both found 

the negative effect of agreeableness on unsafe driving behavior and indirect effect on 

collision risk.  Similar finding was reported by Harris et al (2014) where aggressive was 

associated with lower scores on agreeableness. Rahman (2014) also found agreeableness 
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to be the lowest predictor of dangerous driving behavior among the five dimensions of 

Big Five personality. This was confirmed by Stephens (2011) who found that drivers who 

reported lower driving violations scored higher on agreeableness.  Ucho, Terwase and 

Ucho (2016) found that agreeableness predicted road safety rules compliances. Their 

findings show that individuals high on agreeableness traits generally comply with road 

safety rules. Guo et al (2016) also found that lower agreeableness among Chinese high 

speed railway drivers contributed to less frequent risky driving behavior while Qu et al., 

(2015) found a high level of association between agreeableness and driving behavior. 

Similarly Fikri, Ismail and Halim (2015) found positive and significant relationship 

between agreeableness and frequency of road accident involvement. 

 

However, Shonesy (2016)’s study that higher agreeableness is associated with greater 

self-reported levels of distracted driving behaviors was only partially supported. Other 

researchers such Benfield et al., (2007), Anitei et al., (2014), Harris et al., (2014), and 

Taubman-Ben-Ari and Yehiel (2012) found only an average negative association between 

agreeableness and aggressive driving behavior, while Iancu’s (2016) study revealed a 

weak relationship. Agreeableness was also found to be associated with decreased 

likelihood of driving among older adults (Gadbois & Dugan, 2015). Based on these 

disagreements among the past researchers the following hypothesis is forwarded: 

 

H1b: There is significant relationship between agreeableness and adverse driving 

behavior among motorists in Malaysia. 
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2.7.3 Conscientiousness and Adverse Driving Behavior 

 

Conscientiousness refers to people who are competence, orderly, dutifulness, achievement 

striving, and self-discipline. Highly conscientiousness drivers are also said to be able to 

resist temptation to traffic violations as well as more responsive to traffic safety rules.  

Arthur and Graziano (1996) examined two samples involving college students and 

individual drivers, and found that higher conscientiousness students and drivers reported 

lower traffic collisions and violations. Castanier et al., (2010) found that low 

conscientiousness was associated with individuals risk taking propensity. 

Conscientiousness drivers were also reported to have low driver error and lapse (Stephens, 

2011), while those low on conscientiousness exhibited aggressive behaviors and failed to 

follow traffic rules and regulations (West, French, Kemp & Elander, 1993). Arthur and 

Doverspike (2001) found that conscientiousness and accident involvement is inversely 

related, and Schwebel, Severson, Ball and Rizzo (2006) found conscientiousness 

correlated significantly with risky driving behavior. Those drivers with lower 

conscientiousness are more prone to a host of unsafe driving behaviors (Sumer et al, 

2005). However, Ehsani et al, (2015) found that conscientiousness was only marginally 

negatively associated with frequency of road collisions and near collisions, while Fikri, 

Ismail and Halim (2015) found negative association between conscientiousness and 

frequency of road accident involvement among drivers in Indonesia. Similarly, Vazquez 

(2013) reported the negative correlation between conscientiousness and aggressive 

driving behavior. 
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Nonetheless, in a study conducted by Ucho, Terwase and Ucho (2016) conscientiousness 

was not found to be significantly corrected with the prediction of road safety rules 

compliance. Dahlen et al, (2005), and Owsley et al (2003) both reported that 

impulsiveness, a facet of conscientiousness, was positively associated with drink driving, 

impaired driving behavior, and increased traffic collision risk, and high impulsive drivers 

are also prone to committing more driving errors. Conscientiousness was also found to be 

associated with increased likelihood of driving among older adults (Gadbois & Dugan, 

2015). Based on these arguments, the following hypothesis is posited. 

 

H1c: There is significant relationship between conscientiousness and adverse driving 

behavior among motorists in Malaysia. 

 

2.7.4 Neuroticism and Adverse Driving Behavior 

 

Neuroticism deals with people who are full of anxiety, anger, hostility, depression, self-

consciousness, and impulsiveness. According to Hansen (1989) people with high 

neuroticism trait are at a greater risk of traffic accidents because of more distractible 

during driving. They are easily distracted and preoccupied with anxiety and worries. 

Mathews, Dorn and Glendon (1991) examined the relationship between stress and 

neuroticism, and found a significant positive relationship which subsequently led to 

collision involvement. Thorrisen (2013) sampled Norwegian drivers to examine the direct 

and indirect effects of drivers’ neuroticism on their aggressive and considerate behavior. 

He found that neuroticism was positively correlated with aggressive behavior and 
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negatively correlated with considerate behavior. Neuroticism also was not found to predict 

road safety rules compliance significantly (Ucho, Terwase, & Ucho, 2016), and drivers 

who were high on driver lapse scored higher on neuroticism (Stephens, 2011). Rahman 

(2014) and Fikri, Ismail and Halim (2015) also found that neuroticism contributed 

positively to the many road accident involvement. Similar findings were reported by 

Vazquez (2013) and Castanier et al., (2010), Dahlen et al, (2012), Jovanovic et al., (2011), 

Qu et al., (2015), and Anitei et al., (2014) who revealed positive correlation between 

neuroticism and aggressive driving behavior. 

 

However, Clarke and Robertson (2005) observed the conflicting findings in their analysis 

of neuroticism and collision involvement. Their finding revealed non-significant 

relationship between neuroticism and collision involvement. Further Harris et al, (2014)’s 

study also revealed that those with higher score on neuroticism were associated with fewer 

reported traffic accidents and violations. Some researchers also revealed positive but a 

very weak relationship between neuroticism and aggressive driving (Benfield et al, 2007; 

Britt & Garrity, 2006; Harris et al, 2014; Taubman-Ben-Ari & Yehiel, 2012; Iancu, 2016). 

Neuroticism was also found to be associated with decreased likelihood of driving among 

older adults (Gadbois & Dugan, 2015). Thus the fourth hypothesis is formulated: 

 

H1d: There is significant relationship between neuroticism and adverse driving behavior 

among motorists in Malaysia. 
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2.7.5 Openness to Experience and Adverse Driving Behavior 

 

Openness to Experience refers to people full of fantasy, aesthetics, feelings, actions, and 

ideas. Clarke and Robertson (2005) found weak and insignificant relationship between 

openness and risk of traffic collisions, suggesting that openness is more associated 

towards considerate driving behavior. Rahman (2014) and Fikri, Ismail and Halim (2015) 

found negative correlation between openness and dangerous driving behavior and road 

accident involvement. Similarly openness did not predict road safety rules compliance as 

revealed in Ucho, Termase and Ucho (2016)’s study. Meanwhile Anite et al, (2014) found 

openness to experience predicting negativism in traffic violations, and also negative 

predictor of aggressive driving behavior, and Vazquez (2013) found negative correlation 

between openness to experience with aggressive driving behavior. 

 

However, Stephens’ (2011) study revealed that openness made no difference to risky 

driving. This contradicted that of Dahlen and White (2006) who found that openness was 

a predictor of risky driving behavior. High level of openness was also found to be a 

predictive of reported traffic violations such as texting frequency and interacting with the 

phone while driving (Parr et al., 2016). Similar finding was reported by Refahl et al (2012) 

on the significant correlation between openness and adverse driving behavior. Openness 

to experience was also found to be associated with decreased likelihood of driving among 

older adults (Gadbois & Dugan, 2015). Based on the contradictions on past findings on 

the openness and driving behavior relationship, the following hypothesis is forwarded: 
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H1e: There is significant relationship between openness-to-experience and adverse 

driving behavior among motorists in Malaysia. 

 

2.8 Self-Efficacy and Adverse Driving Behavior 

 

Self-efficacy is the individuals’ judgment of their abilities to execute some courses of 

action for attaining an outcome (Bandura, 1997).  These individuals perceived their own 

abilities to perform certain behavior. According to the Social Cognitive Theory, self-

efficacy operates as the common mechanism of behavioral change. This behavioral 

change is believed due to interaction between the environment and situational factors. 

This belief determines how people feel, think, behave or motivate themselves which 

sometimes lead them to engage in risky behaviors such as driving (Bandura, 1995; Souza, 

Torres, Barbosa de Lima & de Souza, 2014).  Those individuals with high self-efficacy 

are likely to have a stronger behavior changes compared to those with low self-efficacy 

who would likely have lesser changes in behavior (Bandura, 1995). 

 

Past studies have researched and investigated the association of self-efficacy beliefs with 

a multitude of behavioral changes (Bandura, 1997, 2006). Self-efficacy was tested and 

found to be a determinant of risk taking behavior such as in extreme sports (Llewellyn et 

al, 2008), business decision-making (McGhee et al., 2009), and online investment risk 

(Livingstone et al., 2012).  Self-efficacy has also been positively associated with purpose 

of life (DeWitz, 2004), feelings of happiness (Natvig, Albrektsen & Qvarnstrom, 2003), 
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positive thinking and positive emotional reactions (Pajares, 2004), and a strong sense of 

belonging and social interest (Dinter, 2000).   

 

Many studies have established that self-efficacy is the most effective determinant of 

achievement and task performance. Szymendera (2013) studied the school principals’ 

beliefs and behaviors in an attempt to identify the driving forces directly and indirectly 

affecting students’ achievement. The study found self-efficacy contributed significantly 

to the principal’s behavior indirectly affecting students’ achievement. Dillard (2013) 

examined the self-efficacy beliefs of economically disadvantaged high school principals 

for African American male students. The study affirmed that self-efficacy beliefs of the 

principals influenced them to utilize specific strategies to ensure academic success of the 

students. Fu (2011) investigated the relationship between self-efficacy and work values 

for university and community college students in China. The findings revealed that 

students with high self-efficacy had higher levels of overall achievement motivation and 

motivation to achieve success, and their work values focused on family, status, 

achievement, and social improvement.  

 

Landry (2003) explored the relationships between self-efficacy, and intention and decision 

certainty. The sample of study was undergraduate students in Lafayette, Louisiana. The 

study found that students’ self-efficacy contributed strongly to intentions to remain 

enrolled in the university and to persist in obtaining a degree.  Lampert (2007) also tested 

with a sample of college students, and found higher level of self-efficacy as a predictor of 

academic achievement. Another study by Hasheminasab, Zarandi, Azizi and Zadeh (2014) 
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who investigated the relationship between self-efficacy and academic achievement, found 

a significant and positive relationship between the two variables. Self-efficacy was also 

analyzed with academic performance in Pakistan (Akram & Ghazanfar, 2014). This study 

explored the relationship of self-efficacy and the academic performance in terms of CGPA 

among the students in University of Gujrat. The findings indicate a significant positive 

relationship between self-efficacy and academic performance. Similar work by Sharma 

and Nasa (2014) found self-efficacy as a reliable predictor of educational performances.   

 

Self-efficacy has also been associated significantly with driving behaviors. McLernon 

(2014) conducted a study a cross-sectional quantitative study among 227 rural, off-duty 

emergency services personnel. The study objective was to identify the extent to which 

these personnel engage in off duty risky driving behaviors, and to examine the relationship 

of these behaviors with self-efficacy. The finding revealed self-efficacy as significant 

predictor of engaging in risky driving behaviors. Self-efficacy was also tested and found 

to contribute significantly to speeding behavior (Elliott & Thomson, 2010). Similarly, 

Mognon and Santos (2014) who sampled 500 drivers, found significant contribution of 

the self-efficacy construct to traffic fines and accidents. A cross-sectional study performed 

by Eastman (2013) through an anonymous online survey of college attending drivers also 

found that self-efficacy was one of the strongest four predictors of distracted driving. 

Meanwhile, Rossheim (2014) conducted a study on driving self-efficacy among 

intoxicated college students, and found that self-efficacy to drive while intoxicated was 

more strongly associated with perceived drunkenness and self-estimated blood alcohol 

concentration.  
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Grummon, Heaney, Dellinger and Wilkins (2014) explored factors relating to the 

frequency of youth engaging in three risky driving behaviors; driving at risky speeds, on 

paved roads, and on unfamiliar terrain. They found self-efficacy as an important factor 

that contributed to these three risky behaviors. Young drivers’ reckless driving was 

investigated by Ben Ari, Mikulincer and Iram (2004), and their measure was self-reported 

frequency of reckless driving. Their findings confirmed the prediction that self-efficacy 

in driving strongly contributed to reckless driving. However, Carey, McDermott and 

Sarma (2013) also provided empirical evidence that low self-efficacy had no significant 

impact on the risky driving behavior, while higher levels of self-efficacy was found to 

have a stronger association with calculated risk rather than reckless risk taking (Llewelyn 

et al., 2008).  Meanwhile Merritt (2013) posited that individuals with higher level of self 

efficacy relative to a risky behavior may actually be less likely to engage in risk taking 

behaviors and ultimately more attentive when choosing to engage in risky behaviors and 

did so more cautiously. Increased level of self-efficacy correlates with the amount of time 

spent safely practicing the risky behavior, resulting in a better prepared and more mindful 

individuals engaging in the behavior with improved performance capacity (Merritt & 

Tharp, 2013).  

 

Nevertheless, there were studies that show no significant relationship between self-

efficacy and risky driving behavior. Morisset, Terrade and Somat (2010) investigated the 

influence of perceived self-efficacy on subjective risk judgment, and between self-

efficacy and self-reported risky driving behaviors. The results show no significant 



73 
 

relationships between perceived self-efficacy, risk judgment, and risky driving behavior. 

Gabaude, Marquie and Obriot-Claudel, (2010) examined the relationship between self-

efficacy beliefs and cautious driving behavior. They sampled 1500 men and women 

retirees owning a car in four different population densities in France. They found that self-

efficacy was the strongest predictor of avoiding difficult driving situations and self-

efficacy beliefs are associated with the adoption of cautious driving behavior.  Smorti 

(2013) investigated the effect of self-efficacy on three health risk behaviors in adolescents; 

risky driving, alcohol and marijuana use. She found that engagement in risky driving 

behavior was statistically higher in adolescents with low level of self-efficacy, and that 

low self-efficacy is a health risk factor.  Passengers’ behaviors were also examined on the 

indirect effect to driver’s driving behavior (Huang, 2015). The findings indicated that 

passenger’s dissuaded behavior is significantly related to self-efficacy, and it results in 

acceptance attitude of driver being dissuaded into less risky driving. Based on mixed 

findings in the above discussion, the following hypothesis is derived: 

 

H2: There is a significant relationship between self-efficacy and adverse driving behavior 

among motorists in Malaysia. 

 

Besides the direct relationship, self-efficacy was also examined for a mediating role. 

Mediating is a mechanism that transfers the effect of the independent variable on the 

dependent variable, and normally surfaces as a function of predicting and explaining the 

influence of independent variable on the dependent variable (Hair et al, 2010). Self-

efficacy was found to be a mediator on the relationship between subjective well-being and 
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overall health (Souza et al., 2014), perceived academic climate and academic performance 

(Abd-Elmotaleh & Shaha, 2013), self-leadership and performance (Prussia, Anderson & 

Manz, 1998), school counselor’s non-counseling activities and wellness (Woods, 2009), 

depression and smoking behavior (Mee, 2014), and personality factors and career interests 

(Nauta, 2004).   

 

Self-efficacy also partially mediated the relationships between control and complexity and 

concurrent initiatives (Speier & Frese, 1997), dietary knowledge and behavior (Rimal & 

Moon, 2009), and Big Five Personality and depressive symptoms (Wang et al, 2014). 

However, there is yet a study on examining the mediating effect of self-efficacy on the 

relationship between Big Five personality and unsafe driving behavior. Therefore, there 

is a need for another study to determine the indirect or mediating role of self-efficacy in 

the relationship between Big Five Personality and adverse driving behavior to fill the gap 

in the literature. Thus the following hypothesis is formulated: 

 

H4: Self-efficacy mediates the relationship between Big Five Personality and adverse 

driving behavior among motorists in Malaysia 

 

2.9 Safety Culture and Adverse Driving Behavior 

 

Safety culture has been used to predict safety performance in organizations for more than 

three decades, and this is the consequence of the Chernobyl accident in 1986 where an 

inadequate culture was identified as a major cause of the accidents (Bjornskau & Longva, 
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2009).  Past studies on safety culture have been conducted in numerous industrial settings 

especially to those organizations in hazardous industries or organizations faced with 

potential dangers (Milczarek & Najmiec, 2004; Cooper & Phillips, 2004; Rakowska & 

Szubielska, 2013). The findings of these studies show strong influence of safety culture 

on safety behavior of individuals within and outside their working environment. 

Milczarek and Najmiec (2004) explored the relationship between safety culture and 

accidents, dangerous situations and health problems. They assumed that safety culture 

among the workers is associated with protecting one’s life, and therefore it determines the 

level of safety behavior. They confirmed that workers with low safety culture experienced 

more accidents, dangerous situations as well as health problems. Cooper and Phillips 

(2004) demonstrated and provided empirical evidence that safety culture measures and 

training were predictive of actual levels of safety behavior among the employees. 

Rakowska and Szubielska (2013) found out that low safety culture among leaders and 

managerial staff had a negative influence on employees’ attitudes, and contributed to 

lower level in safety behavior. In another study by Wills, Watson and Biggs (2009), they 

examined the impact of safety climate on work-related driving safety. They also 

investigated the impact on current work related driver behavior, future work-related 

driving intentions, and past involvement with accidents while driving at work. Findings 

revealed that safety climate was a good predictor of current driver behavior and future 

driving intention. 

 

However, there were attempts by some transport researchers to apply the safety culture 

concept in improving road traffic safety (Naevestad & Bjornskau, 2012; DOT, 2004; 
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Davey et al., 2006; Ward et al., 2010).  These researchers have generally agreed that social 

norms, values, beliefs, and attitudes which are usually measured by safety rules and safety 

policies have an effect on driving behavior. For example, Naevestad and Bjornskau (2012) 

proposed that safety culture be applied to communities and society at large instead of 

restricted only to aspects of organizations. Since it is a concept that is normally associated 

with the intention of influencing safety, safety culture can also be applied to influence 

safety driving behavior of road traffic drivers. Moeckli and Lee (2007) suggested that 

changing the driving culture may be the most effective means of enhancing driving safety. 

They re-conceptualized culture as dynamic and flexible, and defining and promoting 

traffic safety as a complex interplay between people, vehicles, roadways, driving rules 

and regulations, and various stakeholders.  The Department of Transport in the UK 

investigated the relationship between safety culture and working driver attitudes as well 

as accident risks, with the aim of improving the existing safety culture framework. The 

department found moderate relationships among all variables of study (DOT, 2005).  Thus 

the report concluded that some changes are possible within the framework of existing 

concept that focus on driver performance or behavior.   

 

Meanwhile, Davey et al., (2006)’s study revealed that inadequate safety rules and 

procedure coupled with increased work pressures and driving mistakes were predictors of 

traffic accidents. In another study among professional drivers by Bjornskau and Longva 

(2009), they found that aviation pilots scored the highest safety culture index and the bus 

drivers the lowest. Rakauskas et al. (2009) documented different traffic safety cultures on 

traffic safety and accident risks among rural and urban drivers. They found that rural 
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drivers were engaged in riskier behavior because they culturally perceived this behavior 

as low risk.  Rural drivers’ also had low perceptions on traffic safety measures 

implemented by the authorities.   Ward et al., (2010) successfully related traffic safety 

culture to drivers’ intention to speed and risky driving.  They found that low safety culture 

prevalent among the young drivers contributed to the risky driving behavior. These young 

drivers’ intention to speed was highly influenced by their perceptions of moral attitudes 

and social acceptance embedded into them. 

 

In China, a workplace safety culture implemented under the organizational programs 

resulted in significant improvements in the driving behavior of company car drivers (Hay, 

2012), while Magableh, Grzebieta and Job (2013) suggested that cultural norms affect the 

way people perceive road safety, and that culture and lifestyle strongly influence their 

driving behavior.  Lee (2006), and Moeckli and Lee (2007) concurred that safety culture 

has a significant influence on driving behavior as well as playing a critical role in driving 

safety generally. Based on the above discussion, the following hypothesis is postulated: 

 

H3: There is a significant relationship between safety culture and adverse driving 

behavior among motorists in Malaysia. 

 

A moderating variable is often used in research as it affects and strengthens the link 

between independent variables and the dependent variable. Safety culture was tested as a 

moderator in some of these independent and dependent variables relationship. For 

example, Tucker (2010) incorporated safety culture to moderate the relationship between 
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job insecurity and employee safety outcomes. The finding indicated that safety culture 

played an important indirect role in this relationship. Hon and Chan (2009) also found that 

safety culture, as a moderator, affects the effectiveness of any safety initiatives to improve 

safety performance in the construction industry. Similar research by Hofman, Morgeson 

and Gerras (2003) found safety culture to moderate the leader-member exchange (LMX) 

and subordinate safety citizenship. When there was positive safety culture, high quality 

LMX relationship resulted in expanded safety citizenship role definitions. Another study 

by Corso (2008) confirmed the moderating role of safety culture on the relationship 

between organizational climate and safety performance in the workplace.  Safety culture 

was also evaluated as a moderator to assess the impact of organizational characteristics 

on the relationship between hyperbolic self-efficacy and medical errors (Spaulding, Haley 

& Zhao, 2014). 

 

Safety culture has also been examined in a moderating role of the safety driving behavior 

relationship (Wills, Watson & Watson, 2009), and was found to moderate the relationship 

between safety knowledge and safety behavior as well as safety performance (Jiang, Yu, 

Li & Li, 2010). Finally, safety culture was tested and confirmed its moderating effect on 

the relationship of job insecurity and self-reported safety outcomes such as safety 

knowledge, safety compliance, accidents and injuries (Probst, 2004).  In order to examine 

further the moderating role of safety culture, the following hypothesis is put forward: 

 

H5: Safety culture moderates the relationship between Big Five Personality and adverse 

driving behavior among motorists in Malaysia. 
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2.10 Research Framework 

 

The research framework proposed for this study is presented in Figure 2.3 below.  The 

framework shows the relationships between the independent variables (dimensions of Big 

Five personality, self-efficacy and safety culture), dependent variable (driving behavior), 

mediating variable (self-efficacy), and moderating variable (safety culture).  The lines 

with H1a, H1b, H1c, H1d and H1e show the direct relationship of Big Five Personality 

dimensions (extraversion, agreeableness, neuroticism, conscientiousness, and openness) 

to driving behavior. The line H2 denotes the direct relationship of self-efficacy and driving 

behavior, while line H3 shows the direct relationship between safety culture and driving 

behavior. Lines H4 and H5 denote the indirect relationships. Self-efficacy mediates the 

relationship between Big Five Personality and driving behavior (H4), and safety culture 

moderates the relationship between Big Five Personality and driving behavior (H5). 

 

 

 

                                                                                                         H4       H2 

 

 

 

                                                         H1a, H1b, H1c, H1d, H1e 

 

                                               

                                                                                            H5                         H3                                                                

 

 

Figure 2.3 Research Framework of the Study 
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This research framework is underpinned by the General Aggression Model (GAM) and 

Social Cognitive Theory (SCT).  The General Aggression Model integrates biological and 

social influences along with cognitive process. GAM predicts that personality traits as a 

key variable that can influence aggression through their impact on aggressive emotions or 

on aggressive cognitions (Anderson & Bushman, 2002). Such factors may enhance or 

inhibit access to aggressive emotions, aggressive attitudes, and their development. 

Repeated exposure to stimuli and situations related to aggression would lead to emotions 

and aggressive attitudes, and consequently the risk of aggressive behavior in the driving 

manifestation (Barlett & Anderson, 2012). Thus GAM demonstrates that it is possible to 

explain why a person behaves aggressively based on the individual’s biology, 

environment and personality. 

 

Social Cognitive Theory (SCT), on other hand, provides a framework for understanding, 

predicting, and changing human behavior. The theory identifies human behavior as an 

interaction of personal factors, behavior, and the environment.  As the core of this theory 

self-efficacy beliefs have been shown to be excellent predictors of behavior, and in this 

study the adverse driving behavior. In this framework, driving behaviors were the 

behavioral factors, environmental influences include roadways and vehicles, and personal 

factor is the driver’s self-efficacy. Social Cognitive Theory proposes that repeated and 

successful performance of a behavior enhances self efficacy and often results in 

maintaining a given behavior. A driver who possess a tendency toward risk propensity 

(personal factor) has a strong sense of self efficacy (personal factor), and related to risky 
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driving behavior (behavioral factor) in a given environment (environmental factor). This 

helps to explain how people learn to drive and helps in enhancing safe driving behavior. 

 

Safety culture is also measurable by SCT though the behaviors of people and these 

behaviors are influenced by the environmental and personal factors. This study 

investigated the drivers’ personal factors, their safety behaviors and the safety culture of 

their working environment. The theory can assist in the comprehension of the causes of 

accidents and helps identify mechanism of behavioral change. Preventive intervention can 

positively affect those behaviors that contribute to injuries, and there are positive safety 

behaviors that drivers can always take to reduce the risk of serious or fatal injuries. Thus 

SCT can assist in comprehending the causes of problems as well as identifying behavioral 

change, and helps in building better preventive actions. 

 

2.11 Chapter Summary 

 

This chapter has reviewed the extant literature of both theoretical and past empirical 

studies. The chapter specifically discussed the conceptual development of driving 

behavior, the Big Five personality, self efficacy and safety culture. Two theories to 

underpin the study were identified; General Aggression Model (GAM) and Social 

Cognitive Theory (SCT), as well as the review of the relationships between dimensions 

of Big Five personality, self efficacy, safety culture and driving behavior. Based on the 

reviewed literature, nine (9) hypotheses were formulated. Finally, the framework to depict 

those relationships and underpinned by the two theories was developed and explained.  
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CHAPTER THREE 

 

METHODOLOGY 

 

3.1 Introduction 

 

The methodology adopted to examine the research objectives is described in this Chapter. 

An appropriate methodology is crucial for the credible completion of the research. The 

chapter explains the research philosophy, the choice and rationale of the research design, 

population and sampling procedure, and the sampling techniques. It also discusses the 

operationalization of measurement instruments, questionnaire design, and the data 

collection procedures. Finally the chapter discusses the techniques employed in the data 

analysis. 

 

3.2 Research Philosophy 

 

Research philosophy is a perspective that is based on the set of shared assumptions, values, 

concepts, and practices. It is a function of how a researcher thinks about the development 

of knowledge (Saunders, Lewis & Thornhill, 2012). Guba and Lincoln (1994) defined 

research philosophy as a ‘basic belief system or world view that guides the investigation 

(P. 105)’. Understanding the philosophical issues is important because it helps the 

researcher to refine and clarify the research approach to be taken in the study, and helps in 

gathering the evidence to answer the research questions. Research philosophy also helps 

the researcher to understand the different types of research methodologies, and enables the 
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researcher to be more creative and exploratory in his or her research works (Esterby-Smith, 

Thorpe, & Jackson, 2012). The philosophical approach that underpins research is the 

research paradigm. According to Newman (2011), a research paradigm is ‘a general 

organizing framework……that includes basic assumptions, key issues, models of quality 

research, and methods of seeking answers (p. 94)’. This set of fundamental beliefs directs 

and influences the research design. 

 

In research philosophy, a researcher follows important views on how he or she perceived 

the world. This view can be either positivist or naturalist.  These two views differ in the 

assumptions about what is important to study, what can be known, what research tools and 

designs are appropriate, and what standards should be used to judge the quality of research 

(Saunders et al., 2012). Positivist also known as scientific approach assumes that reality is 

fixed, directly measurable, and knowable and that there is just one truth, one external 

reality. It believes that social reality can be studied independently and be measured 

objectively (Myers, 2013; Scotland, 2012; Moore, 2010). Positivist also advocates the use 

of a natural science approach in which causes and effects are established by external 

factors, and that knowledge is obtained objectively because the researcher is assumed to 

be independent of the research findings (Creswell, 2012). The research approach of 

positivists follows the deductive inquiry through correlation and experimentation in 

determining cause-and-effect relationship between variables, and the focus is on facts, 

causality, hypotheses formulation, large samples, and operationalization the concept in a 

way which enable facts to be measured quantitatively (Creswell, 2012; Bryman, 2007). 

Conclusions drawn are generalizable which allow a revision of existing theory or theories. 
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This doctrine of positivism is being commonly practiced in social science research 

(Newman, 2011). 

 

The naturalist also known as constructivist or phenomenologist assumes that reality 

constantly changes and can be drawn only indirectly through the interpretations of people. 

Social life could be qualitatively studied through an array of means such as direct 

observations, interviews and case studies (Newman, 2011). This doctrine sees social reality 

as subjective and socially constructed with both the researcher and participants interacting 

to understand an issue from the perspective of an individual. This entails an immersion in 

the everyday life of the setting chosen for the study where the researcher enters the 

participant’s world and through ongoing interaction, seeks the participant’s perspectives 

and meanings (Creswell, 2012; Guba & Lincoln, 1994). The naturalist approach is thus, 

focuses on the meanings, the understanding of what is happening, and the development of 

ideas through induction from the situation.  

 

The choice of the research paradigm depends not only on the researcher’s philosophical 

thinking but also due to the nature of subject being researched and the questions being 

addressed. People who are uncomfortable with certain uncertainty are more likely to 

choose the positivist or quantitative paradigm with its assumption of a single, measurable 

and knowable truth, while those who can tolerate uncertainty are more likely to favour a 

naturalist or qualitative paradigm with its acceptance of multiple perspectives of truth and 

constantly changing reality (Saunders et al., 2012). Therefore based on the researcher’s 

beliefs on the appropriate way to study human behavior, the research questions, the degree 
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of understanding of the problems, and the rigour of the research which includes both the 

universality and verifiability of results, the positivist approach is best suited for adoption 

in this study. 

 

3.3 Research Design 

 

Research design has been defined as a master plan identifying the methods and processes 

for collecting and analyzing the desired data (Zikmund & Babin, 2010), and selecting a 

suitable research design is essential to the success of a research (Bordens & Abbot, 2011). 

A research design may depend primarily on the nature of research questions or research 

objectives which can be broadly categorized into three types; descriptive, exploratory, and 

explanatory. Descriptive study describes a situation where there is just a little 

understanding of the research problem, and is normally conducted to provide more specific 

description of the problem (Zikmund & Babin, 2010; Sekaran & Bougie, 2010). It follows 

a well-structured plan that enables a researcher to provide a systematic description of a 

research problem as accurately as possible (Singleton & Straits, 2010). However, 

descriptive study does not provide evidence of causes and effects. Exploratory study, on 

the other hand, is undertaken when the information about the phenomena is lacking or no 

information is available in the literature. It is less structured, no precise set of procedures 

for observation and analysis, and is usually conducted to get new knowledge (Zikmund, 

Babin, Carr & Griffin, 2013). The third category, explanatory design is where it is to further 

provide specific knowledge and description of the nature of relationship among the 

variables under investigation (Zikmund & Babin, 2010; Sekaran & Bougie, 2010). The 
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approach is highly structured as it formally seeks the answers to questions and hypotheses 

(Singleton & Straits, 2010). This study adopted the explanatory design as it attempts to 

ascertain the relationships between adverse driving behavior, big 5 personality, self-

efficacy, and safety culture. 

 

Research design can also be classified into three types; quantitative, qualitative or mixed 

research methods. Quantitative research method is used to describe trend and tendency 

between variables, while qualitative research is used to explore and understand central 

occurrence or event (Creswell & Clark, 2011). Mixed research is a combination of both 

quantitative and qualitative methods. There are both advantages and disadvantages of using 

either approach. For quantitative method, the advantage is that it is possible to cover a wide 

range of situations in a faster and economical way, especially when statistics are aggregated 

from large samples (Cavana et al. 2001). However, this approach tends to be inflexible and 

artificial, and is not effective in understanding the process or significance that people attach 

to notions. Qualitative approach on the other hand, gives the researcher the ability to look 

at change processes over time, understand people’s meanings, and adjusting to new issues 

and ideas as they emerge. The gathering of data is also seen to be natural rather than 

artificial (Patton, 2002). Nonetheless, the process of collecting and analyzing data is highly 

laborious, and the time required for transcribing, coding, and analysis can be 

overwhelming. The fieldwork is also demanding with the sheer range of subjects to be 

observed (Miles, Huberman, & Saldana, 2013).  
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Given the problem statement and objectives of this study, quantitative method is more 

fitting. Besides it has the capability in explaining, predicting and controlling phenomena 

(Leedy & Ormrod, 2010). Quantitative method also allows the researcher to measure the 

variable of interest objectively while remaining detached from the research participations 

to allow the drawing of unbiased conclusions. Quantitative method utilizes well-

established statistical methods that employ a formal, objective scientific style, using 

passive voice and impersonal language (Barker, Pistrang & Elliot, 2002). Thus quantitative 

method is employed in this study because it can provide reliable and valid outcomes. It is 

also the most suitable method due to its fast turnaround in the data collection (Creswell, 

2008). Besides, it increases the objectivity and generalizalibity of the study as the method 

involves hypothesis and theory testing under tightly controlled condiciton without the 

researcher’s influence. 

 

This study also employed survey method in the data collection. Survey is defined as a 

method of using structured questions to gather information from selected respondents. The 

questions are structured so that the information gathered reflects the characteristics, 

attitudes or opinions of the respondents (Cooper & Schindler, 2014; Babbie, 2011). Survey 

is quite useful and practical as it is an effective and efficient way to obtain information 

about a large group of subjects. It is also inexpensive and provides quick reliable and valid 

information (Leedy & Ormrod, 2010; Zikmund, Babin, Carr & Griffin, 2013). However, 

surveys cannot provide answers for all types of research questions, and responses may not 

be what are required in the research. There is also a possibility of poor response rate as 

well as data collected are mostly reflection of a specific time (Creswell, 2012). Nonetheless 
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survey is always associated with advantages in time and resources, and it could be used for 

descriptive, exploratory and explanatory objectives (Babbie, 2011; Sekaran & Bougie, 

2010). Survey is also appropriate for research objectives that deal with personal beliefs or 

behaviors (Newman, 2007), and preferable method for measuring awareness, opinions, 

attitudes and trends (Creswell, 2009). Thus survey is the most suitable method to be 

employed in this study.  

 

Interviews, telephone survey, mail survey, and on-line survey are some of the data 

collection techniques commonly used in survey researcrh. However another form of survey 

that is gaining popular in the transportation research is the intercept survey. This survey 

which is used frequently for market research is a personal or face-to-face interviewing 

method (Gates & Solomon, 1982; Bush & Hair, 1985). This involves selecting respondents 

randomly by stopping or intercepting them in a public place. The survey can be conducted 

on the roadsides, near the tollgates or highway rest areas. Data are collected by giving the 

intercepted respondents questionnaires for them to complete. The researcher may assist in 

the survey by providing information so the respondent has a clear understanding of how to 

fill out and complete the questionnaire. Alternatively, the respondents may be provided 

with pre-paid, self-addressed, survey questionnaires for filling out and mailing back later 

to the researcher. According to Bush and Hair (1985) intercept survey method is a relatively 

inexpensive method for collecting high quality and accurate data in a face-to-face manner, 

and it has more potential for quality responses than the telephone method. Intercept survey 

has also been successfully used to gather sufficient quality data about driving behavior 
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among motorists (TDT, 2006; Gayer, 2006; Schneider, 2013; Aleph, 2015). Thus, it is 

appropriate to employ the intercept survey method in collecting the data for this study.  

 

Structured self-report questionnaire was used as a tool to conduct the survey. Self-report 

questionnaire is where respondents take the responsibility for both reading and answering 

the questions whether or not in the presence of the researcher (Zikmund & Babin, 2010). 

This kind of questionnaire is often used mode of assessment in research because of the 

practicality and efficiency in getting data from a large number of respondents (Robins, 

Tracy & Sherman, 2007; Paulhus & Vazire, 2007). It is also the logical way to measure 

intangible constructs such as asking people to respond to questions about what they are like 

or how they behave. The use of structured self-report questionnaire provides greater 

uniformity, written tests and scales besides being economically and time efficient (Sekaran, 

2006). It also allows for anonymity of subjects, which sometimes give respondents more 

time to read and understand the questions (Cozby, 1989). Structured self-report 

questionnaire is one of the most widely used methods of data collection in social science 

research, and is normally used in a study to measure constructs such as attitudes, values, 

intentions, and preferences (Kraut, 2006). Self report measures are frequently applied in 

traffic safety research because they are easily administered and researchers can ask many 

and detailed questions, leading to comprehensive data sets (Martinussen, 2013). The only 

drawback in using self report questionnaire is that it might be subject to social desirability 

that is people might consciously or even unconsciously answer in a socially desirable way 

(Lajunen, 2001).  
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There are two alternatives with respect to the time frame of study.  The first is the 

longitudinal study which involves collecting the data from the same sample population 

over an extended period of time, possibly over a period of days, weeks, or months (Cooper 

& Schindler, 2014; Creswell, 2008).  The second is a cross-sectional study. This study 

involves the collection of data from a sample of population at once or at only one point of 

time. The main advantages of using a cross-sectional study are that it would limit non 

responsiveness of respondents’ responses, less cost effective to undertake, and does not 

take much time like the longitudinal study (Sekaran, 2006; Cooper & Schindler, 2014). 

The time frame for this study is cross-sectional in nature where data from the participants 

were collected at one particular time. 

 

3.4 Population and Sampling Procedure 

 

According to Cooper and Schindler (2014), a sampling procedure in research involves 

several steps; defining the target population, identifying the sampling frame, determining 

the sampling size required for the study, selecting appropriate sampling method, and 

choosing suitable data collection technique.  

 

3.4.1 Population 

 

Population refers to the entire elements which might be a group of people, events, or things 

of interest that the researcher wishes to investigate (Sekaran, 2006). It is made up of a 

collection on information whose properties are to be assessed in a specified research 



91 
 

situation (Sekaran & Bougie, 2010). According to Creswell (2012), in a population there 

are a group of individuals who have the same features and other characteristics that the 

researcher can identify and study.  The population for this study is the individual user of 

public and private maintained roads or highways, and who possessed valid motorcar 

driving license. The reason for selecting individual as the unit of analysis was to reflect the 

aim of this study, which is to examine the effect of Big 5 personality, self-efficacy and 

safety culture on driving behavior. There is no published data on the number of licensed 

motorcar drivers in Malaysia. However, according to the Road Transport Department’s 

record, the registered drivers in Malaysia in 2015 was 14.76 million (inclusive of 

motorcars, motorcycles, commercial vehicles, etc) (JPJ, 2017). It would be expected to 

reach 15 million in 2017, meaning that about half of the total population of 30 million 

people in Malaysia would have possessed valid driving license. Assuming half of the 

registered drivers are licensed motorcar drivers, the estimated population of this study 

would be 7.5 million people. 

 

3.4.2 Sampling Procedure 

 

When the size of population under study is big, it is not practical to collect the data from 

the whole population due to limitation of many factors such as cost, resources, and 

personnel. Therefore, a sampling process is used in determining the needed sampling size 

to represent the population. According to Cavana, Delahaye and Sekaran (2001) selecting 

the right sample size is definitely important because a valid and reliable sample can 

facilitate a researcher’s work by allowing the generalization of the research results from 
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the sample of population. Cohen, Manion and Marrison (2001) proposed that in 

determining the sample size one has to ponder the significant levels and the sampling error. 

In this study, the sample size was determined by taking into consideration the significance 

level at p< 0.05 (at 95% confidence level), and this is supported by Saunders, Lewis and 

Thornhill (2012).  Table 3.1 below shows the size of population, sample size, and the 

significance level. Accordingly, for a population of 7.5 million, the appropriate sample is 

384.  Therefore, the sample size needed for this study at 5 percent margin of error is 384. 

 

Table 3.1 

Sampling Size 

 

 Margin of Error 

(5%) 

Margin of Error 

(1%) 

Population Sample Size Sample Size 

100 

200 

300 

400 

500 

1 000 

2 000 

5 000 

10 000 

100 000 

1 000 000 

10 000 000 

79 

132 

168 

196 

217 

278 

322 

357 

370 

383 

384 

384 

99 

196 

291 

384 

475 

906 

1655 

3288 

4899 

8762 

9513 

9595 

 

 

Source: Saunders, Lewis & Thornhill (2012) 

 

 

The next step in the sampling procedure is selecting appropriate sampling method. 

Sampling is defined as the process of choosing adequate number of elements from the 

population so that a study of the sample and an understanding of its characteristics make it 
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possible to generalize such characteristics to the entire population (Sekaran & Bougie, 

2010). Sampling can be classified into two types; probability and non-probability 

sampling. All elements of a population in a probability sampling have some non-zero 

chance or likelihood of being selected as subjects of that given population, while in non-

probability sampling these elements do not have a known or predetermined chance of being 

chosen as sampling subjects. Probability sampling is commonly used when the 

representativeness and generalizability of the sample is of importance while non-

probability sampling is used when time or other factors became critical than 

generalizability (Sekaran & Bougie, 2010).   

 

Probability sampling can be in the form of simple random, systematic, stratified sampling, 

cluster or multi-stage sampling, while non-probability sampling comprises of convenience, 

purposive, snowball or quota sampling (Saunders et al., 2012).  In a simple random 

sampling each element of the population is assigned unique number and samples are 

selected randomly. All elements of the population have equal chance of being selected. The 

systematic random sampling uses target population which is serially listed, and elements 

of population are selected at intervals. It allows for the selction of every nth element which 

means that the value of the nth element must be determined. Although the samples are 

evently spread over the target population, all the elements do not have the same selection 

probabilities. Stratified sampling is where the population is divided into distinct groups 

called strata, and every element in a stratum has a chance of being selected, while cluster 

sampling is where the population is divided into clusters, and samples are selected 

randomly from such clusters. Cluster sampling is different from stratified sampling in that 
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a subset of clusters is taken as the primary sampling units. Under multistage sampling, 

sample is selected from a combination of two or more samples techniques (Sekaran & 

Bougie, 2010; Zikmund, 2003).  

 

Meanwhile, in convenience sampling, sample selection is based on most conveniently 

available or most economical, and purposive sampling involves sample selection based on 

the judgment that the group has necessary representative characteristics of the population. 

Quota sampling is the classification of population by assigning a quota based on identified 

features, while snowball sampling is where probability sampling is used to select the initial 

respondents, and additional respondents are obtained by referral from the initial 

respondents (Sekaran & Bougie, 2010; Davis, 2005; Newman, 2011; Zikmund, 2003). 

 

Non-Probability sampling was employed in this study. Non-Probability sampling design 

was adopted because the need to obtain the right mix of respondents was more important 

than generalizing the findings of this study.  In determining the respondents to be selected 

from the population, convenience sampling was used. The choice of this sampling design 

is due to the fact that convenience sampling requires only representative sample and is an 

appropriate form when the sampling frame was not available (Sekaran & Bougie, 2010). 

Using the intercept survey technique, data were collected from the motorists in five 

different survey sites. The survey instrument was accompanied by a cover letter explaining 

the purpose of study. The goal was to obtain a minimum 384 useable surveys for the 

analysis. However, due to the constant nature of low response rate in survey studies, it is 

important for any researcher to take necessary measures on the possibility of not getting 
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the desired sample size, and to get as large return rate as possible to deal with non-response 

error that can render research invalid (Creswell, 2008).  Based on past research on mail 

surveys where around 20 to 25 percent response rates were recorded, the number of 

questionnaires given to the respondents should be four or five times higher. Together a 

total of 1920 questionnaires were distributed to the conveniently selected respondents in 

the five survey sites. 

 

3.4.3 Questionnaire Design 

 

Data for this study were collected using a self-report survey questionnaire research 

instrument with four primary sections, specifically, driving behavior, big 5 personality, 

self-efficacy and safety culture. Questionnaires are sets of structured questions designed to 

collect useful data from representative samples (Babbie, 2011). Self-report questionnaires 

are often used mode of assessment in social research because of the practicality and 

efficiency in getting data from a large number of respondents. Self-report questionnaire 

also  reduces the administrative costs and costs per respondents, and allows as many people 

as possible to fill it out at their own convenience (Robins, Tracy, & Sherman, 2007; 

Paulhus & Vazire, 2007). Self-report questionnaire was employed in this study to enable 

researcher to apprehend information on private behaviors rarely carried out such as adverse 

driving behavior. This kind of behavior might be hard to capture by observation or 

experiment because it requires the researcher to record the drivers’ behavior for longer 

times and across different driving situations (Martinussen, 2013; Reason et al, 1990).  

Besides being easily administered, self-report measures could provide many answers on 
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detailed questions, leading to comprehensive data sets. The possibility of obtaining big data 

sets facilitates the use of advanced statistical methods (Lajunen & Ozkan, 2011; Lajunen 

& Summala, 2003). 

 

The used of questionnaire is the logical way to measure intangible constructs such as 

perceptions and attitudes. Questionnaire also can provide an efficient and versatile data 

gathering technique (Babbie, 2011; Breakwell & Fife-Shaw, 2004). Although, 

questionnaire may results in data bias due to time of measurement effects and the inability 

to measure any changes in attitudes, perceptions, or behaviours (Breakwell & Fife-Shaw, 

2004), it is still the most prevalent data collection method used to measure driving 

behavior, big 5 personality, self-efficacy and safety culture.  

 

The characteristics of a good questionnaire design depend on its clarity, attractiveness, and 

simplicity (Bakar, 2014). Questionnaire with logical and clear questions and appropriate 

responses would foster correct and consistent responses. The wordings and sequence of 

questions should be in such a way that the respondents would be able to observe 

immediately the connection between the questions asked and the objective of the survey 

(Casley & Kumar, 1988).  The survey questionnaire in this study was developed based on 

these suggestions, and it is to assess the relationships between Big 5 personality, self-

efficacy, safety culture and driving behavior of motorists in Malaysia.  Each item on the 

four constructs of the questionnaire survey requires participants to respond to a Likert-type 

scale of 1 to 5. The five point Likert scale was used to measure responses to the questions 

because this is an acceptable and reliable scale and also easy for respondents to understand 
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(Abraham, 1999; Schutte & Malouff, 1999).  The five point Likert scale is also a scale that 

has a midpoint where it can definitely reduce the problem of non-response bias, and 

absence of this midpoint may compel respondents to answer in a particular direction 

thereby increasing response error (Krosnick & Fabrigar, 1997). Previous studies have also 

reported that the five point Likert scale is acceptable for reliability and validity levels 

(Ciarrochi, Chan & Caputi, 2000; Petrides & Furnham, 2000; Saklofske et al, 2003; 

Sekaran & Bougie, 2010; Karimi, Leggat, Donohue, Farrell & Couper, 2014). 

 

There are five sections to the questionnaire.  Section A consists of a twenty five (25) item 

questionnaire of driving behavior based and adapted from Reason et al’s (1990) Driver 

Behavior Questionnaire. Section B consists of 44 items questionnaire of Big 5 Personality 

adapted on work by McCrae and Costa (1990), Goldberg (1993) and John and Srivastava 

(1999). There are five dimensions for this questionnaire; extraversion, agreeableness, 

conscientiousness, neuroticism, and openness.  Section C measures self-efficacy of a ten 

item questionnaire from Schwarzer and Jerusalem (1995) while Section D measures safety 

culture consisting of 10 item questionnaire based on Neal and Griffin (2006), and 

Zacharatos, Barling and Iverson (2005).  Section E are questions representing a 

demographic profile querying participants about their gender, ethnicity, age, education, 

marital status, occupation and position held, and driving experience. 
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3.5 Measures and Instrumentation 

 

The constructs used in the research instruments were based on comprehensive review of 

current and past relevant literature, and some changes were made for the questions to be 

more relevant to the objectives of this study. The utilization of research instruments from 

previous studies not only assist in the reliability and validity of the instruments, but it also 

helps reduce the amount of work needed in developing and testing new instruments, and 

thus manages to save time in conducting the research. 

 

3.5.1 Driving Behavior 

 

The Driver Behavior Questionnaire (DBQ), first developed by Reason et al. (1990) is the 

most widely used instruments for measuring driving behavior (Bener, Ozkan & Lajunen, 

2008).  The questionnaire was initially divided into two types of behavior; errors and 

violations. Errors refer to ‘failure of planned actions to achieve their intended consequences 

that can involve the unwitting deviation of action from intention (slips and lapses) or 

departure from planned actions from some satisfactory path toward a desired goal 

(mistakes),’ while violation is ‘a deliberate deviation from those practices believed 

necessary to maintain the safe operation of a potentially hazardous system’ (Reason et al, 

1990; Lawton et al, 1997). Violations can further be classified into aggressive and ordinary 

(Lawton et al, 1997).  Aggressive violation involves overtly aggressive act while ordinary 

violation is deliberately breaking the driving rules without aggressive motives.  A third 

type of behavior, called ‘slips and lapses’ was later included in the DBQ factor. It included 
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attention and memory failures which may cause embarrassment but not necessarily a 

negative impact of driving safety (Reason et al, 1990; Parker et al, 1998). However Reason 

et al (1990) also argued that violations and errors are two distinct types of behavior that are 

a result of different psychological process, and therefore should be treated differently.   

 

The DBQ literature also mentioned that most traffic accidents were contributed by 

violations, and not errors or lapses (Lajunen, Parker & Summala, 2004). This study 

employed the adapted version of the Driver Behavior Questionnaire as a measurement for 

adverse driving behavior among motorists in Malaysia. This DBQ questionnaire has been 

validated in many studies and adapted in different countries such as Britain, Finland and 

Netherland (Lajunen et al., 2004), New Zealand (Sullman et al., 2002), Australia (Freeman 

et al., 2014), China (Li et al., 2014), Iran, (Kashani, Ravasani & Ayazi, 2016), Turkey 

(Simsekoglu et al., 2013; Bener, 2016), Norway (Iversen & Rundmo, 2012), Czech 

Republic (Sucha et al., 2014), Spain (Gras et al., 2006), Qatar and UAE (Bener, 2008), and 

North America (Cordazzo et al., 2014). In the original DBQ version respondents were 

asked to indicate how often they committed each of the selected behaviors and asked to 

choose one of the six options; 5 (nearly all the time), 4 (frequently), 3 (quite often), 2 

(occasionally), 1 (hardly ever) and 0 (never). However, in the adapted DBQ version of this 

study respondents were asked to indicate their agreement or disagreement on items 

(statements) which described their driving behavior. These items are measured on a five-

point scale, where a scale of 1 represents ‘strongly disagree’, and a scale of 5 represents 

‘strongly agree’. The five point scale was chosen for the sake of consistency with other 

instruments used in the questionnaire. In the Malaysian setting frequency options are 
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typically expressed on a five-point scale. The scale of the 25 items on driving behavior is 

listed in Table 3.2 below.   

 

Table 3.2 

Driving Behavior Measurement Scales 

 

No. Item 

1. 

 

 

2. 

 

 

3. 

 

4. 

 

5. 

 

 

6. 

 

 

7. 

 

8. 

 

9. 

 

 

10. 

 

 

11. 

 

 

12. 

 

 

13. 

 

 

I often drive especially close to the car in front as a signal to its 

driver to go faster or get out of the way 

 

I often cross a junction knowing that the traffic lights have already 

turned red 

 

I often disregard the speed limits on a residential road 

 

I often disregard the speed limits on a highway 

 

I often have an aversion to a particular type of a driver and 

indicate my hostility by whatever means I can. 

 

I often become impatient with a slow driver in the right lane and 

overtake on the left lane. 

 

I often get involved with ‘races’ with other drivers 

 

I often become angered by another driver and give chase 

 

I often sound my car horn to indicate my annoyance to another 

driver 

 

I often stay in a highway lane that I know will be closed ahead 

until the last minute before forcing my way into the other lane. 

 

I often make an attempt to overtake someone that I had not 

noticed to be signaling a left/right turn. 

 

I often miss ‘give way’ sign and narrowly avoid colliding with 

traffic having right of way. 

 

I often fail to notice that pedestrians are crossing when turning 

into a side street from a main road 
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14. 

 

 

 

15. 

 

 

16. 

 

 

17. 

 

 

18. 

 

 

19. 

 

 

20. 

 

21. 

 

 

22. 

 

23. 

 

 

24. 

 

 

 

25. 

Queuing to turn right/left onto a main road, I often pay such a 

close attention to the mainstream traffic that I nearly hit the car in 

front. 

 

I often fail to check my rear view mirror before pulling out or 

changing lanes. 

 

I often underestimate the speed of an incoming vehicle when 

overtaking. 

 

I often apply sudden brakes on a slippery road or steer wrong way 

in a skid. 

 

I often get into the wrong lane when approaching a roundabout or 

a junction. 

 

I often misread the traffic signs and exit from the roundabout on 

the wrong road. 

 

I often forget where I left my car in the car park. 

 

I often hit something when reversing that I had not previously 

seen. 

 

I often make an attempt to drive away from the traffic lights 

 

I often switch on one thing such as headlights when I meant to 

switch on something else such as wipers. 

 

Intending to drive to destination A, I often ‘wake up’ finding 

myself in destination B because the latter is my more usual 

destination. 

 

I often realize that I have no clear recollection of the road along 

which I have been travelling. 

 

 

             

            3.5.2 Big Five Personality 

 

The Big Five Personality scale employed is based on the earlier work of McCrae and Costa 

(1990), and Golberg (1993), and has been utilized by numerous researchers in relation to 
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driving behavior and accident involvement (Jenenkova, 2014; Thorrisen, 2013; Rekowski, 

2012; Riendeau, 2012; Stephens, 2011; Clarke & Robertson, 2005).  It utilizes a Likert-

type scale with a 1 to 5 range and consists of forty four items.  The five dimensions of this 

personality are extraversion, agreeableness, conscientiousness, neuroticism, and openness 

to experience. The items for each dimension are; extraversion (8), agreeableness (9), 

conscientiousness (9), neuroticism (8), and openness to experience (10).  As a 

comprehensive trait model of personality, the Big Five Personality has been widely used 

to provide a systematic approach to determining factors in accident involvement 

(Rekowski, 2012). Table 3.3 below presents the items for measuring the Big Five 

Personality in this study.  The items are measured on a five-point scale, where a scale of 1 

represents ‘strongly disagree’, and a scale of 5 represents ‘strongly agree’. 

 

Table 3.3 

Big 5 Personality Measurement Scales 

 

No. Item 

 

 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

 

 

9. 

10. 

11. 

12. 

 

Extraversion 

I am talkative 

I am reserved ® 

I am full of energy 

I generate a lot of enthusiasm 

I have an assertive personality 

I am sometimes shy and inhibited ® 

I am outgoing and sociable 

I tend to be quiet ® 

 

Agreeableness 

I tend to find fault with others ® 

I start quarrels with others ® 

I am helpful and unselfish with others 

I have a forgiving nature 
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13. 

14. 

15. 

16. 

17. 

 

 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

 

 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

 

 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

I can be cold and aloof ® 

I am considerate and kind to almost everyone 

I am generally trusting 

I am sometimes rude to others ® 

I like to cooperate with others 

 

Conscientiousness 

I do a thorough job 

I can be somewhat careless ® 

I am a reliable worker 

I tend to be disorganized ® 

I tend to be lazy ® 

I persevere until the task is finished 

I do things efficiently 

I make plans and follow through with them 

I am easily distracted ® 

 

Neuroticism 

I am depressed, blue 

I am relaxed, handle stress well ® 

I can be tense 

I worry a lot 

I am emotionally stable, not easily upset ® 

I can be moody 

I remain calm in tense situation ® 

I get nervous easily 

 

Openness 

I am original, come up with new ideas 

I am curious about many different things 

I am ingenious, a deep thinker 

I have an active imagination 

I am inventive 

I value artistic, aesthetic experiences 

I prefer work that is routine ® 

I like to reflect, play with ideas 

I have few artistic interests ® 

I am sophisticated in art, music or literature 
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            3.5.3 Self-Efficacy 

   

Self-efficacy is a person’s cognitive estimate of his or her “capabilities to mobilize the 

motivation, cognitive resources, and courses of action needed to exercise control over 

events in their lives” (Wood & Bandura, 1989). It is the extent or strength of one’s belief 

in one own’s ability to complete tasks and reach goals (Ormrod, 2006). Bandura (1995) 

defined self-efficacy as individuals’ beliefs about their “capabilities to produce designated 

levels of performance that exercise influence over events that affect their lives. Self-

efficacy beliefs determine how people feel, think, motivate themselves and behave.” Self-

efficacy is the cognitive process by which a person evaluates his or her ability to perform 

a certain task (Bandura, 1997). The efficacious person should be normally motivated to 

allocate higher effort if he or she believes their efforts will result in greater performance 

(Srivastava, Pelton, & Strutton, 2001). Self-efficacy affects every area of human endeavor. 

By determining the beliefs a person holds regarding his or her power to affect sitautions, it 

strongly influences both the power a person actually has to face challenges competently 

and the choices a person is most likely to make (Luszczynska, Gutierrez, & Schwarzer, 

2005). 

 

Self-efficacy with ten item questionnaire in this study was adapted from Schwarzer and 

Jerusalem (1995). The measurement scale was originally developed in German version by 

Jerusalem and Schwarzer in 1981, first as a 20 item version and later as a reduced 10 item 

measures (Jerusalem & Schwarzer, 1992).  The scale was created to assess a general sense 

of perceived self-efficacy with the aim to predict coping with daily hassles as well as 
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adaptation after experiencing all kinds of stressful life events. This reflects an optimistic 

self belief that one can perform a novel or difficult tasks, or cope with adversity, in various 

domains of human functioning. It facilitates goal–setting, effort investment, persistence in 

face of barriers and recovery from setbacks. It can be regarded as a positive resistance 

resource factor (Schwarzer, 1992).  The self-efficacy scale is also a universal construct that 

yields meaningful relationships with other psychological constructs, and was successfully 

used in many nations with Cronbach’s alphas ranged from 0.76 to 0.90, with the majority 

in the high 0.80s (Luszczynska et al., 2005; Scholz et al., 2002; Chylova & Natovova, 

2013). The measurement items for self-efficacy are shown in Table 3.4 below.  The items 

are measured on a five-point scale, where a scale of 1 represents ‘strongly disagree’, and a 

scale of 5 represents ‘strongly agree’.  

 

Table 3.4 

Self-Efficacy Measurement Scales 

 

No. Item 

1. 

 

 

2. 

 

 

3. 

 

4. 

 

 

5. 

 

 

6. 

 

I can always manage to solve difficult problems if I try hard 

enough 

 

If someone opposes me, I can find the means and ways to get 

what I want 

 

It is easy for me to stick to my aims and accomplish my goals 

 

I am confident that I could deal efficiently with unexpected 

events 

 

Thanks to my resourcefulness, I know how to handle unforeseen 

situations 

 

I can solve most problems if I invest the necessary effort 
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7. 

 

 

8. 

 

 

9. 

 

10. 

I can remain calm when facing difficulties because I can rely on 

my coping abilities 

 

If I am confronted with a problem, I can usually find several 

solutions 

 

If I am in trouble, I can usually think of a solution 

 

I can usually handle whatever comes my way.   

 

 

 

3.5.4 Safety Culture 

 

A positive safety culture is always sought in any risky situations in order to prevent 

incidents or accidents. However, there is no universally accepted definition on the exact 

nature of safety culture (Reason, 1998).  Within the context of road transportation, safety 

culture is defined as attitudes, beliefs, norms, perceptions, roles, and practices  that are 

concerned with minimizing the public to conditions considered dangerous or injurious 

(Wiegman et al, 2002). This study is concerned with the extent to which safety culture in 

the organization or similar environments is filtered down to drivers and how it affects their 

behavior once they are on the road. Positive safety culture in the workplace can have certain 

effect upon the awareness in safety behavior of motor drivers. Thus organizational safety 

culture questionnaire was used as it can be related to driver attitudes and provides a basis 

for reducing road traffic accidents (Department of Transport, 2004).  

 

There are a number of safety culture questionnaires developed by past researchers such as 

Woods, Johannesenm Cook and Sarter (1994), Kiser (1998), IAEA (2002), Diaz-Cabrera, 
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Henandez-Fernaud, and Esla-Diaz (2007), and Thaden and Gibbons (2008). However this 

study utilized a 10 item instrument developed and modified based on earlier studies by 

Neal and Griffin (2006), and Zacharatos, Barling and Iverson (2005). The Neal and 

Griffin’s safety model is useful to understand people’s safety behavior (compliance and 

participation), starting from their mastery of safety procedures (safety knowledge), and the 

motivation to put them in place (safety motivation). This safety culture questionnaire was 

employed because it measures the drivers’ overall perception of how safety is managed 

within their workplace will directly influence their behavior once on the road. Results 

confirmed the validity and reliability of the measurement scales showing indices that were 

both satisfactory and aligned with those from previous studies (Toderi, Gaggia, Mariani, 

Mancini, & Broccoli, 2015).  

 

The safety culture measures were also tested using similar format used by Zacharatos, 

Barling and Iverson (2005) where respondents indicate the extent and severity of incidents 

they have experienced. The study confirmed that the measures were valid and reliable with 

Cronbach’s alphas of 0.78 to 0.94, exceeding the recommended threshold value of 0.70 

(Nunnally, 1978; Lardner, McCormick, & Novatsis, 2011). The measurement items for 

safety culture are shown in Table 3.5 below.  The items are measured on a five-point scale, 

where a scale of 1 represents ‘strongly disagree’, and a scale of 5 represents ‘strongly 

agree’. 
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Table 3.5 

Safety Culture Measurement Scales 

No. Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I pride myself on my ability to work safely 

Safety is more important than productivity 

I am encouraged to raise safety concerns 

Safety at work is as important as safety at home 

I hope to be known as a safe worker 

I feel free to report safety hazards 

I ensure the highest level of safety when I carry out a job 

I feel that it is important to maintain safety at all times 

The most important part of completing a job is being safe 

I believe that it is important to reduce risks of accidents in a 

workplace 

 

 

3.6 Data Collection Procedure 

 

The respondents in this study were the individual motorcar drivers conveniently intercepted 

within the five designated survey sites.  The respondents were administered with the 

questionnaire which had been tested earlier for its validity and reliability prior to 

distribution. The questionnaire is divided into five sections, each to be answered by the 

respondents. Section A measures the driving behavior and contains 25 items while Section 

B measures the respondent’s personality which comprises of five components; extraversion 

(items 1-8), agreeableness (items 9-17), conscientiousness (items 18-26), neuroticism 

(items 27-34) and openness to experience (items 35-44).  Section C measures the 
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respondent’s self-efficacy with 10 items and Section D contains 10 items for measuring 

safety culture. Finally Section E consists of respondent’s demographical information. 

 

The data collection employed the intercept survey method, and the surveys were 

undertaken on two weekdays (Monday and Wednesday) from 9.00 am to 12.00 noon, and 

from 3.00 pm to 6.00 pm, and on two weekends (Saturday and Sunday) from 9.00 am to 

12.00 noon, and from 3.00 pm to 6.00 pm. Five rest and recreation (R&R) areas within the 

Klang Valley were identified as strategic survey sites; R&R Dengkil, R&R Rawang, R&R 

Sungai Buluh, R&R Bernam, and R&R Awan Besar. These survey locations were selected 

on relatively higher volume of vehicles that were deemed feasible for the vehicle intercept 

method.  Each survey site was allocated with 384 questionnaires, and a total of 48 

respondents were conveniently selected and administered with the questionnaire for each 

of the time zone. This systematic process in administering the questionnaires may help to 

increase the representativeness and reliability of the survey. It has been suggested that a 

good intercept survey should consider the geography and the number of intercept locations 

at which data are collected. The data collection should also be conducted over a variety of 

days (weekdays and weekends) and at a variety of times of day and evening to ensure 

greater diversity in respondents (Butler, 2008). Only motorists who drove into the 

respective survey sites (rest and recreation areas) were conveniently intercepted.  

 

Respondents who were intercepted and selected for the study were each provided with a 

copy of the questionnaire together with a cover letter and a postage paid return envelope.  

In the cover letter clear explanation was given on the purpose of the research together with 
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instructions on how to answer questions in the questionnaire. The letter also assured the 

respondent’s anonymity, and stressed the treatment of any information provided with 

strictest confidence and for academic purposes only. The respondents were informed that 

their participation in the study is voluntary and without any obligations. The respondents 

were then instructed to mail back the completed questionnaires in the envelopes provided. 

 

The sample size goal was to collect survey response of at least 384 respondents. Since the 

typical response rates for mail survey would generally be modest, necessary steps were 

taken in an attempt to increase return.  There is also a possibility that the respondents may 

make errors in answering the questionnaires which render them useless for analysis. Thus, 

the number of questionnaires distributed should be larger than the sample size. Previous 

studies by Abu Bakar (2016), Baskaran (2014), Bakar (2014), Abd. Wahid (2011), Abd. 

Aziz (2010) and Hashim (2010) on the survey research showed a response rate of between 

20 to 25 percent, and therefore the number of survey questionnaire distributed in this study 

would be four or five times higher than the intended sample. Thus at least 1920 motorists 

were conveniently intercepted and given the survey questionnaires.  

 

There is also an issue of non-response in the data collection using the survey questionnaire. 

Non-response represents the inability of the researcher to obtain data from some of the 

respondents who were given the questionnaire but did not respond to it (Zikmund et al, 

2013).  Non-response bias exists if those who did not respond may differ significantly with 

those who responded, and this can significantly affect the ability of the survey to generalize 

the findings to the whole population (Collier & Bienstock, 2007; Cooper & Schindler, 
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2014; Lin & Schaeffer, 1995; Armstrong & Overton, 1977). Non-response bias is also the 

result of low response rates to survey questionnaires. The time gap in the collection process 

could also lead to the non-response bias. Armstrong and Overton (1977) suggested an 

employment of the extrapolation method to address the issue of non-response bias in this 

kind of study. Since it is almost impossible to obtain data from non-respondents the test of 

significant difference between those who responded and those who did not respond could 

not be conducted. However, Armstrong and Overton (1977) suggested that those 

respondents who responded late are likely due as a result of more prodding to response, 

and they are therefore considered to have similar characteristics with those who never 

responded. T-Test would then be conducted to compare means of late respondents and 

early respondents. If significant differences between the early respondents and late 

respondents are found, this would indicate the presence of non-response bias (Lin & 

Schaeffer, 1995; Armstrong & Overton, 1977).  This method had been employed 

successfully in evaluating non-response bias in survey research by researchers such as 

Russell-Bennett, McColl-Kennedy, and Coote (2007), and Olson, Slater, and Hult (2005). 

 

Common method bias is another concern to the researcher in a self-reporting questionnaire 

survey. Common method bias creates problems as the actual subject under investigation 

becomes difficult to differentiate from measurements' artifacts, and it will inflate the 

relationship between variables of study (Conway & Lance, 2010; Spector, 2006; Podsakoff 

et al., 2003).  Many sources can cause these common method biases, and some of the most 

widely cited are ambiguous wordings and scale length. It is recommended that common 

method bias can be reduced by allowing the respondents’ answers to be anonymous. 



112 
 

Anonymity can lessen social desirability bias as people are more likely to agree with 

controversial or sensitive issues. The respondents in the survey were also informed that 

there is no right or wrong answers to the questions in the questionnaire, and that they were 

also assured of the confidentiality in their responses. The items or questions used in the 

questionnaire were also written in simple, specific and clear language.  In addition, the 

Harman’s (1967) single factor test was adopted for examining the common method bias. 

Under this process all the variables of study were subjected to an exploratory factor 

analysis and from where the results of the unrotated factor solution were assessed for 

ascertaining the number of factors necessary to account for the variance in the variables 

(Podsakoff et al., 2012; Kumar, 2012; Podsakoff & Organ, 1986). 

 

3.7 Validity and Reliability 

 

Establishing the validity and reliability of the survey instrument is essential before it could 

be used in the study. It concerns with the goodness of items measuring a particular 

construct. Validity and reliability are also the two frequently encountered concepts in the 

measurement and evaluation of constructs. 

 

3.7.1 Validity 

 

Validity is defined as “the effectiveness of an instrument in measuring the construct it is 

designed to measure (Borg & Gall, 1989; Kubiszyn & Borich, 1989)”. Validity can also be 

called an indicator that shows the degree to which a test measures what it is supposed to 
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measure (Pallant, 2010; Borg & Gall, 1989).  Newman (2011) referred validity to the 

overall accuracy or truthfulness of a study. Thus validity test is useful to ensure that the 

instruments used in the study measure what it is intended to measure (Borden & Abbot, 

2011). Validity can be assessed in two ways; content validity and construct validity. 

Content or face validity is based on expert assessment or judgement (Pallant, 2010).  

Experts in the field or on the particular content are sought to give their expert and 

professional opinions of the instrument measurements. These experts will examine the 

instrument to verify whether or not the instrument adequately covered a representative 

sample of that particular content. A good content or face validity might be important in a 

way that it gives certain assurance to the researchers and the study as a whole. If the 

respondents did not see the instruments as valid, they might build a negative attitude on the 

effectiveness of these instruments, and consequently the study as well (Cohen & Swerdlik, 

2010). 

 

Another form of validity is the construct validity. Construct validity is the extent to which 

a particular test can be shown to measure a hypothetical construct. Sekaran (2003) defined 

it as “the degree to which the survey items correctly measure an underlying construct, and 

a measure instrument is considered valid if it taps the concept as theorized”. Construct 

validity can be assessed through convergent validity and discriminant validity. Convergent 

validity is established when the scores obtained with two or more different instruments 

measuring the same concepts are correlated (Sekaran & Bougie, 2010). Discriminant 

validity, on the other hand, represents the uniqueness or distinctiveness of a measure that 

is the scale of a particular construct should not be highly correlated with the measure of 
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another construct (Zikmund et al., 2013).  The average variance extracted (AVE) was used 

to measure the convergent validity of the constructs of this study. The AVE value is 

calculated as the mean of the squared loadings for all indicators associated with a construct. 

An acceptable AVE is 0.50 or higher as it indicates that on average the construct explains 

over 50 percent of the variance. For discriminant validity Fornell Lacker criterion and 

cross-loadings were employed (Hair, Hult, Ringle, & Sarstedt, 2014). The Fornell-Larcker 

criterion compares each construct’s AVE with the squared inter-construct correlation (a 

measure of shared variance) of that construct with all other constructs in the model. The 

recommended guideline is that a construct should not exhibit shared variance with other 

construct that is greater than its AVE value. Cross-loadings can also be employed to assess 

discriminant validity. Under this method an indicator variable should exhibit a higher 

loading on its own construct included in the model. If the loadings of the indicators are 

consistently highest on the construct with which they are associated, then the construct 

exhibits discriminant validity (Hair et al., 2014). 

 

3.7.2 Reliability 

 

Reliability is defined as the degree to which the measuring instruments stand free from 

error, consistent and stable through times and items in the scale. It is the consistency of an 

instrument to produce the same results each time it is used under identical conditions 

(Bordens & Abbot, 2011). Reliability is also considered as the scale to which the observed 

variable measures the ‘true’ value and is ‘error free’ (Hair et al., 2010). To determine the 

reliability of the measurements used, internal consistency check was conducted which 
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applies to the consistency amongst the variables in a summated scale (Hair et al., 2010). 

The reason for applying internal consistency is that the individual terms or indicators of 

the scale should all be measuring the same construct and hence be extremely inter-

correlated (Churchill, 1988; Nunnally, 1978).  

 

This study adopted the inter-item correlation diagnostics measure of reliability, which is 

the reliability coefficient that evaluates the consistency of the entire scale, with the most 

commonly used Cronbach’s alpha (Churchill, 1988; Sekaran & Bougie, 2010). It is suitable 

for instruments that use Likert scale and dichotomous scales. The Cronbach’s coefficient 

alpha values indicate the reliability of the instruments. An Alpha value that is closer to one 

(1) means that the instrument is more reliable and shares a high internal consistency level. 

An alpha value of between 0.6 and 0.7 is still regarded as reliable and acceptable as 

constructs used in the study (Hair et al., 2010). In addition, this study also employed 

composite reliability (CR) to measure internal consistency of the adapted constructs. This 

method is computed in terms of the average intercorrelations among items measuring each 

concept (Sekaran & Bougie, 2013). 

 

3.8 Pre and Pilot Tests 

 

Before the actual data collection takes place, a pre-test was conducted where a group of 

experts were asked to help in the development of the questionnaire.  The primary goal is to 

determine if the survey instruments were both understandable and relevant to the constructs 

being measured. The members were three academicians from a local university whose 
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disciplines are in the areas of management and logistics. They were chosen because all of 

them had experience in designing similar instruments to this study. In addition, the 

researcher had an easy access to this group.  The experts were shown the questionnaire and 

asked to fill it out, and to provide feedback on their experience.  They were then informed 

of the purpose of study and asked to comment on the appropriateness of the questionnaire 

for collecting data on the constructs.  The experts confirmed that the survey questionnaire 

was both appropriate and understandable. They also offered advice on altering the 

wordings of some items to make them easier to understand. The comments from these 

experts were taken into consideration before the final version of the questionnaires was 

sent for proof read. As a result of this process, the face and content validity of the 

questionnaire was established. 

 

The questionnaires were originally designed in English but since Malay is the most spoken 

language in Malaysia, the questionnaires were sent to the Universiti Utara Malaysia’s 

Language Centre for translation into the Malay language. The questionnaires were later 

given to a Professor, a bilingual expert who translated them back from the Malay version 

to the English language.  This back-to-back translation is widely used among researchers 

to support instrument validation and to ensure the equivalence in meanings and 

interpretations between the original and translated measures (Regmi, Naidoo & Pilkington, 

2010). 

 

A pilot test was also conducted to determine the reliability of the instruments used in this 

study.  Robson (2002) emphasized that a survey design should always be piloted.  Borg 
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and Gall (1989) suggested selecting a sample of individuals similar to the population from 

which the researcher plans to draw participants for the study. Therefore a convenience 

sample of motorists was selected for this pilot test. The objectives of the pilot study were 

to establish that the respondents understand the questions in the survey, to solicit feedback 

for improvements to the instrument, and to determine the time required for the respondents 

to complete the survey (Cooper & Schindler, 2014; Good & Harding, 2003; Robson, 2002).  

The overriding objective of this pilot study was to improve the reliability and validity of 

the survey instrument and to enhance the psychometric properties of the scales (Nunnally, 

1978). 

 

A total of 50 intercepted samples of motorists were self-administered with the 

questionnaires, and all were completed and returned to the researcher and her 

representatives. Once all the 50 completed and usable questionnaires were obtained the 

pilot study was completed.  The responses showed the general ease of completion of the 

questionnaire, and there were no comments or improvement suggestions from the 

participants.  Therefore, no further adjustments were needed. In addition, a reliability test 

was conducted to examine the internal consistency of the instruments employed in this 

study.  The reliability test was conducted on the 50 completed questionnaires obtained 

during the pilot test, and the results in Table 3.6 show all constructs were above the 

threshold level of 0.60 (Hair et al., 2010). 
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Table 3.6 

Results of the Reliability Test 

No. Instrument No. of Item Alpha Value 

1. Driving Behavior 25 .883 

2. Extraversion 8 .678 

3. Agreeableness 9 .765 

4. Conscientiousness 9 .881 

5. Neuroticism 8 .728 

6. Openness for Experience 10 .754 

7. Self-Efficacy 10 .951 

8. Safety Culture 10 .952 

 

 

3.9 Normality Test 

 

The characteristics of a population are usually normally distributed. A truly representative 

sample of the population is expected to reflect or follow the same pattern of distribution of 

the population to accurately predict the population. This ensures that the properties of the 

population are not under-represented or over-represented in the sample, and the sample is 

close to the range of the mean of the population (Sekaran & Bougie, 2010). Normality test 

is conducted to determine whether the scores for each variable are normally distributed 

(Hair et al., 2010).  Previously, some researchers have established that PLS-SEM works 

perfectly with non-normal data (Qureshi & Compeau, 2009; Reinartz, Haenlein, & 

Henseler, 2009; Wetzels, Odekerken-Schroder, & van Oppen, 2009). However, recent 

works by Hair et al., (2012) and Hair et al., (2014) suggested that researchers should 

consider the normality of data distribution. They argued that extremely skewed data 
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increase bootstrapping standard errors, and thus may underestimate the statistical 

significance of path coefficients (Chernick, 2008). 

 

Both statistical and graphical methods can be used to test for normality. For this study only 

statistical assessment was used. This involved calculating the skewness and kurtosis of the 

distribution for all the variables to determine the corresponding z skewness and z kurtosis 

values. Skewness values present the balance (symmetry) of the distribution while kurtosis 

provides information about the ‘peakness’ of the distribution. A skewed variable mean will 

not be at the centre of the distribution, and ‘peakness’ of distribution can either be too 

peaked (with short and thick tail) or too flat (with long and thin tail) (Tabachnick & Fidell, 

2013). When a distribution is normal, the values of skewness and kurtosis should be closed 

to zero. Positive skewness value will have a cluster of cases to the left at a low value, and 

negative skewness will have the score cluster or pile at the right hand with a long tail. 

Kurtosis that has values of below zero will indicate a relative flat distribution known as 

‘platykurtic’, and the kurtosis values above zero indicate a peak distribution or ‘leptokurtic’ 

(Meyers, Gamst, & Guarino, 2006).   

 

3.10 Multicollinearity Test 

 

Multicollinearity refers to the degree of correlation among the independent variables. It is 

the extent to which a variable could be explained by another variable in an analysis. This 

means that the quality of the estimation of coefficients and statistical significance can be 

significantly affected (Tabachnick & Fidell, 2013). Multicollinearity problem arises when 
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the independent variables are closely correlated among independent variables that reduce 

their predictive power (Hair et al., 2010). To test for multicollinearity in this study, a 

Pearson Product-Moment test was performed. Collinearity statistics such as tolerance 

values and variance inflation factor (VIF) for the independent variables were also 

calculated to determine whether or not multicollinearity problem exists in the data. 

Tolerance value usually ranges from zero to one. Tolerance value of one (1.0) indicates 

that the variable has no correlation with other variables, and a value of zero (0.0) indicates 

that it is fully correlated. Tolerance value of less than 0.10 shows the present of 

multicollinearity in the independent variables and this could create a problem in the 

analysis. Variance inflation factor (VIF) is the opposite of tolerance value. The VIF that is 

closed to one (1.0) shows little or no multicollinearity and the lesser the value from ten 

(10.0) the better the VIF is. The acceptable thresholds for tolerance value and VIF are that 

tolerance value should not be less than 0.10 and VIF should not be greater than 10.0 (Hair 

et al., 2010). 

 

3.11 Analysis of Data 

 

The data collected were analyzed using the Statistical Package for the Social Sciences 

(SPSS) version 20 and Partial Least Squares (PLS-SEM) version 2.0. Descriptive statistics 

were used to analyze frequencies, means and measures of variability as well as analyses on 

missing data, outliers, non-response bias, common method bias, normality and 

multicollinearity tests. For inferential analysis, Partial Least Squares (PLS) path modeling 

was employed.  The Partial Least Squares-Structural Equation Modeling (PLS-SEM) is 
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considered the most appropriate analysis technique for this study compared to SPSS 

regression analysis because it conducts simultaneous tests on the relationship between 

indicators and latent variables (measurement model) and the relationship between the 

constructs (structural model)  (Hair et al., 2012; Reinartz et al., 2009; Gefen, Straub & 

Boudreau, 2000).  

 

As a second generation technique, it is also particularly useful for theory extending or 

developing existing theory (Henseler, Ringle & Sinkovics, 2009). PLS SEM is also user 

friendly compared to Covariance-based SEM especially in performing complex analyses 

(Temme, Kreis, & Hildebrandt, 2010). According to Urbach and Ahlemann (2010), PLS is 

widely used among practitioners and researchers due to its following characteristics; PLS 

requires fewer sample size than other techniques (Hair et al, 2011), it does not require data 

to be normally distributed (Astrachan, Patel & Wanzenried, 2014; Hair et al, 2010), it is 

suitable for complex models with large number of variables (Hair et al, 2011; Sarstedt el 

al, 2014), and PLS is suitable for models concerned with both reflective and normative 

(Astrachan et al, 2014; Hair et al, 2014). 

 

In PLS, path models are used as diagrams to visualize variables and their hypothesized 

relationships. Constructs (latent variables) are represented as circles or ovals, while 

indicators or items (manifest variables) which are directly measured proxy variables that 

contain the raw data are represented as rectangles. The arrows will represent the 

relationships between latent variables as well as between such constructs and their 
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indicators. These arrows are always single-headed, thus indicating directional relationships 

(Hair et al., 2011). 

 

There are two steps in the PLS analysis. The first step, measurement model, focuses mainly 

on the reliability and validity measures (Hair et al., 2011; Chin, 2010).  The measurement 

model contains indicators and their relationships with their respective latent variables. This 

relationship is either reflective or formative. A reflective indicator refers to an effect 

indicator. It means that deleting or changing any measurement scale items does not change 

the underlying meaning of the constructs. A formative indicator is known as the cause 

indicator where deleting any item would cause a change in the construct’s meaning.  

 

The assessment of measurement model involves conducting both reliability and validity 

tests. A reliability test is undertaken to examine the consistency of the instruments used to 

measure the concepts. Item reliability is assessed by calculating the loading of each 

measurement (indicator) on the constructs to be measured. The PLS algorithm will be 

calculated to obtain the loading and cross-loading of the item measurement. The loading is 

also used to identify any inherent problems with the items used as constructs in the study.  

The cut-off value of loading is around 0.5 and any item with a loading of more than 0.5 is 

considered significant (Hair, Ringle & Sarstedt, 2011). For internal consistency, it is 

measured by calculating the composite reliability (CR) index as suggested by Fornell and 

Larcker (1981). The CR value indicates the degree to which the construct indicators 

indicate the latent variable. The threshold value for CR is 0.7 and any indicators that exceed 
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the threshold value are considered significant and reflect the consistency of the 

measurement (Hair et al, 2011). 

 

Construct validity affirms to how well the results obtained from the use of the measure fit 

the concepts around which the investigation is designed (Sekaran & Bougie, 2010). This is 

done by conducting the convergent and discriminant validity tests. Convergent validity is 

the degree to which several items that have been used in measuring the same concept agree. 

Factor loadings, composite reliability (CR) and average variance extracted (AVE) will be 

used to measure convergent validity (Hair et al., 2010). Discriminant validity is the degree 

to which items differentiate among constructs or measure divergent concepts. This is 

measured by examining the correlations between the measures for potentially overlapping 

constructs. It is expected that items load strongly on their own constructs in the model than 

the average variance shared between each construct (Compeau, Higgins & Huff, 1999). 

The discriminant validity also represents the results of the test on common method 

variance. It is important to recognize the existence of common method variance in research 

as the problem may distort the results which will lead to misleading conclusions 

(Podsakoff, Mackenzie & Lee, 2003). 

 

The second step in PLS analysis is generating a structural model. The structural model 

presents the relationship among the hypothetical constructs. The terms used for the latent 

variables are exogenous and endogenous variables. Exogenous variable refers to a latent 

variable that only predicts other latent variables whereas an endogenous variable is a latent 

variable that depends on at least one causal relationship. Structural model will be evaluated 
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by considering the R2 values, effect size (f2) and predictive relevance of the model (Chin, 

2010; Hair et al., 2011; Valerie, 2012). The level and significance of the path coefficients 

and bootstrapping will be employed to test the hypotheses. 

 

3.12 Chapter Summary 

 

The methodology employed in this study was discussed and elaborated in this chapter.  The 

type of research design chosen was justified, and population, sample size and sampling 

technique were explained. The measurement scales for the constructs were developed 

based on past research. Data collection procedures, validity and reliability as well as the 

data analysis techniques were then described. The discussion on analysis and findings is 

provided in the following Chapter Four. 
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CHAPTER FOUR 

 ANALYSIS AND FINDINGS  

 

4.1 Introduction 

 

This chapter presents and describes results of the analyses performed in this study. The first 

section discusses the data collection process and the response rate, followed by the 

discussion on the methods of data cleaning and screening process including checking and 

treating for missing values and outliers, and testing for normality and multicollinearity.  

The profiles of the respondents are also presented together with the mean scores for the 

variables used in the study.  The chapter also presents the analysis of the results of the 

measurement model and the analysis of the results of the structural model. The 

measurement model analysis involves the measurement of the indicators, their reliability 

and validity. The structural model is the analysis of the results of the relationship among 

the latent variables or constructs. The analysis includes the coefficient of determination 

(R2), the path coefficients, the predictive relevance Q2 and the direct and indirect effects 

(moderating and mediating effects). Finally the findings and the summary are presented at 

the end of the chapter. 

 

4.2 Data Collection Process and Response Rates 

 

Data in this study were collected through intercept technique using self-reported 

questionnaires. According to Dillman (2007) self-reported survey is more effective and 
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influences the level of satisfactory responses from the respondents. Moreover, completed 

questionnaires can be collected in a short period of time. Self-reported questionnaire was 

also employed because it minimizes the social desirability bias in the study, reduces the 

administrative costs and costs per respondents, and exact questionnaires can be sent to 

many people as possible that allow them to fill it out at their own convenience.  

 

The distribution of questionnaires started in early February 2017 after the successful 

proposal defense which was held in January 2017. The distribution was done in two stages. 

Initially, a total of 650 questionnaires were personally administered by the researcher and 

her representatives to the intercepted motorists in the first week of February 2017.  The 

distribution was done simultaneously at the five designated R & R on two weekdays 

(Monday and Wednesday) and two weekends (Saturday and Sunday). Each respondent was 

given a copy of the questionnaire together with a cover letter and postage paid return 

envelope. The respondents were informed that their participation in the study is voluntary, 

and they were requested to complete and return the questionnaire in the envelopes 

provided. After waiting for a month, only 90 responses were received. In early March 2017 

another 1270 questionnaires were distributed to the motorist using the same procedure. By 

the end of April 2017, another 258 responses were received making a total of 348 responses 

received with a response rate of 18.1 percent which is considered acceptable given the low 

response rate for this survey method (Sekaran, 2004; Hair et al, 2010). 
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4.3 Bias in Survey Research  

 

This study employed the survey method in the data collection and therefore bias often 

occurs due to the inability of the researcher to obtain adequate or accurate data to represent 

the population of study. Two commonly referred survey bias are non-response bias and 

common method bias. 

 

4.3.1 Non-Response Bias 

 

Non response bias exists when the non-participants within the population differ greatly 

from the respondents who responded to the survey. If the difference exists, then the data 

collected from these respondents cannot be said to represent the population (Cooper & 

Schindler, 2006). However, it is almost impossible to test the difference between these two 

groups because the data from the non-respondents are not available. In addition, the time 

gap in the data collection process might also lead to a non-response bias (Chandhok, 2008). 

The respondents were selected from two different set of time and if non-response bias 

occurs then it may pose a threat for the generalizability of the findings (Sax, Glimortin & 

Bryan, 2003). The extrapolation method of Armstrong and Overton (1977) was followed 

to test for the non-response bias in this study. According to this method, respondents who 

responded late to the survey can be classified as non-respondents, and this group would 

then be compared to the early respondents. T-test would be conducted to compare means 

of these two groups. Significant differences between the early respondents and late 
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respondents would indicate the presence of non-response bias (Lin & Schaeffer, 1995; 

Armstrong & Overton, 1977).  

 

From the 348 questionnaires received in the survey, 90 (or about 25%) of them obtained in 

the first batch were treated as “early respondents” while the remaining 258 (or about 75%) 

received in the second batch were regarded as “late respondents”. The “early response” 

group was coded as “1” whereas the “late response” group was coded as “2”. Then, 

independent-samples t-test was conducted to determine whether there was a significant 

difference between the “early response” group and the “late response” group. From the 

results generated from the independent-samples t-test conducted, there was no significant 

difference between the responses of the two groups. This means that non response bias was 

not a major concern in this study. The significance level was > .05 for all the variables (see 

Table 4.1 for details).  

 

Table 4.1 

Results of Independent-Samples T-Test for Non-Response Bias 

 

 

Variables 

 

Group 

 

N 

 

Mean 

 

SD  

Levene’s Test  for 

Equality of Variances 

F-value Sig. 

Extraversion 1 

2 

90 

258 

3.45 

3.51 

0.532 

0.635 

1.510 

 

0.220 

Agreeableness 

 

1 

2 

90 

258 

3.61 

3.75 

0.503 

0.545 

0.002 0.966 

Conscientiousness 1 

2 

90 

258 

3.56 

3.66 

0.572 

0.612 

0.289 0.591 

Neuroticism 1 

2 

90 

258 

2.90 

2.78 

0.367 

0.448 

1.310 0.253 

Openness 1 

2 

90 

258 

3.29 

3.40 

0.542 

0.585 

0.371 0.543 
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Self-Efficacy 1 

2 

90 

258 

4.00 

4.13 

0.488 

0.638 

2.859 0.092 

Safety Culture 1 

2 

90 

258 

3.66 

3.83 

0.511 

0.664 

5.325 0.220 

 

 

4.3.2 Common Method Bias 

 

Common Method Bias or Common Method Variance (CMV) was assessed using Harman’s 

(1967) single factor test. Common Method Variance refers to the ‘variance that is 

attributable to the measurement method rather than to the constructs the measures 

represent’ (Podsakoff et al, 2003, p. 879). Accordingly, CMV ‘can cause systematic 

measurement errors that either inflate or deflate the observed relationships between 

independent and dependent variables generating both Type I and Type II errors (Chang, 

van Witteloostuijn & Eden, 2010, p. 178). Type I errors involve accepting a false effect 

when it does not exists while Type II errors are failures to reject false effects. These errors 

can significantly invalidate the research findings (Podsakoff et al., 2003).  

 

The Harman’s single factor test involves performing an un-rotated principal components 

analysis (PCA) on all items in the theoretical constructs (i.e. driving behavior, big 5 

personality, self-efficacy, and safety culture) to establish if one factor accounts for most of 

the percentage variance between the measures. If the results of the un-rotated PCA 

indicated that the first factor explains more than 50 percent of the total variance, this means 

that common method bias exists in the data collected. The results of the CMV tests are 

reported in Table 4.2. The test yielded four factors structure with the first factor explaining 
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23.53 percent of the variance. Since the first factor which also had the highest value 

explained less than 50 percent of the total variance, it suggests that CMV or common 

method bias was not an issue in this study. 

 

 

Table 4.2 

 

Results of the Common Method Variance Test 

 

Item           

Initial  

Eigenvalues  Extraction Sums of 

Loadings 

Squared 

 

 Total % of Var. Cum. % Total % of Var. Cum. % 

1 20.949 23.538 23.538 20.949 23.538 23.538 

2 10.679 11.999 35.537    

3   4.358   4.897 40.434    

4   3.407   3.829 44.262    

…     …     …     …    

…     …     …     …    

…     …     …     …    

87    .093    .104 99.810    

88    .089    .100 99.911    

89    .079    .089 100.00  

 

  

 

 

4.4 Data Screening 

 

Data screening process was performed before the final data analysis to explore the 

characteristics and verify the accuracy of data, to check for any missing information, 

extreme responses and also to determine whether the data meet the statistical assumptions 

prior to the analysis (Tabachnick & Fidell, 2013). 
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4.4.1 Treatment of Missing Data 

 

It is extremely rare to obtain a full complete data set for all returned questionnaires in a 

survey research. Accordingly, one of the steps taken to clean the data collected for analysis 

was to check for missing data (Pallant, 2010). Performing data analysis with missing data 

could lead to erroneous finding as well as creating issues of  validity in the research (Hair 

et al., 2010). Missing data occur during the data collection when the respondent either 

unintentionally or purposely fails to answer one or more questions in the questionnaire. 

Although there is no acceptable percentage of missing values in a data set for making a 

valid statistical inference, researchers have generally agreed that missing rate of 5 percent 

or less is non-significant (Tabachnick & Fidell, 2013). However, it will be a problem when 

the amount of missing data in a questionnaire exceeds 15 percent, and in this situation such 

responses will be entirely removed from the final data (Creswell, 2012). Another notable 

way of treating missing data cases is by replacing them with mean values through 

standardized methods.  

 

This study used descriptive statistics which generated frequency tables to detect missing 

values. The results revealed that out of more than 30,000 data points, less than 20 were 

randomly found missing in the data set, and this is a minuscule of the whole data gathered. 

The percentage of missing value is considered non-significant as it is far below the tolerable 

value of 5 percent (Tabachnick & Fidell, 2013). Thus the researcher opted to replace the 

missing values using mean substitution (Creswell, 2013). Mean substitution replaced the 

missing values for a variable with the mean value of that variable calculated from all valid 
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responses. This mean substitution is also the most prevalent replacement technique used in 

most studies as it is easily implemented and it provides all cases with complete information 

(Hair et al., 2010). 

 

4.4.2 Detection of Outliers 

 

The data collected were also checked for possible outliers.  Outliers are observed values 

that are unique and distinctly different when compared to all other observations in the 

study. This is because outliers have values that have extreme similarity to one another and 

in a similar condition (Byrne, 2010). When an observation arouses suspicion as it deviates 

markedly from all other observations in which it occurs and inconsistent with the remainder 

of the data, this reflects the outlier existence in the data set. Barnett and Lewis (1994) 

defined outlier “as observations or subsets of observations which appear to be inconsistent 

with the remainder of the data”.  The extreme observed values for one variable are 

univariate outliers and extreme values for more than one variable are multivariate outliers 

(Kline, 2011). The presence of outliers in the data set can seriously distort the estimates of 

regression coefficients and lead to unreliable results (Verardi & Croux, 2009). It is indeed 

very normal that in statistical analysis data at times behave abnormal and present unusual 

values due to entry errors. Therefore it is important that the outliers are detected and 

eliminated in order to ensure the validity and reliability of the findings.  

 

The recommended identification of univariate outliers in the data set is through observation 

of z score. Any observation with a standardized value of ± 3.29 (p<0.001) should be 
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considered as an outlier, and therefore should be removed (Tabachnick & Fidell, 2013). 

Similarly Hair et al., (2010) suggested that any observation with standardized scores of 2.5 

to 4.0 (or 80 samples and lower, standardized scores of between 2.5 and 3) may be deemed 

to be an outlier. However, none of the observations have been detected as univariate 

outliers in this study.  

  

Mahalanobis Distance (D2) was employed to detect multivariate outliers. Mahalanobis 

Distance (D2) represents the distance of an observation from the centroid that is the point 

created at the intersection of the means of all variables, of other variables. The threshold 

level for the Mahalanobis Distance (D2) should be 0.001 (Hair et al., 2010). Mahalanobis 

Distance (D2) was used because it has the capability of detecting observations that are 

positioned away from the centre of the data, giving less influence to variables that have 

highly interrelated variables (Filzmoser, Ruiz-Gazen & Thomas-Agnan, 2014). 

Multivariate outliers are evident should Mahalanobis Distance (D2) for any particular case 

be greater than the critical value of chi-square (X2). With recommended alpha value of .001, 

the chi-square (X2) for the data set was 135.977.  Upon inspection, a total of thirty seven 

(37) cases (11, 25, 31, 32, 49, 54, 62, 99, 101, 105, 121, 144, 163, 203, 209, 237, 242, 250, 

252, 253, 254, 258, 259, 262, 287, 292, 293, 294, 306, 313, 314, 315, 316, 317, 326, 331 

& 335) were found to be greater than the critical value of the chi-square (X2) at an alpha 

level of 0.001. Coakes and Steeds (2013) suggested that outliers should be removed if their 

number is big and can potentially affect the reliability of the results obtained. Thus those 

cases that had exceeded the critical value of chi-square (X2) were deleted from the data set.  
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4.5 Demographic Characteristics of Respondents  

 

In this section, the demographic characteristics of respondents are described. After the data 

screening, 37 cases with outliers were deleted and the total usable responses for the final 

analysis were 311. The demographic characteristics of respondents covered include gender, 

ethnicity, age, education, marital status, employment and driving experience. Table 4.3 

shows the frequencies and percentages of the profiles of respondents. 

 

Table 4.3  

Demographic Characteristics of Respondents  

 

No   Item Frequency       Percentage (%) 

1.  Gender    

 Male  128 41.2 

 Female  183 58.8 

 

 

Total 311 100 

2. Ethnicity    

 Malay 269 86.5 

 Chinese 15 4.8 

 Indian 12 3.9 

 Others 15 4.8 

 

 

 Total 311 100 

3. Age   

 Less than 20 years                     29                      9.3 

 Between 20 and 30 

years 

82 26.4 

 Between 31 and 40 

years 

116 37.3 

 Between 41 and 50 

Years 

52 16.7 

 

 

 

Above 50 years 

Total 

32 

311 

10.3 

100 

4. 

 

 

Education Level 

SPM and below 

STPM/Diploma 

 

47 

83 

 

15.1 

26.7 
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5. 

 

 

 

 

 

6. 

 

 

 

 

 

 

 

7. 

 

 

 

Degree 

Master 

PhD 

Total 

 

Marital Status 

Married 

Single 

Divorced/Widow 

Total 

 

Occupation 

Government Sector 

Private Sector 

Self-employed 

Student 

Unemployed/Housewife 

Total 

 

Driving Experience 

Less than 5 years 

Between 5 and 10 years 

Between 11 and 15 

years 

Between 16 and 20 

years 

More than 20 years 

Total 

 

76 

84 

21 

311 

 

 

201 

106 

4 

311 

 

 

122 

104 

13 

57 

15 

311 

 

 

54 

96 

55 

 

33 

 

73 

311 

24.4 

27.0 

6.8 

100 

 

 

64.6 

34.1 

1.3 

                     100 

 

 

                    39.2 

                    33.4 

                      4.2 

                    18.3 

          4.8 

         100 

 

 

        17.4 

        30.9 

                    17.7 

 

                    10.6 

                  

                    23.5   

                    100               

 

 

Table 4.3 shows that 128 (41.2%) of the sampled population were male while 183 (58.8%) 

of them were female. With regards to ethnicity a significantly large number of participants 

who responded to the survey came from the Malay group with 260 responses or 86.5 

percent. The Chinese and Indians contributed only 15 (4.8%) and 12 (3.9%) respectively 

to the survey, while others contributed 15 responses or 4.8 percent. The ethnicity 

distribution for the sample is not consistent with the national data where Malays comprised 

60 percent of the population followed by 23 percent Chinese and 7 percent Indians. 
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Meanwhile the distribution of age in the survey saw those between 31 to 40 years with 116 

(37.3%) responses, followed by those in the age group of 20 to 30 years old (82 or 26.4%) 

and 52 (16.7%) responses from those in the age group between 41 to 50 years. Only 32 

(10.3%) respondents came for the above 50 years category while another 29 (9.3%) 

respondents were below the age of 20 years. 

 

Questions were also asked pertaining to the respondents’ qualification, marital status, 

occupation, and driving experience. More than half of the respondents indicated that they 

had achieved a tertiary level of education where 76 (24.4%) of them had a first degree 

qualification, 84 (27.0%) with Master degree and another 21 (6.8%) obtained a PhD. 201 

(64.6%) of the respondents were reported to be married, another 102 (34.1%) were still 

single, and 4 (1.3%) of them were categorized as divorced/widow. More than 70 percent 

of the respondents indicated that they were full time, paid employees with 122 (39.2%) of 

them working in the government sector and 104 (33.4%) in the private sector. 57 (18.3%) 

of the respondents indicated that they were students, while another 15 (4.8%) of them 

reported as unemployed or housewives, and 13 (4.2%) as self-employed. With regards to 

driving experience, 96 (30.9%) respondents had between 5 to 10 years of driving 

experience, followed by 73 (23.5%) respondents who had more 20 years of experience, 55 

(17.7%) of them who had between 11 and 15 years of experience, and another 33 (10.6%) 

with 16 to 20 years of experience. 54 (17.4%) respondents also reported that they had less 

than 5 years of experience in driving. 
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The demography of respondents is of significance because individual factors were also 

found to have an effect on road traffic accidents.  For example, men were more likely to 

have road accidents than women, the nature of accidents experienced by men and women 

were different, and the accidents involving men were more severe. Men were more likely 

to have a traffic accident caused by violations, and men made up the majority of aggressive 

drivers. However, the driver confidence is generally lower in women. In terms of age, 

younger drivers were a great risk of traffic accidents, tended to overestimate driving ability 

as well as underestimate personal risk. Younger drivers were also associated with lower 

level of risk perception with a variety of driving situations, suffered from a lack of driving 

skills, and due to immaturity and lack of driving inexperience were shown to be a high risk 

group of drivers. Older drivers (those 65 years and older) tended to be more likely to suffer 

from certain visual impairness as well as greater frequency of drowsy driving. Most of the 

accidents happened due to deficits in their functional abilities. The functional abilities such 

as visual, cognitive and motor abilities are important for driving (Cuenen, 2016; Kumfer, 

2015; Hogye-Nagy, 2016).  

  

There was generally a greater risk associated with increased levels of education. Higher 

educated drivers were reported to be more likely to speeding, displayed significantly higher 

accident risk but were found to comply more with the safety requirements such as wearing 

seat belts.  Finally, there was a decreased risk of accident involving with driving experience 

although this tended to even out after many years of experience (Cuenen, 2016; Kumfer, 

2015; Hogye-Nagy, 2016). 
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4.6 Descriptive Statistics of Variables 

 

4.6.1 Driving Behavior 

 

The Driving Behavior Questionnaire (DBQ) with 25 items was used in the assessment of 

the driving behavior. The questionnaire categorized three types of behavior; violations, 

errors, and lapses. Respondents were asked to indicate their level of agreement or 

disagreement on how often they committed each of the driving behaviors on a 5 point scale 

where 1 represents ‘strongly disagree’, 2 ‘disagree’, 3 ‘neutral’, 4 ‘agree’, and 5 represents 

‘strongly agree’. The means and standard deviation of all items in the driving behavior are 

displayed in Table 4.4. Mean scores are computed by equally weighting the mean scores 

of all items.  On a five-point scale, the mean score for driving behavior was 2.07.  The 

descriptive findings revealed that five (5) of the most frequently occurring behaviors came 

from the driving behaviors classified as violations (Reason et al., 1990). “Become 

impatient with the slow driver in the right lane and overtake on the left lane” scored a mean 

of 2.82 (SD=1.254) followed by “Drive especially close to the car in front as a signal to its 

driver to go faster or get out of the way” (M=2.25, SD=1.178), “Disregard the speed limits 

on a highway” (M=2.24, SD=1.108), “Sound my horn to indicate my annoyance to another 

driver” (M=2.24, SD=1.149), and “Have an aversion to a particular type of a driver and 

indicate my hostility by whatever means I can” (M=2.17, SD=1.142). Only one with 

relative high score for frequently driving behavior came from the errors category. Error is 

the failure of planned actions to achieve their intended consequences (Reason et al, 1990). 

“Queuing to turn right/left onto the main road, I pay such a close attention to the 
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mainstream traffic that I nearly hit the car in front” came with a mean score of 2.06 and 

standard deviation (SD) of 1.030.  Both violations and errors are potentially dangerous and 

have been reported to predict involvement in active accidents, though violations have been 

mainly related to crash involvement (Parker et al, 2000). 

 

Among the ‘lapse’ category, five (5) most frequently occurring driving behaviors were 

“Attempt to drive away from the traffic lights” with mean score of 2.53 and standard 

deviation (SD) of 1.043 followed by “Realize that I have no recollection of the road along 

which I have been traveling” (M=2.38, SD=1.106), “Forget where I left my car in the park” 

(M=2.30, SD=1.154), “Switch on one thing such as headlights when I meant to switch on 

something else such as wipers” (M=2.22, SD=1.072), and “Intending to drive to destination 

A, I wake up finding myself in destination B because the latter is my more usual 

destination” (M=2.18, SD=1.025). Lapses are attention and memory failures which can 

cause embarrassment but are only associated with passive accident involvement (Reason 

et al., 1990; Parker et al., 2000). 

 

Comparing with other developed and developing countries, motor drivers in Malaysia were 

found to score higher in almost all items of violations, errors, and lapses. For example 

“Become impatient with the slow driver in the right lane and overtake on the left lane” 

scored a mean of 2.82. However past studies which employed similar Driver Behavior 

Questionnaire (DBQ) found Britain had a mean of 0.70, Finland (0.22), Netherland (0.79), 

Czech (1.25), Qatar (2.25), United Arab Emirates (1.98), and Turkey (1.63). Similarly 

“Drive especially close to the car in front as a signal to its driver to go faster or get out of 
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the way” obtained a mean score 2.25 compared to Britain (0.80), Finland (1.13), Netherland 

(0.66), Czech (0.67), Qatar (1.64), United Arab Emirates (1.71), and Turkey (1.20). 

“Disregard the speed limits on a highway” scored a mean of 2.24 compared to Britain 

(1.87), Finland (1.55), Netherland (1.73), Czech (2.23), Qatar (1.76), United Arab Emirates 

(1.73), and Turkey (1.20), while “Queuing to turn right/left onto the main road, I pay such 

a close attention to the mainstream traffic that I nearly hit the car in front” had a mean score 

of 2.06 to Britain (0.63), Finland (0.56), Netherland (0.52), Czech (0.41), Qatar (1.52), 

United Arab Emirates (2.55), and Turkey (1.18) (Lajunen, Parker & Summala, 2004; 

Sucha, Sramkova & Risser, 2014; Bener et al., 2016; Bener et al., 2008). 

 

On the ‘lapses’ category, “Attempt to drive away from the traffic lights”, “Realize that I 

have no recollection of the road along which I have been traveling” and “Forget where I 

left my car in the park” had mean scores of 2.53, 2.38, and 2.30, respectively compared to 

Britain (0.69, 1.17, 1.16), Finland (0.80, 1.14,0.48 ), Netherland (0.65, 1.03, 0.78), Czech 

(0.37, 1.47, 0.96), Qatar (1.59, 1.41, 1.06 ), United Arab Emirates (1.62, 1.49, 1.49 ), and 

Turkey (1.20, 1.06, 1.10).  

 

Generally, drivers in Malaysia had a highest mean score of 2.82 for violations, 2.06 for 

errors, and 2.53 for lapses, while the highest mean score for driving behavior among the 

drivers in Britain was 1.87 for violations (Disregard the speed limit on a highway), 0.74 

for errors (Underestimate the speed of an oncoming vehicle when overtaking), and 1.45 for 

lapses (Get into the wrong lane approaching a roundabout or a junction). Finland had mean 

score of 2.04 for violations (Disregard the speed limit on a residential road), 0.77 for errors 
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(Underestimate the speed of an incoming vehicle when overtaking), and 1.27 (Get into the 

wrong lane approaching a roundabout or a junction), while Netherland drivers had 1.73 for 

violations (Disregard the speed limit on a highway), 1.21 for errors (Fail to check rear view 

mirror before pulling out, changing lanes), and 1.03 for lapses (Realize no clear recollection 

of the road along which you have just been traveling). Czech drivers had the highest mean 

score of 2.49 for violations (Check your speedometer and discover that you are 

unknowingly traveling faster than the legal limit), 1.05 for errors (fail to give way when 

bus is signaling its intention to pull out) and 1.47 for lapses (realize that I have no clear 

recollection of the road along which I have been traveling).  

 

Other developing countries such as Qatar had 2.25 for violations (Become impatient with 

the slow driver in the right lane and overtake on the left lane), 1.52 for errors (Queuing to 

turn right/left onto the main road, I pay such a close attention to the mainstream traffic that 

I nearly hit the car in front), and 1.59 for lapses (Attempt to drive away from the traffic 

lights), United Arab Emirates had 2.69 for violations (Cross a junction knowing that the 

traffic lights have already turned red), 2.55 for errors (Queuing to turn right/left onto the 

main road, you pay such a close attention to the mainstream traffic that you nearly hit the 

car in front), and 2.32 for lapses (Switch on one thing such as headlights when you meant 

to switch on something else such as wipers), and Turkey had 1.63 for violations (Become 

impatient with the slow driver in the right lane and overtake on the left lane), 1.18 for errors 

(Queuing to turn right/left onto the main road, I pay such a close attention to the mainstream 

traffic that I nearly hit the car in front), and 1.33 for lapses (Switch on one thing such as 
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headlights when I meant to switch on something else such as wipers)( Lajunen, Parker & 

Summala, 2004; Sucha, Sramkova & Risser, 2014; Bener et al., 2016; Bener et al., 2008). 

 

Table 4.4 

Means of Driving Behavior 

No. Statement Mean SD 

 

 

1. 

 

Violations 

I often drive especially close to the car in front as a signal 

to its driver to go faster or get out of the way 

 

 

2.25 

 

   
1.178 

2. I often cross a junction knowing that the traffic lights 

have already turned red 

1.76 1.005 

3. I often disregard the speed limits on a residential road 1.89 1.022 

4. I often disregard the speed limits on a highway 2.24 1.108 

5. I often have an aversion to a particular type of a driver 

and indicate my hostility by whatever means I can 

2.17 1.142 

6. I often become impatient with a slow driver in the right 

lane and overtake on the left lane 

2.82 1.254 

7. I often get involved with ‘races’ with other drivers 1.74 1.059 

8. I often become angered by another driver and give chase 1.84 1.018 

9. I often sound my car horn to indicate my annoyance to 

another driver 

2.24 1.149 

10. I often stay in a highway lane that I know will be closed 

until the last minute before forcing my way into the other 

lane 

Errors                                                                                

1.86   .988 

11. I often make an attempt to overtake someone that I had 

not noticed to be signaling a left/right turn 

1.96 1.032 

12. I often miss the ‘give way’ sign and narrowly avoid 

colliding with traffic having right of way 

1.89   .972 

13. I often fail to notice that pedestrians are crossing when 

turning into a side street from a main road 

1.86   .931 

14. Queuing to turn right/left onto a main road, I often pay 

such a close attention to the mainstream traffic that I 

nearly hit the car in front 

2.06 1.030 

15. I often fail to check my rear view mirror before pulling 

out or changing lanes 

1.84   .944 

16. I often underestimate the speed of an incoming vehicle 

when overtaking 

1.96   .955 

17. I often apply sudden brakes on a slippery road or steer 

wrong way in a skid 

1.87   .940 
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Lapses 

18. I often get into the wrong lane when approaching a 

roundabout or a junction 

1.96   .961 

19. I often misread the traffic signs and exit from the 

roundabout on the wrong road 

1.95   .926 

20. I often forget where I left my car in the park 2.30 1.154 

21. I often hit something when reversing that I had not 

previously seen 

1.87   .874 

22. I often make an attempt to drive away from the traffic 

lights 

2.53 1.043 

23. I often switch on one thing such as headlights when I 

meant to switch on something else such as wipers 

2.22 1.072 

24. Intending to drive to destination A, I often ‘wake up’ 

finding myself in destination B because the latter is my 

more usual destination 

2.18 1.025 

25. I often realize that I have no clear recollection of the road 

along which I have been traveling 

 

2.38 1.106 

 

 

4.6.2 Big Five Personality 

 

The Big Five Personality is a 44 item questionnaire that was developed to assess the five 

personality domains of extraversion (8 items), agreeableness (9 items), conscientiousness 

(9 items), neuroticism (8 items), and openness to experience (10 items). The items were 

described in behavioral, cognitive, and affective terms, and 16 of them were reverse-scored. 

Respondents indicated their level of agreement with each of the items on a 5 point Likert 

scale ranging from 1 ‘Strongly Disagree’ to 5 ‘Strongly Agree’. A mean score of 4.21 and 

above is considered as ‘very high’, a mean score of between 3.41 and 4.20 as ‘high’, and a 

score of 3.40 and below is considered as ‘moderate’.  
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The first facet of the Big Five is extraversion, and the overall mean score was 3.51 

(SD=.569) which can be considered as high (See Table 4.5). This shows that respondents 

in this study were extroverted people who enjoy being around others. They may be full of 

energy and display positive emotions most often. People with high level of extraversion 

seemed to seek attention and social support from others and appraised their environments, 

most often, as positive. They liked excitement, stimulation, challenges, and used logical 

problem solving skills as a means to work through stress.  The items of extraversion that 

scored relatively high were ‘I generate a lot of enthusiasm’ (M=3.78, SD=.756), ‘I am full 

of energy’ (M=3.71, SD=.774), ‘I have an assertive personality’ (M=3.60, SD=.808), and 

‘I am outgoing and sociable’ (M=3.55, SD=.859). 

 

Table 4.5 

Means of Extraversion 

(M=3.51, SD= .569) 

 

No. Statement Mean SD 

 

1. 

 

I am talkative 

 

3.48 

 

.939 

2. I am reserved® 3.40 .975 

3. I am full of energy 3.71 .774 

4. I generate a lot of enthusiasm 3.78 .756 

5. I have an assertive personality 3.60 .808 

6. I am shy and inhibited® 3.32 1.090 

7. I am outgoing and sociable 3.55 .859 

8. I tend to be quite® 3.22 1.065 

 

 

 

The second facet of the Big Five is Agreeableness, and the overall mean score was 3.75 

(SD=.500) which can also be considered as high (See Table 4.6). Respondents in this study 

possessed high level of agreeableness which is characterized by the desire to get along with 



145 
 

others. These respondents can also be described as soft-hearted, compassionate, caring, 

trusting, modest, straightforward, and often guided by their emotions rather than thinking. 

The items with relatively higher score were ‘I start quarrels with others®’ (M=4.18, 

SD=.964), ‘I like to cooperate with others’ (M=3.95, SD=.811), ‘I have a forgiving nature’ 

(M=3.93, SD=.808), and ‘I am considerate and kind to almost everyone’ (M=3.93, 

SD=.802). 

 

 

Table 4.6 

Means of Agreeableness 

(M=3.75, SD= .500) 

 

No. Statement Mean SD 

 

1. 

 

I tend to find fault with others® 

 

3.88 

 

.918 

2. I start quarrels with others® 4.18 .964 

3. I am helpful and unselfish with others 3.89 .889 

4. I have a forgiving nature 3.93 .808 

5. I am cold or aloof® 2.85 .988 

6. I am considerate and kind to almost 

everyone 

3.93 .802 

7. I am generally trusting 3.43 .967 

8. I am rude to others® 3.58 1.035 

9. I like to cooperate with others 3.95 .811 

 

 

Conscientiousness is the third facet of the Big Five personality, and the overall mean score 

was 3.66 (SD=.558) which is also categorized as ‘high’ (See Table 4.7).  Most of the 

respondents in this study can be identified as purposeful, determined, punctual, 

hardworking, scrupulous, strong-willed, stubborn, meticulous, ambitious, and reliable. 

High scores in conscientiousness are always associated with positive work outcome, 

loyalty, dependability, and desire to succeed. Relatively high scored items were ‘I am a 
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reliable worker’ (M=4.04, SD=.802), ‘I tend to be lazy®’ (M=4.01, SD=.869), ‘I do a 

thorough job’ (M=3.90, SD=.770), ‘I do things efficiently’ (M=3.89, SD=.795), and ‘I 

make plans and follow through them’ (M=3.88, SD=.795). 

 

Table 4.7 

Means of Conscientiousness  

(M=3.66, SD= .558) 

 

No. Statement Mean SD 

 

1. 

 

I do a thorough job 

 

.90 

 

.770 

2. I can be somewhat careless® 2.97 .967 

3. I am a reliable worker 4.04 .802 

4. I tend to be disorganized® 3.63 1.004 

5. I tend to be lazy® 4.01 .869 

6. I persevere until the task is finished 3.59 1.052 

7. I do things efficiently 3.89 .751 

8. I make plans and follow through them 3.88 .795 

9. I am easily distracted® 3.34 .922 

 

 

Neuroticism, the fourth facet of Big Five personality, portrays life as negative and 

experiences negative feelings associated with perceptions. Neurotic person has the 

propensity to experience negative outcomes associated with work performance and 

difficulties with interpersonal relationships. The overall mean for neuroticism in this study 

was 2.79 (SD=.401) which can be categorized as low (See Table 4.8). This shows that most 

of the respondents in this study were less likely to become upset and not emotionally 

reactive to situations. Low level of neuroticism also indicated them to be calm, emotionally 

stable, and free from negativistic outlooks. Items with lower scores were ‘I am depressed, 

blue’ (M=2.33, SD=.988), ‘I am relaxed handle stress well®’ (M=2.33, SD=.765), and ‘I 
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remain calm in tense situation®’ (M=2.50, SD=.826). There was also an item ‘I can be 

moody’ that scored 3.46 (SD=.875), which can be considered as ‘moderate’. 

 

Table 4.8 

Means of Neuroticism 

(M=2.79, SD= .401) 

 

No. Statement Mean SD 

 

1. 

 

I am depressed, blue 

 

2.33 

 

.988 

2. I am relaxed handle stress well® 2.33 .765 

3. I can be tense 2.96 .960 

4. I worry a lot 2.63 1.045 

5. I am emotionally stable, not easily upset® 3.32 1.003 

6. I can be moody 3.46 .875 

7. I remain calm in tense situation® 2.50 .826 

8. I get nervous easily 2.78 .992 

 

 

 

The last facet Openness to Experience, are persons who tend to avoid negativism. The 

overall mean for Openness was 3.41 (SD=.513), which is categorized as ‘high’ (See Table 

4.9). Majority of respondents in this study can be described as independent, artistic, and 

creative. They may also have a desire for a life of diversity. The highest mean scores came 

from ‘I am curious about many different things’ (M=3.90, SD=.788), ‘I have an active 

imagination’ (M=3.67, SD=.818), ‘I am an ingenious, a deep thinker’ (M=3.66, SD=.790), 

and ‘I like to reflect, play with ideas (M=3.66, SD=.861). 
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Table 4.9 

Means of Openness to Experience 

(M=3.41, SD= .513) 

 

No. Statement Mean SD 

 

1. 

 

I am original, come up with new ideas 

 

3.46 

 

.781 

2. I am curious about many different things 3.90 .788 

3. I am ingenious, a deep thinker 3.66 .790 

4. I have an active imagination 3.67 .818 

5. I am inventive 3.27 .921 

6. I value artistic, aesthetic experiences 3.52 .922 

7. I prefer work that is routine® 2.66 .922 

8. I like to reflect, play with ideas 3.66 .861 

9. I have few artistic interests® 3.25 .960 

10. I am sophisticated in art, music or literature 3.05 1.005 

 

 

 

4.6.3 Self-Efficacy 

 

Self-Efficacy was measured using a 10 item scale with five response options ranging from 

1 ‘Strongly Disagree’ to 5 ‘Strongly Agree’. The means and standard deviations of all items 

of Self- Efficacy are shown in Table 4.10 below. The mean scores for Self- efficacy ranged 

from highest of 4.02 to the lowest of 3.60. For items measured on a five point scale, a mean 

rating value of 4.21 and above is considered as very high, a mean value of between 3.41 

and 4.20 as high, and a mean rating value of 3.40 and below as moderate. The item 

receiving the highest mean score was ‘I can always manage to solve difficult problems if I 

try hard enough’ (M=4.02, SD=.714) followed by ‘I can solve most problems if I invest 

the necessary effort’ (M=3.94, SD=.683). This indicates the respondents reported feeling 

most capable of solving difficult problems. Three items also scored relatively high means 
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of above 3.80. These are ‘If I am confronted with a problem, I can usually find several 

solutions’ (M=3.86, SD=.676), ‘If I am in trouble, I can usually think of a solution’ 

(M=3.84, SD=.675), and ‘I can remain calm when facing difficulties because I can rely on 

my coping abilities’ (M=3.81, SD=.739). The item that the respondents collectively felt 

least capable was ‘If someone opposes me, I can find the means and ways to get what I 

want’ (M=3.60, SD=.821), followed by ‘Thanks to my resourcefulness, I know how to 

handle unforeseen circumstances’ (M=3.70, SD=.742). Nonetheless, all items score a 

relative high mean of above 3.40 which shows that respondents in this study possessed high 

self efficacy. 

 

Table 4.10 

Means of Self-Efficacy  

No.  Statement Mean SD 

 

1. 

 

I can always manage to solve difficult problems if I try 

hard enough 

 

4.02 

 

.714 

2. If someone opposes me, I can find the means and ways 

to get what I want 

3.60 .821 

3. It is easy for me to stick to my aims and accomplish my 

goals 

3.75 .749 

4. I am confident that I could deal efficiently with 

unexpected events 

3.73 .717 

5. Thanks to my resourcefulness, I know how to handle 

unforeseen circumstances 

3.70 .742 

6. I can solve most problems if I invest the necessary effort 3.94 .683 

7. I can remain calm when facing difficulties because I can 

rely on my coping abilities 

3.81 .739 

8. If I am confronted with a problem, I can usually find 

several solutions 

3.86 .676 

9. If I am in trouble, I can usually think of a solution 3.84 .675 

10. I can usually handle whatever comes my way. 

 

3.73 .776 
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4.6.4 Safety Culture 

 

Safety Culture was measured using a 10 item scale with five response options ranging from 

1 ‘Strongly Disagree’ to 5 ‘Strongly Agree’. The means and standard deviations of all items 

of Safety Culture are shown in Table 4.11 below. The mean scores for Self Efficacy ranged 

from highest of 4.30 to the lowest of 3.73. For items measured on a five point scale, a score 

greater than 4.20 is considered ‘very high’, scores between 3.41 and 4.20  are  ‘high’, and 

a core of 3.40 and below is considered as ‘moderate’. The high average mean suggests that 

the respondents of this study had a ‘high’ to ‘very high’ perception on safety culture.  

 

Four of the items were considered as ‘very high’ with ‘I believe that it is important to 

reduce risk of accidents in a workplace’ with a mean score of 4.30 (SD=.874), followed by 

‘I feel that it is important to maintain safety at all times’ with a score of 4.29 (SD=.736), 

‘Safety at work is as important as safety at home’ (M=4.25, SD=.724), and ‘The most 

important part of completing a job is being safe’ (M=2.24, SD=.715). The item that 

respondents perceived least safety was ‘I am encouraged to raise safety concerns’ (M=3.73, 

SD=.921), followed by ‘I feel free to report safety hazards’ (M=4.00, SD=.787), and ‘I feel 

free to report safety hazards’ (M=4.01, SD=.774). 

 

Table 4.11 

Means of Safety Culture 

No  Statement Mean SD 

 

1. 

 

I pride myself on my ability to work safely 

 

4.01 

 

.745 

2. Safety is more important than productivity 4.10 .768 
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3. I am encouraged to raise safety concerns 3.73 .921 

4. Safety at work is as important as safety at home 4.25 .724 

5. I hope to be known as a safe worker 4.01 .774 

6. I feel free to report safety hazards 4.00 .787 

7. I ensure the highest level of safety when I carry out a 

job 

4.18 .697 

8. I feel that it is important to maintain safety at all times 4.29 .736 

9. The most important part of completing a job is being 

safe 

4.24 .715 

10. I believe that it is important to reduce risk of accidents 

in a workplace. 

 

4.30 .874 

 

4.7 Testing Significant Differences 

 

Test of significant differences was carried based on certain demographic variables which 

according to the literature were found to have profound effects on road traffic accidents. 

Gender, age, qualification, and driving experience were tested each on the driving behavior 

categories of violations, errors, and lapses, and the results are presented in Tables 4.12, 

4.13(a, b & c), 4.14 (a, b & c) and 4.15 (a, b & c) below: 

 

Table 4.12 

Gender and Driving Behavior 

Category Gender Mean SD Std. Error T Sig. 

Violations Male 2.1438 .80956 .07156 1.140 .255 

 Female 2.0388 .79177 .05853   

Errors Male 2.0357 .85677 .07573 2.176 .030* 

 Female 1.8400 .72297 .05344   

Lapses Male 2.2139 .79494 .07026 .816 .415 

 Female 2.1434 .71466 .05283   

 *Significance at < 0.05 
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Table 4.12 shows that on average males scored higher on the three categories of driving 

behavior with male (M=2.1438, SD=.80956) and female (M=2.0388, SD=.79177) for 

‘violations’, male (M=2.0357, SD=.85677) and female (M=1.8400, SD=.72297) for 

‘errors’, and male (M=2.2139; SD=.79494) and female (M=2.1434, SD=.71466) for 

‘lapses’. In addition, the variability was relatively smaller for females for all variables 

indicating more agreement within the female sample. However, the t-test indicates that 

significant difference was only found on ‘errors’ and there were no significant differences 

between males and females for ‘violations’ and ‘lapses’.  

 

Previous findings reported that men were involved in greater number and severe traffic 

accidents than women. Men were also found to be more likely to have traffic accidents 

caused by violations while women were more likely to be involved in accidents as a result 

of lapses or judgmental errors. Driving confidence is generally lower among women while 

men made up the majority of aggressive drivers. 

 

Table 4.13 (a) 

Age and Driving Behavior (Violations) 

Group Mean SD Std. Error F Sig. 

 

20 and below 

 

2.0690 

 

.72017 

 

.13373 

 

.703 

 

.590 

21 – 30 2.1049 .77235 .08529   

31 – 40 2.0526 .79328 .07365   

41 – 50 2.2135 .95405 .13230   

Above 50 1.9281 .68920 .12183 

 

  

Significance at <0.05 
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Table 4.13 (b) 

Age and Driving Behavior (Errors) 

Group Mean   SD Std. Error F Sig. 

 

20 and below 

 

1.8227 

 

.60688 

 

.11269 

 

.645 

 

.630 

21 – 30 1.8659 .80323 .08870   

31 – 40 1.9039 .80851 .07507   

41 – 50 2.0165 .86164 .11949   

Above 50 2.0536 .67276 .11893 

 

  

 

Table 4.13 (c) 

Age and Driving Behavior (Lapses) 

Group Mean SD Std. Error F Sig. 

 

20 and below 

 

2.2026 

 

.61819 

 

.11479 

  

 .697 

 

.595 

21 – 30 2.2424 .78992 .08723   

31 – 40 2.0841 .73403 .06815   

41 – 50 2.1923 .85192 .11814   

Above 50 2.2539 .61687 .10905 

 

  

Significance at < 0.05 

Tables 4.13 (a), (b), and (c) show that drivers of age group between 41 to 50 years old 

scored highest for ‘violations’ (M = 2.2135, SD = .95405) while those above the age of 50 

years old score the least for ‘violations’ (M = 1.9281, SD = .68920). However, the latter 

scored highest for the ‘errors’ category (M = 2.0536, SD = .67276) and ‘lapses’ category 

(M = 2.2539, SD= .61687) while those at the age 20 years old and below scored lowest for 

‘errors’ (M =1.8227, SD = .60688) and those drivers of age group between 31 and 40 scored 

lowest for ‘lapses’ category (M = 2.0841, SD = 73403).   However, no significant 

differences were found between age and all the three categories of driving behavior. 

Previous studies on the effect of age on driving behavior revealed that younger drivers were 

at a greater risk of accident involvement, displayed highest driving violation rates, tended 
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to overestimate their driving ability and generally associated with a lower level of risk 

perception with a variety of driving situations. Older drivers on the other hand were found 

to be more likely to suffer from certain visual impairment and showed a greater frequency 

of drowsy driving. 

Table 4.14 (a) 

Qualification and Driving Behavior (Violations) 

Group Mean SD Std. Error F Sig. 

 

SPM and lower 

 

1.9553 

 

.94772 

 

.13824 

 

1.210 

 

.307 

STPM/Diploma 2.1060 .75164 .08250   

Degree 2.1211 .74087 .08498   

Master 2.1631 .84280 .09196   

PhD 1.8084 .60455 .13192 

 

  

Significance at <0.05 

 

 

Table 4.14 (b) 

Qualification and Driving Behavior (Errors) 

Group Mean SD Std. Error F Sig. 

SPM and lower 1.8815 .91392 .13331 .335 .854 

STPM/Diploma 1.8761 .67331 .07391   

Degree 1.9211 .74593 .08556   

Master 2.0000 .86201 .09405   

PhD 1.8639 .75522 .16480   

 

Table 4.14 (c) 

Qualification and Driving Behavior (Lapses) 

Group Mean SD Std. Error F Sig. 

 

SPM and lower 

 

2.1197 

 

.77185 

 

.11259 

 

.348 

 

.846 

STPM/Diploma 2.1446 .65637 .07205   

Degree 2.2484 .77875 .08933   

Master 2.1815 .82058 .08953   

PhD 2.1724 .65924 .14386 

 

  

Significance at < 0.05  
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Tables 4.14 (a), (b), and (c) compared the drivers’ academic qualifications with the three 

categories of driving behavior. Those with Bachelor and Master degrees respectively were 

found to have obtained highest mean scores for all categories of driving behavior with 

‘violations’ (M = 2.1211, SD = .74087; M = 2.1631, SD = .84280), ‘errors’ (M= 1.9211, 

SD = .74593; M = 2.0000, SD = .86201), and ‘lapses’ (M = 2.2484, SD = .77875; M = 

2.1815, SD = .82058). However no significant differences were found between 

respondents’ qualifications and the three categories of driving behavior. Previous studies 

have reported that drivers with a higher level of education tended to be involved in speed 

driving and those with tertiary education (bachelor, master) displayed a significantly higher 

accident risk. 

 

Table 4.15 (a) 

 Driving Experience (Years) and Driving Behavior (Violations) 

Group Mean SD Std. Error F Sig. 

 

Less than 5 

 

1.9500 

 

.71209 

 

.09690 

 

.707 

 

.588 

5 – 10 2.1406 .85416 .08718   

11 – 15 2.1618 .74548 .10052   

16 – 20 2.0061 .71192 .12393   

More than 20 2.0767 .86547 .10130 

 

  

Significance at <0.05 

 

 

Table 4.15 (b) 

Driving Experience (Years) and Driving Behavior (Errors) 

Group Mean SD Std. Error F Sig. 

 

Less than 5 

 

1.8069 

 

.74005 

 

.10071 

 

1.031 

 

.391 

5 – 10 1.8423 .76623 .07820   

11 – 15 2.0130 .81198 .10949   

16 – 20 1.9567 .79498 .13839   

More than 20 2.0215 .81708 .09563 

 

  

               Signifiance at < 0.05 
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Table 4.15 (c) 

Driving Experience (Years) and Driving Behavior (Lapses) 

Group Mean SD Std. Error F Sig. 

 

Less than 5 

 

2.1944 

 

.70905 

 

.09649 

 

.568 

 

.686 

5 – 10 2.1016 .74235 .07577   

11 – 15 2.2591 .80933 .10913   

16 – 20 2.0947 .70782 .12322   

More than 20 2.2192 .76285 .08928 

 

  

Significance at < 0.05 

 

The respondents’ driving experience was also tested. Tables 4.15(a), (b), and (c) show that 

respondents with less than 5 years driving experience had scored relatively lower means 

for both ‘violations’ (M = 1.9500, SD = .71209) and ‘errors’ (M = 1.8069, SD= .74005) 

while those with driving experience between 16 to 20 years had lowest mean score for 

‘lapses’ (M = 2.0947, SD = .70782). Those with 11 to 15 years driving experience were 

found to have obtained relatively high mean scores for all categories with ‘violations’ (M 

= 2.1618, SD = .74548), ‘errors’ (M = 2.0130, SD = .81198), and ‘lapses’ (M = 2.2591, SD 

= .80933). However, previous studies have shown that higher driving experience was 

significantly related to the decrease in the likelihood of traffic accident.  

 

4.8 Test of Normality 

 

Most parametric statistical analysis requires the researcher to assess the assumption of 

normality. Some researchers have established that PLS SEM works perfectly with non-

normal data (Qureshi & Compeau, 2009; Reinartz, Haenlein, & Henseler, 2009), however, 
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recent works by Hair et al., (2014) suggested that extremely skewed data increase bootstrap 

standard errors, and may underestimate the statistical significance of path coefficients. 

Normality analysis assumes that distribution of a set of data should be normal so that the 

interpretation and inferences derived out of the analysis will be reliable as well as valid 

(Coakes & Steed, 2013; Hair et al., 2010; Pallant, 2010). Normality in this study was 

assessed through statistical method using Skewness and Kurtosis. Skewness values present 

the symmetry of the distribution scores and a skewed variable mean will not be at the centre 

of this distribution, while Kurtosis provides information about the ‘peakness’ of 

distribution which can either be too peaked (with short and thick tail) or too flat (with long 

and thin tail) (Tabachnick & Fidell, 2013).  

 

When a distribution is normal, the values of skewness and kurtosis should be closed to 

zero. Positive skewness value will have a cluster of cases to the left at a low value and 

negative skewness will have the score cluster or pile at the right hand with a long tail. 

Kurtosis that has values of below zero will indicate a relative flat distribution known as 

‘platykurtic’ and the kurtosis values above zero indicate a peak distribution or ‘leptokurtic’.   

 

The skewness and kurtosis values for the variables are shown in Table 4.16 below. All 

values of skewness were found within the acceptable range of + 1, while for the Kurtosis, 

almost all fell well within the range of + 1 with one within the range of +1 and + 2  which 

was also in the acceptable range (Garson, 2012; Meyers, Gamst, & Guarino, 2006). The 

evidence provided that no variable was considered as substantially or extremely skewed or 

kurtortic, thus confirming the data were normally distributed. 
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Table 4.16 

 

Skewness and Kurtosis for variables of study  

                         

   Skewness Skewness 

Std. Error 

Kurtosis Kurtosis  

Std.Error 

 

Extraversion 

   

.353 

 

.138 

 

.286 

 

.276 

Agreeableness   -.245 .138 -.027 .276 

Conscientiousness   -.006 .138 -.166 .276 

Neuroticism   -.323 .138 .515 .276 

Openness   .102 .138 .262 .276 

Self-Efficacy   -.073 .138 .817 .276 

Safety Culture   -.604 .138 1.532 .276 

 

 

 

4.9 Testing for Multicollinearity  

 

Multicollinearity refers to a high correlation between the independent or predictor 

variables, and it affects both the explanation and estimation processes (Tabachnick & 

Fidell, 2013). According to Hair et al (2010), the degree of correlation among independent 

variables explains multicollinearity concept in the data analysis. Any correlation 

coefficient that is closer to positive one (+1) or negative one (-1) provides a strong evidence 

of multicollinearity. To test the existence of multicollinearity among the independent 

variables, the correlation matrix was examined. Collinearity matrix was used in this study 

because it is the most common technique for detecting collinearity (Peng & Lai, 2012). 

Table 4.17 shows the correlation between the variables. The results of the multicollinearity 

test indicated that there was no correlation between any two variables that was greater than 

.70, suggesting that the correlations between the variables were not high (Hair et al., 2010). 

This means that there was no problem of multicollinearity between the variables. 
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Table 4.17 

 

Multicollinearity Test Results 

 

 DB Extra Agg Cons Neuro Open SE SC 

 

DB 

 

  1 

       

Extra -.239**   1       

Agg -.485** .449**   1      

Cons -.422** .418** .594**   1     

Neuro .323** -.240** -.418** -

.515** 

  1    

Open -.156** -.493** .473** .423** -.293**   1   

SE -.208** .530** .545** .465** -.313** .643**   1  

SC -.237** .358** .513** .412** -.161** .493** .689** 1 

 

**Correlation is significant at 0.01 level (1 tailed) 

Note: DB-Driving Behavior, Extra-Extraversion, Agg-Aggreableness, Cons-Conscientiousness, 

Neuro-Neuroticism, Open-Openness, SE-Self Efficacy, SC-Safety Culture 

 

 

Another method of detecting multicollinearity is through examining the tolerance values 

and variance inflation factor (VIF). Tolerance represents the proportion of variability in an 

independent variable not explained by other independent variables whereas VIF indicates 

whether the proportion of variability in an independent variable has been exaggerated due 

to multicollinearity.  It has been suggested that a tolerance level of 0.20 and below or a VIF 

value of 5 and above indicates the presence of multicollinearity among variables. If the 

tolerance value is 0.20 or VIF value is 5, it means that 80 percent of variable variance is 

explained by other independent variables in the model (Peng Lai, 2012; Hair et al, 2011; 

Hair et al., 2014).  The results presented in Table 4.18 show the independent variables are 

higher than 0.20 and VIFs are below 5. This clearly indicates the absence of 

multicollinearity among the variables. 
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Table 4.18 

Collinearity Statistics of Variables 

 

Variable Tolerance VIF 

 

Extraversion 

. 

687 

 

1.456 

Agreeableness .485 2.063 

Conscientiousness .595 1.680 

Neuroticism .629 1.590 

Openness .728 1.374 

Self-Efficacy .474 2.109 

Safety Culture .522 1.917 

 

Dependent variable: Driving Behavior 

 

 

4.10 Assessment of PLS SEM Path Model 

 

According to Henseler and Sarstedt (2013) the Goodness of Fit is not suitable for model 

validation because it cannot separate valid models from invalid ones (Hair et al, 2014). Against 

this background this study employed a two-step process to calculate and report the results of 

PLS SEM path as suggested by Henseler, Ringle and Sinkovics (2009). These two step 

processes are the assessment of measurement model and the assessment of a structural model. 

The first step is the assessment of measurement model which involves determining individual 

item reliability, internal consistency reliability, convergent reliability, and discriminant 

reliability. Measurement model is concerned with estimates of the goodness of measures. The 

structural model involves assessment of the significant path coefficients, evaluation of the 

level of R-squared values, determination of the effect size, ascertainment of the predictive 

relevance, and examination of the mediation and moderation effects. 
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4.10.1 Assessment of Measurement Model 

For assessing measurement model, an individual item reliability, internal consistency, 

convergent validity and discriminant validity were determined. The full measurement model 

is presented in Figure 4.1. 

 

 Figure 4.1: Full Measurement Model  
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i. Individual Item Reliability 

 

In order to ascertain the individual item reliability, the PLS algorithm was performed. The 

individual item reliability was determined by using the outer loadings of each of the 

measures (items) of each construct (Hair et al, 2014; Hair et al., 2012; Duarte & Raposo, 

2010).  Based on Hair et al (2014)’s rule of thumb, an item with 0.70 outer loading is 

reliable and acceptable. However, they also suggested in retaining items between 0.40 and 

0.70, and deletion is only done if its removal results in an increase in the Average Variance 

Extracted (AVE) and composite reliability (CR). The measurement model results in this 

study revealed that out of 89 items, 24 were deleted due to the lower loadings than the 

suggested threshold. The remaining 65 items were retained for further analysis. The 

measurement results on the items loadings is shown in Table 4.19 

 

ii. Internal Consistency Reliability 

 

Internal consistency reliability is the extent to which all the items of a given scale measure 

the same concept (Bijttebier et al., 2000; Sun et al., 2007). Traditionally, the criterion for 

measuring internal consistency is the Cronbach alpha coefficient which provides an 

estimate of the reliability based on the inter-correlations among measures (Cronbach & 

Shavelson, 2004). How this method has been criticized for being sensitive to the number 

of items in a construct and underestimate the true consistency reliability, and therefore 

composite reliability (CR) has been suggested as an alternative criterion for reliability 

measurement (Hair et al., 2014; Peterson & Kim, 2013). Composite reliability is more 

appropriate for PLS SEM as it takes into consideration that all the indicators have different 

loadings and can be interpreted the same way as Cronbach’s alpha. Cronbach’s alpha 

provides biased estimate because it assumes all items are equally reliable without 
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considering the actual contribution of each individual item loadings. The rule of thumb for 

interpreting composite reliability coefficient value for a particular construct is 0.70 and 

above (Hair et al., 2014).  Table 4.19 shows that composite reliability (CR) coefficient for 

each of the construct ranged from 0.821 to 0.945. This indicates the adequate internal 

consistency reliability of the measures. 

 

Table 4.19 

Measurement Results on Items Loadings, AVE and Composite Reliability 

Construct Item Loading Average Variance 

Extracted (AVE) 

Composite 

Reliability (CR) 

 DB2 0.669   

 DB3 0.706   

 DB4 0.654   

 DB5 0.744   

 DB7 0.759   

 DB8 0.753   

 DB10 0.768   

 DB11 0.712   

Driving Behavior DB12 0.724 0.504 0.945 

 DB13 0.718   

 DB14 0.623   

 DB15 0.687   

 DB16 0.724   

 DB17 0.712   

 DB18 0.660   

 DB19 0.690   

 DB21 0.747   

 AGRE1 0.606   

 AGRE2 0.621   

Agreeableness AGRE3 0.712 0.5 0.856 

 AGRE4 0.779   

 AGRE6 0.785   

 AGRE9 0.719   

 CON1 0.798   

 CON3 0.705   

Conscientiousness CON4 0.516 0.546 0.876 

 CON6 0.780   

 CON7 0.800   

 CON8 0.793   

 EXT1 0.640   

 EXT2 0.567   

Extraversion EXT3 0.823 0.515 0.862 
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 EXT4 0.827   

 EXT5 0.709   

 EXT7 0.702   

 NEU1 0.715   

Neuroticism NEU2 0.810 0.535 0.821 

 NEU4 0.651   

 NEU7 0.741   

 OPE1 0.734   

 OPE2 0.745   

 OPE3 0.825   

Openness OPE4 0.850 0.587 0.908 

 OPE5 0.744   

 OPE6 0.728   

 OPE8 0.727   

 SC1 0.711   

 SC2 0.729   

 SC4 0.822   

 SC5 0.736   

Safety Culture SC6 0.730 0.614 0.934 

 SC7 0.878   

 SC8 0.864   

 SC9 0.812   

 SC10 0.752   

 SE1 0.728   

 SE2 0.674   

 SE3 0.557   

 SE4 0.732   

Self-Efficacy SE5 0.768 0.567 0.928 

 SE6 0.782   

 SE7 0.816   

 SE8 0.794   

 SE9 0.820   

 

 

SE10 0.818   

 

 

iii. Convergent Validity 

 

Convergent validity is the extent to which a particular construct truly measures what it is 

intended to measure and correlates with other measures of the same constructs (Hair et al., 

2014).  A construct is assumed to have convergent validity when its items or indicators are 
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converged or share a high proportion of variance. The recommended method for 

establishing the convergent validity is the Average Variance extracted (AVE). This is the 

grand average of the squared loadings of the indicators of a particular construct (Hair et al., 

2014; Fornell & Larcker, 1981). The AVE value of 0.50 and above indicates that the 

construct has a convergent validity. Table 4.19 also shows that all constructs have obtained 

at least 0.50 of AVE which indicates that this study demonstrates adequate convergent 

validity (Chin, 1998; Hair et al., 2006). 

  

iv. Discriminant Validity 

 

Discriminant validity is defined as the extent to which a specific latent construct is different 

from other latent constructs (Duarte & Raposo, 2010). When a latent construct is unique 

and captures phenomena not represented by other latent constructs, it implies that 

discriminant validity is established (Barroso, Carrion & Rolden, 2010; Hair et al., 2014). 

According to Hair et al., (2014) there are two methods for assessing discriminant validity.  

The first method is termed as Fornell-Larcker (1981) criterion. Under this criterion, a 

construct has discriminant validity when the square root of its AVE is higher than its 

correlation with other constructs in the same model.  This indicates that the particular 

construct shares more variance with its associated indicators than with other constructs in 

the model, and thus is distinct from other constructs (Hair et al., 2014).  This study 

employed the Fornell-Larcker criterion, and the results are shown in Table 4.20.    
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Table 4.20 

Measurement Model: Discriminant Validity (Fornell-Larcker) 

 

Construct 1 2 3 4 5 6 7 8 

Driving Behavior 0.71        

Agreeableness -0.466 0.707       

Conscientiousness -0.332 0.643 0.739      

Extraversion 0.425 0.535 -0.159 0.717     

Neuroticism -0.561 -0.531 0.319 -0.349 0.731    

Openness 0.53 0.612 -0.165 0.59 -0.486 0.766   

Safety Culture 0.587 0.586 -0.311 0.404 -0.43 0.543 0.784  

Self-Efficacy 0.611 0.624 -0.242 0.579 -0.541 0.685 0.675 0.753 

 

 

 

The second method of assessing discriminant validity is by examining the cross loadings 

of their respective indicators. For having discriminant validity using this method, all the 

indicator loadings should be greater than their corresponding loadings (cross-loadings) on 

other constructs (Chin, 1998). If an indicator loading has a higher value than all other 

indicators in the construct, it is considered a strong representation of the latent variable it 

describes. The assessment of discriminant validity based on the cross-loadings criterion is 

shown in Table 4.21. All the indicator loadings were found to be sufficiently higher than 

the cross-loadings, indicating that adequate discriminant validity was achieved in this 

study. 
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Table 4.21 

Measurement Model: Discriminant Validity (Cross-loadings) 

 

Item DB AGRE CON EXT NEU OPE SC SE 

DB2 0.670 -0.360 -0.243 -0.201 0.186 -0.111 -0.233 -0.192 

DB3 0.706 -0.403 -0.294 -0.152 0.284 -0.184 -0.289 -0.264 

DB4 0.654 -0.298 -0.264 -0.072 0.273 -0.070 -0.207 -0.157 

DB5 0.744 -0.376 -0.275 -0.145 0.264 -0.127 -0.301 -0.174 

DB7 0.759 -0.458 -0.281 -0.092 0.250 -0.109 -0.273 -0.212 

DB8 0.753 -0.487 -0.317 -0.132 0.265 -0.146 -0.323 -0.225 

DB10 0.768 -0.439 -0.310 -0.147 0.202 -0.143 -0.285 -0.237 

DB11 0.712 -0.243 -0.218 -0.139 0.223 -0.095 -0.174 -0.151 

DB12 0.723 -0.212 -0.112 -0.067 0.172 -0.055 -0.095 -0.090 

DB13 0.717 -0.261 -0.177 -0.014 0.176 -0.106 -0.100 -0.081 

DB14 0.623 -0.199 -0.132 -0.118 0.153 -0.061 -0.122 -0.135 

DB15 0.687 -0.238 -0.172 -0.118 0.176 -0.087 -0.134 -0.088 

DB16 0.724 -0.243 -0.212 -0.079 0.203 -0.124 -0.167 -0.136 

DB17 0.712 -0.228 -0.201 -0.070 0.229 -0.101 -0.182 -0.119 

DB18 0.660 -0.208 -0.146 -0.091 0.251 -0.089 -0.143 -0.107 

DB19 0.690 -0.274 -0.214 -0.126 0.236 -0.175 -0.197 -0.186 

DB21 0.747 -0.320 -0.205 -0.093 0.231 -0.139 -0.218 -0.178 

AGRE1 -0.506 0.606 0.331 0.125 -0.406 0.189 0.267 0.246 

AGRE2 -0.521 0.621 0.376 0.111 -0.351 0.175 0.320 0.253 

AGRE3 -0.188 0.712 0.493 0.432 -0.363 0.446 0.439 0.540 

AGRE4 -0.287 0.779 0.466 0.378 -0.406 0.466 0.455 0.504 

AGRE6 -0.258 0.785 0.516 0.365 -0.441 0.473 0.514 0.514 

AGRE9 -0.248 0.719 0.528 0.364 -0.411 0.465 0.466 0.503 

CON1 -0.207 0.439 0.798 0.452 -0.352 0.464 0.389 0.476 

CON3 -0.198 0.489 0.705 0.269 -0.315 0.389 0.490 0.448 

CON4 -0.366 0.327 0.516 0.217 -0.414 0.233 0.301 0.283 

CON6 -0.283 0.584 0.780 0.437 -0.391 0.472 0.451 0.483 

CON7 -0.207 0.511 0.800 0.508 -0.478 0.579 0.480 0.535 

CON8 -0.238 0.471 0.793 0.437 -0.403 0.523 0.460 0.507 

EXT1 -0.043 0.162 0.211 0.640 -0.102 0.227 0.167 0.309 

EXT2 -0.227 0.214 0.207 0.567 -0.197 0.279 0.167 0.320 

EXT3 -0.159 0.391 0.515 0.823 -0.329 0.518 0.370 0.505 

EXT4 -0.136 0.414 0.520 0.827 -0.337 0.529 0.386 0.519 

EXT5 -0.072 0.320 0.451 0.709 -0.241 0.423 0.342 0.412 

EXT7 -0.020 0.247 0.274 0.702 -0.227 0.335 0.231 0.363 

NEU1 0.344 -0.400 -0.342 -0.168 0.715 -0.208 -0.266 -0.307 

NEU2 0.177 -0.508 -0.516 -0.376 0.810 -0.551 -0.439 -0.551 

NEU4 0.279 -0.245 -0.203 -0.149 0.651 -0.172 -0.071 -0.219 

NEU7 0.176 -0.439 -0.427 -0.278 0.741 -0.403 -0.394 -0.434 

OPE1 -0.081 0.446 0.510 0.450 -0.451 0.734 0.405 0.517 

OPE2 -0.171 0.504 0.473 0.431 -0.402 0.745 0.473 0.518 
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OPE3 -0.169 0.391 0.535 0.439 -0.398 0.825 0.472 0.578 

OPE4 -0.164 0.438 0.509 0.491 -0.371 0.850 0.461 0.582 

OPE5 -0.038 0.250 0.331 0.375 -0.337 0.744 0.288 0.443 

OPE6 -0.128 0.357 0.435 0.429 -0.300 0.728 0.363 0.450 

OPE8 -0.111 0.425 0.459 0.383 -0.339 0.727 0.424 0.554 

SC1 -0.257 0.486 0.529 0.456 -0.388 0.446 0.711 0.616 

SC2 -0.202 0.341 0.394 0.260 -0.310 0.416 0.729 0.469 

SC4 -0.251 0.466 0.443 0.327 -0.338 0.417 0.822 0.553 

SC5 -0.178 0.390 0.418 0.299 -0.362 0.406 0.736 0.486 

SC6 -0.184 0.393 0.383 0.309 -0.326 0.452 0.730 0.563 

SC7 -0.277 0.492 0.536 0.342 -0.357 0.496 0.878 0.576 

SC8 -0.300 0.562 0.557 0.326 -0.385 0.472 0.864 0.555 

SC9 -0.258 0.482 0.445 0.281 -0.305 0.374 0.812 0.485 

SC10 -0.244 0.469 0.379 0.238 -0.265 0.359 0.752 0.464 

SE1 -0.229 0.487 0.519 0.394 -0.383 0.577 0.578 0.728 

SE2 -0.022 0.282 0.289 0.304 -0.222 0.381 0.399 0.557 

SE3 -0.127 0.381 0.515 0.482 -0.376 0.579 0.505 0.732 

SE4 -0.146 0.413 0.460 0.431 -0.435 0.542 0.534 0.768 

SE5 -0.135 0.430 0.471 0.493 -0.444 0.518 0.483 0.782 

SE6 -0.241 0.569 0.534 0.463 -0.423 0.536 0.582 0.816 

SE7 -0.173 0.483 0.468 0.395 -0.484 0.499 0.480 0.794 

SE8 -0.260 0.566 0.533 0.473 -0.460 0.537 0.538 0.820 

SE9 -0.278 0.554 0.489 0.499 -0.461 0.546 0.513 0.818 

SE10 -0.117 0.344 0.354 0.396 -0.318 0.404 0.479 0.674 
 

DB=Driving Behavior, AGRE=Agreeableness, CON=Conscientiousness, EXT=Extraversion, 

NEU=Neuroticism, OPE=Openness, SC=Safety Culture, SE=Self-Efficacy 

 

 

 

4.10.2 Assessment of Structural Model 

 

The structural model also known as the inner model depicts the relationships among the 

latent constructs (Hair et al., 2014). The structural model in this study was evaluated based 

on five main criteria; algebraic sign, significance of the structural path coefficient, f2 

values, R2 values, and assessment of PLS estimates at the construct level (Q2 values) (Chin, 

2010; Suarez, Calvo-Mora & Roldan, 2016).  The algorithm for PLS estimates the path 

coefficients and other model parameters in a way that it maximizes the explained variances 

of the dependent constructs (Hair et al., 2014). The relationships close to +1 are considered 
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strong positive relationships and the relationships close to – 1 are considered strongly 

negative. Coefficients of 0 are considered to have no relationship. Following Hair et al. 

(2014), Hair et al (2012) and Henseler et al. (2009) bootstrapping procedure using 1000 

bootstrap samples was employed to assess the significance of the path coefficients of both 

direct and indirect relationships. The paths between the latent variables in the structural 

model are shown in standardized coefficients. Since the objectives of this study were to 

empirically examine the direct relationships between independent variables (IVs) and the 

dependent variable (DV) as well as the mediating and moderating effects on those 

relationships, structural models were analyzed simultaneously.  

 

The structural models (PLS algorithm and PLS bootstrapping) which analyzed the direct 

and indirect relationships are shown in Figure 4.2 and Figure 4.3. The model shows the 

endogenous variables as driving behavior and self-efficacy, and other variables were 

exogenous. Endogenous variables have arrows pointing into them while exogenous have 

no other variables affect them (they have no incoming arrows). The goal of the PLS 

algorithm would be to maximize the R2 of the endogenous latent variable thus enabling a 

credible prediction (Hair et al., 2014). 
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Figure 4.2 

Structural Model: Algorithm 

 

Figure 4.3 

Structural Model: Bootstrapping 
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The results of the structural model based on the direct relationship are presented in Table 

4.22 below. The results were analyzed using Beta coefficients of the path relationship, the 

standard error (SE) and t-value (T statistics).  

 

Table 4.22 

Structural Model Direct Assessment 

Hypothesis Relationship Beta β Std. Error T value P value Result 

 

H1a 

 

EXT→DB 

 

-0.0544 

 

0.0586 

 

0.9281 

 

0.1770 

 

Not Sig. 

H1b AGRE→DB -0.4933 0.0616 8.0055 0.0000*** Sig. 

H1c CON→DB -0.0845 0.0605 1.3980 0.0815* Sig. 

H1d NEU→DB  0.0966 0.0575 1.6801 0.0469** Sig. 

H1e OPE→DB  0.1645 0.0575 3.0335 0.0013*** Sig. 

H2 SE→DB  0.1224 0.0788 1.5531 0.0607* Sig. 

H3 SC→DB -0.1207 0.0658 1.8335 0.0338** Sig. 

 

***P<0.01, **p<0.05, *p<0.10 

 
Note: DB=Driving Behavior, EXT=Extraversion, AGRE=Agreeableness, NEU=Neuroticism, 

CON=Conscientiousness, OPE=Openness to Experience, SC=Safety Culture, SE=Self-Efficacy 

 

 

Table 4.22 shows that the path coefficient algebraic signs are all significant except for the path 

coefficient between Extraversion and Driving Behavior. The Table also reveals that 

Hypothesis 1(a) was not supported and that the path coefficient from Extraversion to driving 

behavior turned out to be statistically insignificant (β = 0.0544, p= 0.1770). However, 

Hypotheses 1(b), 1(c), 1(d), and I(e) were all supported.  The path coefficients (β) from 

Agreeableness and Conscientiousness to the construct of driving behavior were -0.4933 and -

0.0845, respectively, and they were statistically significant (p<0.01 & p<0.10, respectively). 

Similarly, the path coefficients (β) from Neuroticism and Openness to experience to driving 

behavior were 0.0966 and 0.1645 and were significant at p<0.05 and p<0.01, respectively. 

Hypothesis 2 and Hypothesis 3 were also supported as presented in Table 4.22. The Table 
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shows Self-Efficacy and Safety Culture were positively and significantly associated with 

driving behavior as hypothesized. The path coefficients from Self-Efficacy to driving behavior 

and from safety culture to driving behavior were 0.1224 (p<0.10) and -0.1207 (p<0.05) 

respectively in the PLS model. 

 

The effect size (f2) of path coefficient in the model can also be used to assess the model fit. 

Effect size measures the strength of the relationship between two variables (Sullivan & Feinn, 

2012). In the PLS path modeling, effect size describes indices that measure the magnitude or 

extent of the effect of an exogenous latent variable on endogenous latent variable. Reporting 

the effect size in this study is important because it enables the researcher to better judge the 

practical significance of key findings (Fritz, Morris & Richler, 2012; Kotrlik et al., 2011). In 

addition, it increases the accuracy of path coefficient estimates thereby reducing the 

probability of committing a type II error (Schwab, 2015). According to Cohen (1988), f2 values 

of 0.02, 0.15 and 0.35 should be operationalized and interpreted as small, medium and large 

effect sizes, respectively. Table 4.23 shows the effect sizes of the path coefficient in the PLS 

model. Following Cohen’s (1988) guideline, the effect sizes of all exogenous latent variables 

can be considered small or none. 

Table 4.23 

Effect Sizes in the main effect of PLS Path Model 

Exogenous Latent Variable Effect Size (f2) 

Extraversion 0.000 (None) 

Agreeableness 0.109 (Small) 

Conscientiousness 0.006 (None) 

Neuroticism 0.011 (None) 

Openness to Experience 0.016 (None) 

Self-Efficacy 0.067 (Small) 

Safety Culture 0.005 (None) 
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Another criterion that can be used in assessing the structural model relationship in a PLS 

model is the coefficient of determination (R2) of each endogenous latent variable (Hair et 

al., 2012; Henseler et al., 2009). The R-square (R2) represents the percentage of explained 

variance associated with latent variables. R2 also measures the predictive accuracy of a 

model which is calculated as the squared correlation between the construct’s actual and 

predicted value (Hair et al., 2014). The R2 needs to be high enough for the model to have 

a certain level of explanatory power (Chin, 1998). However, according to Hair et al., (2010) 

the acceptable level of R2 value is subject to the context where a particular research is being 

conducted while Falk and Miller (1992) suggested the R2 value of 0.10 as acceptable.  

Meanwhile in the PLS path modeling, Chin (1998) proposed the value of 0.67 as 

substantial, 0.33 as moderate, and 0.19 as weak. Table 4.24 presents the R squared values 

of two endogenous found in the model. The model explains 60.5 percent of the total 

variance in Self-efficacy and 23.3 percent of the total variance in driving behavior. 

Following the criteria recommended by Falk and Miller (1992) and Chin (1988) they 

provide evidence that the constructs in the model explain a substantial amount of variance 

of the endogenous latent variables. 

 

Table 4.24 

Latent Variable Coefficient R2 

Endogenous Variable R-Squared (R2) 

Driving Behavior 

Self- Efficacy 

0.233 

0.605 
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Apart from R2, Q2 coefficients can also be used to show the model’s predictive relevance 

(Urbach & Ahlemann, 2010). Q2 indicates how well the observed values are constructed as 

the model as well as its parameter estimates (Chin, 1998). Q2 coefficient larger than zero 

suggests an acceptable predictive validity, and the higher the Q2 value the greater the 

predictive relevance (Duarte & Roposo, 2010; Kock, 2012). To examine the predictive 

relevance (Q2) of the exogenous latent variables on the reflective endogenous latent 

variable this study employed a cross-validated redundancy criterion, and the blindfolding 

procedure was used to obtain the Q2 value. The analysis result in Table 4.25 shows that the 

Q coefficient for the endogenous latent variables significantly greater than zero (>0) 

indicating that the model has predictive relevance. 

 

Table 4.25 

Predictive Relevance for direct Relationship (Q2) 

Endogenous Latent Variable Q2 

Driving Behavior 

Self-Efficacy 

0.079 

0.339 

 

4.10.3 Testing the Mediating Effect 

 

Mediating analysis determines the degree to which indirect effect through the mediating 

variable modifies the hypothesized direct path. In this study Self-Efficacy was 

hypothesized to mediate the relationship between Big 5 Personality and Driving 

Behavior. Sekaran and Bougie (2013) defined a mediating variable as “one surfaces 

between the tie the independent variables start operating to influence the dependent 

variable and the time their impact is felt on it (p. 75)”.  The relationships can be 
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determined using the general recommendations given by Baron and Kenny (1986), and 

Preacher and Hayes (2008) as well as the specific suggestions for the PLS SEM 

mediation analysis. According to Baron and Kenny (1986) “A variable functions as a 

mediator when it meets the following conditions; (i) variations in levels of the 

independent variable significantly account for variations in the presumed medication 

(Path a), (ii) variations in the mediator significantly account for variations in the 

dependent variable (Path b), and (iii) when Path a and Path b are controlled, a previously 

significant relationship between the independent and dependent variables is no longer 

significant, with the strongest demonstration of mediation occurring when Path c is zero 

(p. 1176)”.  Mediation is viewed as either full or partial. Full mediation is where after 

including the mediating variable in the equation, the direct relationship between 

independent variable and the dependent variable becomes negative, while partial 

mediation arises where after the inclusion of a mediator variable in the equation, the 

direct relationship between independent variable and the dependent variable is still 

positive but with a reduced beta (β) value (Baron & Kenny, 1986). 

 

However Preacher and Hayes (2008) suggested a newer approach called ‘bootstrapping 

method’ where the bootstrapping generates an empirical representation of the 

distribution of the sample of the indirect effect. Its main advantage is that it does not 

require any assumptions about the sampling distributions of the indirect effect. This 

bootstrapping technique has been recognized as a more rigorous and powerful method 

for testing the mediating effect (Hayes, 2009; Zhao, Lynch & Chen, 2010; Hair et al., 

2013). It was also advocated by Hair et al. (2013) who mentioned that “when testing 
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mediating effects, researchers should rather follow Preacher and Hayes (2004, 2008) 

and bootstrap the sampling distribution of the indirect effect which works for simple and 

multiple mediator models (p.223)”.  Thus this method was employed in this study. 

 

The mediating analysis began with estimating the path model of a direct link between 

the independent variable and the dependent variable without the mediator variable. At 

this stage, the path models included the path coefficients and t values using PLS 

algorithm and bootstrapping procedure (Hair et al., 2013).  The path model was then 

assessed with the mediator variable. The focus was on whether the mediator and 

independent variables relationship, and the mediator and dependent variables 

relationship were significant. Although this is essential, it is not adequate to conclude 

the mediation effect.  Finally, the multiplication of the two significant path coefficients 

was divided by the standard deviation of the product to observe the significance of the 

indirect effect. Table 4.26 shows the result. 

 

Table 4.26 

Bootstrapping Results for Indirect Effect 

Path A Beta  

(β) 

Path B Beta  

(β) 

Indirect 

Effect 

(A*B) 

SE T value 

Big5→SE 0.778 SE→DB 0.1224 0.0952 0.0614 1.5506 

 
Note: Big 5= Big 5 Personality, SE=Self Efficacy, DB=Driving Behavior 

 

The significance of this indirect effect is determined by the variance accounted for statistics 

(VAF) which calculates the influence of indirect effects on a dependent variable or how 

much of the dependent variable is explained by the indirect effects through the mediator 



177 
 

(Helm, Eggert & Garnefeld, 2010).  A VAF that is above 80 percent is considered a full 

mediation, a VAF between 20 percent and 80 percent is partial mediation, and a VAF that 

is less than 20 percent is considered no mediation (Hair et al., 2014). 

 

Table 4.27 

Test of Significance for Mediating Effect 

 Relationship Beta (β) SE T value P value Result 

H4 SE*Big 5→DB 0.0952 0.0614 1.5506 0.0610* Sig. 

 

*p<0.10 

 
Note: H4=Hypothesis 4, SE=Self efficacy, Big 5=Big 5 Personality, DB=Driving Behavior 

 

Table 4.27 shows that the mediating effect of Self-Efficacy on the relationship between 

Big 5 Personality and Driving Behavior was significant, thus supports H4 where self-

efficacy was hypothesized to mediate the relationship between Big 5 personality and 

driving behavior. To test the degree of the mediating effect, the VAF value was calculated 

using the formula shown below: 

                                   VAF = a*b / a*b+c 

Where;  

a is the coefficient value between independent variable and mediating variable,  

b represents the value between mediating variable and dependent variable, and 

c is the coefficient value between independent variable and the dependent variable. 

 

In this study, a= 0.778, b= 0.1224, and c= -0.3293, and based on the formula the VAF was 

obtained by 0.0952/-0.3293 (0.9004) = 32.10 percent. With the VAF result of 0.321 it can 
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be concluded that there is partial mediation between Big 5 Personality and Driving 

Behavior by Self-Efficacy since it was found to be between 20 percent and 80 percent. 

 

4.10.4 Testing the Moderating Effect 

 

This study also employed the moderating variable to influence the relationship between 

independent variable and the dependent variable. A moderator variable is one that affects 

the relationship between two variables so that the nature of the impact of the predictor on 

the criterion varies according to the level or value of the moderator.  The existence of this 

variable alters the relationship between the independent and dependent variables. The 

moderating analysis in this study applied the product indicator approach using PLS SEM 

because the moderating variable is considered continuous in nature (Henseler & Chin, 

2010; Henseler & Fassott, 2010). According to Henseler and Fassott (2010), “given that 

the results of the product term approach are usually equal or superior to those of the group 

comparison approach, it is recommended to always use the product term approach (p. 

721)”. To test the moderating effect the product terms between the indicators of latent 

independent constructs and indicators of the latent moderating variable were required to be 

created. In the structural model, these products-terms will then be used as indicators of the 

interaction term. 

 

Table 4.28 shows the estimates after applying the product indicator approach for examining 

the moderating effect of safety culture over the exogenous and endogenous latent variables. 
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The Table suggests that the interaction term representing Big 5 personality and driving 

behavior was significant. 

 

Table 4.28 

Test of Significance for Moderating Effect 

 Relationship Beta (β) SE T Value P Value Result 

H5 SC*Big5→DB 0.1968 0.0937 2.1001 0.0182** Sig. 

**P<0.05 

 

Following the guidelines of Aiken and West (1991), Dawson and Richter (2006), and 

Dawson (2014), the information from the path coefficients was used for plotting the 

moderating effect of safety culture on the relationship between Big 5 personality and 

driving behavior. Figure 4 shows that the relationship between Big 5 personality and 

driving behavior was improved by introducing the moderator variable of safety culture. 

Hypothesis 5 posited that safety culture mediates the relationship between Big 5 personality 

and driving behavior, and the moderating effect was found significant (β= 0.1968, p<0.05), 

and therefore it was supported. Table 4.29 summarizes all the hypotheses tested for this 

study. 

 

Table 4.29  

Summary of Hypotheses Tested 

Hypothesis              Relationship           Result 

 

H1a 

 

There is significant relationship between 

extraversion and adverse driving behavior 

 

 

Not Supported 

H1b There is significant relationship between 

agreeableness and adverse driving behavior 

 

Supported 
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H1c There is significant relationship between 

conscientiousness and adverse driving 

behavior 

 

Supported 

H1d There is significant relationship between 

neuroticism and adverse driving behavior 

 

Supported 

H1e There is significant relationship between 

openness to experience and adverse driving 

behavior 

 

Supported 

H2 There is significant relationship between self-

efficacy and adverse driving behavior 

 

Supported 

H3 There is significant relationship between 

safety culture and adverse driving behavior 

 

Supported 

H4 Self-Efficacy mediates the relationship 

between big 5 personality and adverse driving 

behavior 

 

Supported 

H5 Safety culture moderates the relationship 

between big 5 personality and adverse driving 

behavior 

 

Supported 

 

 

4.11 Chapter Summary 

 

This chapter presented results of the analyses performed in this study. The results of 

preliminary analyses and data cleaning tests were first presented and explained. The chapter 

also discussed the non-response bias and common method bias testing, followed by 

descriptive analysis on the demographic profile of respondents, and the means and standard 

deviations of all variables of study, namely, driving behavior, extraversion, agreeableness, 

conscientiousness, neuroticism, openness to experience, self-efficacy, and safety culture. 

PLS SEM was employed in the data analysis, and the chapter presented a measurement 
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model as well as the structural model. The results revealed that the direct relationships 

between independent variables and the dependent variable were all significant except 

between extraversion and adverse driving behavior, and the indirect relationships, the 

mediating effect of self-efficacy and the moderating effect of safety culture on relationships 

between an independent and independent variables were also found to be significant. Thus 

eight hypotheses of study (H1b, H1c, H1d, H1e, H2, H3, H4, & H5) were supported, while 

only one hypothesis (H1a) was not supported. The discussion on these findings as well as 

the conclusions, recommendations, and implications will be given in Chapter Five.    
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CHAPTER FIVE 

DISCUSSION, IMPLICATIONS AND CONCLUSIONS 

 

5.1 Introduction 

 

This chapter provides discussion on the findings that have been presented in the preceding 

Chapter. The chapter draws detailed discussion on their theoretical perspectives and also 

connects them to the previous studies found in the literature. The organization of the 

chapter will be as follows; Firstly the chapter provides the recapitulation of the key 

findings, to be followed by the review of demographic profiles of the respondents as well 

as the descriptive presentation of mean scores for driving behavior, Big 5 personality, self-

efficacy and safety culture of motorists in Malaysia It will proceed with the examination 

and discussion on the results of each nine hypotheses tested in this study. It later provides 

the theoretical and practical implications of the study. Lastly, the chapter addresses the 

limitations of study as well as provides some suggestions for future research. 

 

5.2 Recapitulation of Study 

 

Generally the right attitude of the motorists when on the road is the key to road safety. 

Despite various efforts by the authorities such as changing the drivers’ behavior through 

education and training as well as enforcement of traffic laws, vehicle related measures 

such having safer vehicles designs including seatbelts and airbag, and physical road 

infrastructure measures which may include traffic calming and traffic signals to reduce 
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road crashes, traffic fatalities and injuries continued to grow. Since human factors were 

found to be the main contributor to most of the road traffic accidents worldwide, it 

warranted this study to investigate the behavioral factors that may have significant 

influence on reducing the road traffic accidents and fatalities in Malaysia. 

 

The study focused on the direct relationships between seven independent variables; 

dimensions of Big 5 personality (extraversion, agreeableness, conscientiousness, 

neuroticism, and openness to experience), self-efficacy, safety culture, and adverse driving 

behavior (dependent variable) among motorists in Malaysia. This study also aimed to 

determine the mediating effect of self-efficacy on the relationship between Big 5 

personality and adverse driving behavior well as the moderating role of safety culture in 

the relationships. Two related theories were used to underpin this study; General 

Aggression Model (GAM) and Social Cognitive Theory (SCT). Overall, the study has 

succeeded in advancing the current understanding of factors affecting directly and 

indirectly the driving behavior among the motorists in Malaysia. Thus the study attempted 

to answer the following research questions: 

 

1. Is there significant relationship between extraversion and adverse driving behavior among 

motorists in Malaysia? 

2. Is there significant relationship between agreeableness and adverse driving behavior among 

motorists in Malaysia?   

3. Is there significant relationship between conscientiousness and adverse driving behavior 

among motorists in Malaysia?   
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4. Is there significant relationship between neuroticism and adverse driving behavior among 

motorists in Malaysia?   

5. Is there significant relationship between openness to experience and adverse driving 

behavior among motorists in Malaysia?   

6. Is there significant relationship between self-efficacy and adverse driving behavior among 

motorists in Malaysia? 

7. Is there significant relationship between safety culture and adverse driving behavior among 

motorists in Malaysia? 

8. Does self-efficacy mediate the relationship between Big 5 personality and adverse driving 

behavior? 

9. Does safety culture moderate the relationship between Big 5 personality and adverse 

driving behavior? 

 

Data in this study were collected through intercept technique using self-reported 

questionnaires. This intercept technique utilized a roadside handout method by 

conveniently stopping or selecting respondents in a certain strategic survey sites. Five rest 

and recreation (R&R) areas within the Klang Valley were identified as strategic survey 

sites; R&R Dengkil, R&R Rawang, R&R Sungai Buluh, R&R Bernam, and R&R Awan 

Besar. These survey locations were selected on relatively higher volume of vehicles that 

were deemed feasible for the vehicle intercept method. Self-reported questionnaire was 

used in this study because it is more effective and influences the level of satisfactory 

responses from the respondents, and that completed questionnaires can be collected in a 

short period of time.  The respondents were adult users of public and private maintained 
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roads or highways, who possessed valid motorcar driving license, and driving through the 

highways during the period of study. Only motorcar drivers were targeted in the survey. 

 

Driving Behavior was measured using the Manchester Driver Behaviour Questionnaire 

(DBQ). The taxonomy of DBQ consists of violations, errors and lapses. Violations are the 

‘deliberate deviations from those practices believed necessary to maintain the safe 

operation of a potentially hazardous system’, while errors refer to ‘failure of planned 

actions to achieve their intended consequences that can involve the unwitting deviation of 

action from intention (slips and lapses) or departure from planned actions from some 

satisfactory path toward a desired goal (mistakes) (Reason et al, 1990). Lapses are 

attention and memory failures which can cause embarrassment but are unlikely to have an 

impact of driving safety. Big Five Personality was measured based on five dimensions; 

extraversion, neuroticism, conscientiousness, agreeableness, and openness to experience, 

while self-efficacy as mediator and safety culture as a moderating variable were 

investigated as unidimensional variables. 

 

A total of 1920 questionnaires were conveniently distributed to the selected respondents 

and 348 responses were returned. After the cleaning process, only 311 responses were 

accepted for the final analysis. The data were keyed into the SPSS, and descriptive analyses 

were conducted.  PLS SEM was employed in the data analyses, and these results in the 

measurement model and the structural model. Five hypotheses which posited the 

dimensions of Big 5 personality (H1a, H1b, H1c, H1d, & H1e) were tested against the 

adverse driving behavior and four of them (H1b, H1c, H1d, & H1e) were found to be 
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significant and supported. However, Hypothesis H1a was not supported because no 

significant relationship was found between them. Similarly H2 which predicted the 

significant relationship between self-efficacy and adverse driving behavior, and H3 which 

predicted the significant relationship between safety culture and adverse driving behavior 

were also supported. In addition, H4 and H5 which examined the mediating effect of self-

efficacy on the relationship between Big 5 personality and adverse driving behavior, and 

moderating effect of safety culture on Big 5 personality and adverse driving behavior, 

respectively were also supported. 

 

5.3 Characteristics of Respondents 

 

The sampled population was reported to be females with 183 (58.8%) respondents while 

128 (41.2%) were males. Most studies have reported that men were found to be more 

aggressive on the roads than females, were more likely to have road accidents than women, 

and the accidents involving men were more severe. Men were more likely to have a traffic 

accident caused by violations, and that level of confidence is generally lower in women. 

However this study only found significant difference between males and females with 

respect to ‘errors’ category to their driving behavior, while no significant difference was 

found for ‘violations’ and ‘lapses’ categories. This finding only partially supported those 

studies which mainly found women drivers behaved significantly different from male 

drivers on their driving behavior. With regards to ethnicity a significantly large number of 

participants who responded to the survey came from the Malay group with 260 responses 

or 86.5 percent. While some studies were conducted and found significant differences 
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between various ethnic groups in their driving behavior, the test of significant difference 

was not conducted in this study. The reason being Malays were found to be over-

represented in the sampled population. Chinese and Indians contributed only 15 (4.8%) and 

12 (3.9%) respectively to the survey, and others contributed 15 responses or 4.8 percent. 

Therefore the ethnicity distribution for the sample is not consistent with the national data 

where Malays comprised 60 percent of the population followed by 23 percent Chinese and 

7 percent Indians.  

 

The distribution of age in the survey saw those between 31 to 40 years with 116 (37.3%) 

responses, followed by those in the age group of 20 to 30 years old (82 or 26.4%) and 52 

(16.7%) responses from those in the age group between 41 to 50 years. Only 32 (10.3%) 

respondents came for the above 50 years category while another 29 (9.3%) respondents 

were below the age of 20 years. Many researchers have come to a conclusion that young 

drivers are often more aggressive and risk-oriented than older ones. Research has also 

suggested that individual’s behavior on the roads may be susceptible to change over the 

course of their life, and that increasing age being associated with lower aggressive driving 

behavior. Younger drivers were found to contribute to a variety of traffic accidents because 

they tended to overestimate their driving ability as well as underestimate personal risk. 

Younger drivers also suffered a lack of driving skills, and due to immaturity they are lacked 

of driving inexperience. Older drivers are typically considered to be more likely involved 

in traffic accidents due to the fact that they are more vulnerable. They tend to suffer from 

certain visual impairedness and this affect their driving ability. Nonetheless, the findings 
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of this study did not find any significant difference in all age groups in their driving 

behavior. 

 

There was generally a greater risk associated with increased levels of education. Higher 

educated drivers were reported to be more likely to speeding, displayed significantly higher 

accident risk but were found to comply more with the safety requirements such as wearing 

seat belts. Moreover, drivers with tertiary education scored higher for violations, errors and 

lapses. However Shinar et al. (2001) found that the number of people who reported that 

they observed the speed limit decreased with increasing education level. In this study more 

than half of the respondents indicated that they had achieved a tertiary level of education 

where 76 (24.4%) of them had a first degree qualification, 84 (27.0%) with Master degree 

and another 21 (6.8%) obtained a PhD. However, no significant differences were found 

between levels of education and driving behavior in this study. Finally on driving 

experience, 96 (30.9%) respondents had between 5 to 10 years of driving experience, 

followed by 73 (23.5%) respondents who had more 20 years of experience, 55 (17.7%) of 

them who had between 11 and 15 years of experience, and another 33 (10.6%) with 16 to 

20 years of experience. 54 (17.4%) respondents also reported that they had less than 5 years 

of experience in driving. Mixed findings were reported on the influence of driving 

experience to aggressive driving behavior. While Lajunen and Parker (2001) found 

experience to negatively related to driving aggression, Krahe’s (2005) study showed that 

aggressive driving behavior increased with experience. However, findings of this study did 

not find any significant different between experience in driving and driving behavior. 
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5.4 Discussion of Hypotheses 

 

This section discusses the findings of the nine hypotheses tested in the study. The first part 

focuses are on the direct effects of the dimensions of Big 5 personality, namely; 

extraversion, agreeableness, conscientiousness, neuroticism, and openness to experience as 

well as self-efficacy and safety culture on adverse driving behavior.  It is followed by 

discussions on the mediating effect of self-efficacy on the relationship between Big 5 

personality and adverse driving behavior and the moderating effect of safety culture on the 

relationship between Big 5 personality and adverse driving behavior.  

 

5.4.1 Direct Effect of Extraversion on Adverse Driving Behavior 

 

The first hypothesis (H1a) examined the direct relationship between extraversion and 

adverse driving behavior. It predicted that driver with high extraversion scores would have 

positive association with adverse driving behavior. Extraverted drivers are people who are 

warmth, gregariousness, assertiveness, activity, and excitement seeking. It is argued that 

extroverts tend to have a lower level of vigilance as well as level of arousal and these 

increase their driving errors and lapses. Therefore, drivers with high extraversion have 

been identified as individuals with risk taking propensity (Castanier et al, 2010; Cyders & 

Smith, 2010; Mishra & Lalumiere, 2011), and are frequently being associated with traffic 

collisions, traffic violations, traffic violations, and other dangerous driving behaviors 

(Fine, 1963; Smith & Kirkham, 1981; Renner & Anderle, 2000; Lajunen, 2001; Clark & 
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Robertson, 2005; Oltedal & Rundmo, 2005; Benfield et al, 2007; Jovanovic et al, 2011; 

Hennessy & Wiesenthal, 2011).  

 

Previous research had reported that drivers who scored high on extraversion were more 

aggressive in their driving behavior. Fine (1963) found that drivers who are extraverted 

had more road violations and traffic accidents than introverted drivers. Similar results 

were demonstrated by Smith and Kirkham (1981) who observed that drivers high on 

extraversion were more likely to have a history of higher traffic accidents. Renner and 

Anderle (2000) confirmed the significant relationship between extraversion and self-

reported number of road traffic collisions while Lajunen (2001) found that extraversion 

and high road traffic fatalities were positively correlated, and road fatalities for countries 

with high extraversion scores were higher than those countries with low or moderate 

extraversion scores. Clarke and Robertson (2005) concluded that extraversion is a good 

and reliable predictor of road collisions.  

 

However, the findings from this study found no evidence to support an association 

between extraversion and adverse driving behavior. Hypothesis 1(a) was not supported 

and that the path coefficient from Extraversion to adverse driving behavior turned out to 

be statistically insignificant (β = 0.0544, p= 0.1770). These findings are in contradiction 

with many past studies such as  Oltedal and Rundmo (2006) who  found a positive 

correlation between facets of extraversion and both risky driving and accidents with 

damages in Norway, Benfield et al. (2007) whose study among psychology students found 

those with high extraversion scores were associated with more self-reported driving, 
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Rahman (2014) who reported extraversion as the highest predictor to dangerous driving 

behavior among the five dimensions of Big Five, Shonesy (2016) who found extraverted 

older adults were more likely to engage in risky driving behavior and Vazquez (2013) who 

found positive correlation between extraversion and aggressive driving behavior. Jebeli, 

Farahani and Sarami (2014) also reported the positive effect of extraversion on high risk 

driving behavior as well as on aggressive driving in the form of frequent traffic violations 

(Harris et al., 2014).  

 

Nonetheless, although this finding was somewhat unexpected, there were also other 

studies which have either failed to support the positive and significant relationship 

between extraversion and driving behavior, or yielded mixed and inconclusive results 

(Sumer, Lajunen, & Ozkan, 2005). For example Lester (1991) who reviewed nine such 

studies concluded that no significant association between extraversion and road collisions 

existed. Similarly, Elander, West and French (1993) found inconclusive relationship 

between extraverted drivers and collision risk. Jovanovic et al., (2011) who conducted a 

study among Serbian drivers, found only a small and non-significant correlation between 

extraversion and aggressive driving behavior. Thus the findings of this study are in 

accordance with some studies conducted previously.  

 

Other studies that support with the findings from this study include a study by Anitei et 

al. (2004) who did not find extraversion to be the predictor of aggressive driving behavior 

among the Romanian youngsters (Anitei et al., 2004). Similarly Guo, Wei, Liao and Chu 

(2016) who explored the impact of personality traits on driving safety in high speed 
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railway, concluded that drivers with high extraversion caused fewer accidents. Dahlen and 

White (2006) and Verwey and Zaidel (2000) agreed that extraversion was not a useful 

predictor of adverse driving behavior while Stephens (2011) reported that extraversion 

was only significantly related to violations but not errors and lapses. Meanwhile Dahlen, 

Edwards, Tubre, Zyphur, and Warren (2012), Benfield, Szlemko and Bell (2007), Britt 

and Garrity, (2006), and Harris et al., (2014) also found low positive association between 

extraversion and aggressive driving, and Iancu, Hogea and Olteanu (2016) saw a very 

weak relationship between extraversion and aggressive driving. The insignificant finding 

from this study may possibly due to the instrument items used to measure extraversion 

among the Big 5 personality. An item, sensation seeking or excitement seeking was not 

included to measure extraversion in the Big 5 personality. This facet has been thoroughly 

shown to correlate positively with aggressive driving behavior (Engvik & Foliedal, 2005; 

Martinussen, 2013). Consequently, the findings from this study also did not support the 

General Aggression Model (GAM) that posited facets of Big 5 personality contributes to 

the driving behavior among motorists. 

 

5.4.2 Direct Effect of Agreeableness on Adverse Driving Behavior 

 

The second hypothesis (H1b) examined the direct relationship between agreeableness and 

adverse driving behavior. It predicted that driver with high agreeableness scores would 

have negative association with adverse driving behavior. Agreeableness has often been 

associated negatively with aggressive behavior (Lee & Egan, 2013; Miller, Zeichner, & 

Wilson, 2012). Agreeableness refers to behaviors of persons such as trusty, 
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straightforwardness, altruism, compliance, cooperative and modesty. Past studies have 

confirmed that low agreeableness is consistently associated with the risk of road traffic 

collisions. Aggressive driving behavior such as anger, hostility and vengefulness was 

found to be negatively related to individuals who are high in agreeableness trait 

(McCullough, Bellah, Kilpatrick, & Johnson, 2001; Sharpe & Desai, 2001; Vazquez, 

2013).  

 

As expected the findings from this study found evidence to support an association between 

agreeableness and adverse driving behavior. The path coefficient from agreeableness to 

adverse driving behavior turned out to be statistically significant (β = -0.4933, p< 0.01). 

Hypothesis 1(b) was thus supported that there is negative significant relationship between 

agreeableness and adverse driving behavior. These findings are in agreement with many 

past studies which revealed the negative relationship between agreeableness and 

aggressive driving behavior. For example Sumer, Lajunen and Ozkan (2005), and Clark 

and Robertson (2005), both found the negative effect of agreeableness on unsafe driving 

behavior, Harris et al (2014) saw aggressive behavior was associated with lower scores on 

agreeableness, and Stephens (2011) who found that drivers who reported lower driving 

violations scored higher on agreeableness. The findings also concurred with others such 

as Ucho, Terwase and Ucho (2016) who found that agreeableness is a good predictor of 

road safety rules compliances and indirectly the driving behavior, Guo et al (2016) who 

found lower agreeableness among Chinese high speed railway drivers contributed to less 

frequent risky driving behavior, and Qu et al., (2015) whose study revealed a high level 

of association between agreeableness and driving behavior. These findings also echoed 
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those of Fikri, Ismail and Halim (2015) who found positive and significant relationship 

between agreeableness and frequency of road accident involvement. However Rahman 

(2014) also found agreeableness to be the lowest predictor of dangerous driving behavior 

among the five dimensions of Big Five personality. 

 

However, the findings of this study also contradicted the findings of some past studies. 

For example Shonesy (2016) found only partial support for higher agreeableness being 

associated with greater self-reported levels of distracted driving behaviors while other 

researchers such Benfield et al., (2007), Anitei et al., (2014), Harris et al., (2014), and 

Taubman-Ben-Ari and Yehiel (2012) found only an average negative association between 

agreeableness and aggressive driving behavior.  Meanwhile Iancu’s (2016) study revealed 

a weak relationship, and Gadbois and Dugan (2015) found an association with decreased 

likelihood of driving among older adults.  

 

Nonetheless the finding further strengthened the General Aggression Model (GAM) 

which predicts that personality traits such as agreeableness may be a key variable that can 

influence aggression through their impact on aggressive emotions or on aggressive 

cognitions (Anderson & Bushman, 2002). Agreeableness is related to aggressive behavior 

because it may have either enhance or inhibit the development and chronic accessibility 

of aggressive emotions and attitudes. Since agreeableness is negatively associated with 

negative emotions and aggressive attitudes, this study found that it is also negatively 

related to adverse driving behavior.    
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5.4.3 Direct Effect of Conscientiousness on Adverse Driving Behavior 

 

The third hypothesis (H1c) examined the direct relationship between conscientiousness 

and adverse driving behavior. It predicted that driver with high conscientiousness scores 

would have negative association with adverse driving behavior. Conscientiousness refers 

to people who are competence, orderly, dutifulness, achievement striving, and self-

discipline. Highly conscientiousness drivers are also said to be able to resist temptation to 

traffic violations as well as more responsive to traffic safety rules.  As expected the 

findings from this study found evidence to support an association between 

conscientiousness and adverse driving behavior. The path coefficient from 

conscientiousness to adverse driving behavior turned out to be statistically significant (β 

= -0.0845, p< 0.10). Hypothesis 1(c) was thus supported that there is negative significant 

relationship between conscientiousness and adverse driving behavior.  

 

The findings of this study are in agreement with Arthur and Graziano (1996) who found 

that higher conscientiousness drivers reported lower traffic collisions and violations as 

well as Castanier et al., (2010) who found that low conscientiousness was associated with 

individuals risk taking propensity. Conscientiousness drivers were also reported to have 

low driver error and lapse (Stephens, 2011), while those low on conscientiousness 

exhibited aggressive behaviors and failed to follow traffic rules and regulations (West, 

French, Kemp & Elander, 1993). Other studies that are in agreement include Arthur and 

Doverspike (2001) who found that conscientiousness and accident involvement is 

inversely related, Schwebel, Severson, Ball and Rizzo (2006) who found 
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conscientiousness correlated significantly with risky driving behavior, and Sumer el al., 

(2005) who found that drivers with lower conscientiousness were more prone to a host of 

unsafe driving behaviors. However, Ehsani et al, (2015) found that conscientiousness was 

only marginally negatively associated with frequency of road collisions and near 

collisions, while Fikri, Ismail and Halim (2015) found negative association between 

conscientiousness and frequency of road accident involvement among drivers in 

Indonesia. Similarly, Vazquez (2013) reported the negative correlation between 

conscientiousness and aggressive driving behavior.  

 

However, some past studies are in contradiction with the findings of this study. For 

example in a study conducted by Ucho, Terwase and Ucho (2016) conscientiousness was 

not found to be significantly corrected with the prediction of road safety rules compliance. 

Dahlen et al, (2005), and Owsley et al (2003) both reported that impulsiveness, a facet of 

conscientiousness, was positively associated with drink driving, impaired driving 

behavior, and increased traffic collision risk, and high impulsive drivers are also prone to 

committing more driving errors while conscientiousness was also found to be associated 

with increased likelihood of driving among older adults (Gadbois & Dugan, 2015). 

Nonetheless the findings of this study further strengthened the General Aggression Model 

(GAM) which predicts that personality traits including conscientiousness may be a key 

variable that can influence aggression through their impact on aggressive emotions or on 

aggressive cognitions (Anderson & Bushman, 2002). 
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5.4.4 Direct Effect of Neuroticism on Adverse Driving Behavior 

 

The fourth hypothesis (H1d) examined the direct relationship between neuroticism and 

adverse driving behavior. It predicted that driver with high neuroticism scores would have 

positive association with adverse driving behavior. Neuroticism deals with people who 

are full of anxiety, anger, hostility, depression, self-consciousness, and impulsiveness. 

According to Hansen (1989) people with high neuroticism trait are at a greater risk of 

traffic accidents because of more distractible during driving. They are easily distracted 

and preoccupied with anxiety and worries. As expected the findings from this study found 

evidence to support an association between neuroticism and adverse driving behavior. The 

path coefficient from neuroticism to adverse driving behavior turned out to be statistically 

significant (β = 0.0966, p< 0.05). Hypothesis 1(d) was thus supported that there is positive 

significant relationship between neuroticism and adverse driving behavior. This finding is 

in accordance with Ullerberg and Rundmo (2003) and Thorrisen (2013) who found 

significant positive relationship between neuroticism and aggressive driving behavior. 

This implies that neurotic drivers in this study have less positive attitudes toward driving 

as well as negative attitudes on traffic safety and these increase their aggressive behavior. 

This aggressive behavior is due to the fact that neurotic drivers are prone to stress and are 

more frequent to use aggressive approach to others. They are also more stress reactive in 

traffic situations (Galovski & Blanchard, 2004; Clarke & Robertson, 2005). In addition, 

these neurotic drivers are frequently associated with patience, tension, nervousness and 

irritation which are all linked to aggressive driving behavior. 
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The finding also concurred with Mathews, Dorn and Glendon (1991) who examined the 

relationship between stress and neuroticism, and found a significant positive relationship 

which subsequently led to collision involvement, and Thorrisen (2013) who examined and 

found neuroticism negatively correlated with considerate behavior. This finding also 

supported findings from those studies by Ucho, Terwase, and Ucho, (2016) who found 

drivers who were high on driver lapse scored higher on neuroticism, Rahman (2014) and 

Fikri, Ismail and Halim (2015) who also found that neuroticism contributed positively to 

the many road accident involvement, and Vazquez (2013), Castanier et al., (2010), Dahlen 

et al, (2012), Jovanovic et al., (2011), Qu et al., (2015), and Anitei et al., (2014) who all 

reported positive correlation between neuroticism and aggressive driving behavior. 

 

However, the finding of this study contradicted with Lajunen’s (2000) finding which saw 

neuroticism negatively related to traffic accidents.  Clarke and Robertson (2005)’s finding 

also revealed non-significant relationship between neuroticism and collision involvement, 

while Harris et al, (2014)’s study revealed that those with higher score on neuroticism 

were associated with fewer reported traffic accidents and violations. Some researchers 

also revealed positive but a very weak relationship between neuroticism and aggressive 

driving (Benfield et al, 2007; Britt & Garrity, 2006; Harris et al, 2014; Taubman-Ben-Ari 

& Yehiel, 2012; Iancu, 2016) while Stephens (2011) reported significant relationship 

between neuroticism with lapses only but not violations and errors. Nonetheless the 

findings of this study further strengthened the General Aggression Model (GAM) which 

predicts that personality traits including neuroticism may be a key variable that can 
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influence aggression through their impact on aggressive emotions or on aggressive 

cognitions (Anderson & Bushman, 2002). 

 

5.4.5 Direct Effect of Openness to Experience on Adverse Driving Behavior 

 

The fifth hypothesis (H1e) examined the direct relationship between openness to 

experience and adverse driving behavior. It predicted that driver with high openness to 

experience scores would have positive association with adverse driving behavior. 

Openness to Experience signifies people full of fantasy, aesthetics, feelings, actions, and 

ideas. Clarke and Robertson (2005) found weak and insignificant relationship between 

openness and risk of traffic collisions, suggesting that openness is more associated towards 

considerate driving behavior while Dahlen and White (2006) found openness to 

experience as predictor of risky driving behavior.  As expected the findings from this study 

found evidence to support an association between openness to experience and driving 

behavior albeit a positive one. The path coefficient from openness to experience to adverse 

driving behavior turned out to be statistically significant (β = 0.1645, p< 0.01). Hypothesis 

1(e) was thus supported that there is significant relationship between openness to 

experience and adverse driving behavior.  

 

Although the finding of this study revealed a significant positive relationship, it did not 

support studies by Rahman (2014) and Fikri, Ismail and Halim (2015) who found negative 

correlation between openness and dangerous driving behavior and road accident 

involvement. Similarly Anite et al, (2014) found openness to experience predicting 
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negativism in traffic violations, and also negative predictor of aggressive driving behavior, 

and Vazquez (2013) found negative correlation between openness to experience with 

aggressive driving behavior. 

 

The finding of this study also contradicted that of Stephens’ (2011) study which revealed 

that openness made no difference to risky driving and Parr et al. (2015) who found high 

level of openness to be a predictive of reported traffic violations such as texting frequency 

and interacting with the phone while driving (Parr et al, 2016). Similar finding was 

reported by Refahl et al (2012) on the significant correlation between openness and 

adverse driving behavior as well as an association with decreased likelihood of driving 

among older adults (Gadbois & Dugan, 2015). Nonetheless the findings of this study 

further strengthened the General Aggression Model (GAM) which predicts that 

personality traits including openness to experience may be a key variable that can 

influence aggression through their impact on aggressive emotions or on aggressive 

cognitions (Anderson & Bushman, 2002). 

 

5.4.6 Direct Effect of Self-Efficacy on Adverse Driving Behavior 

 

The sixth hypothesis (H2) examined the direct relationship between self-efficacy and 

adverse driving behavior. It predicted that driver with high self-efficacy scores would have 

positive association with adverse driving behavior. Self-efficacy is the individuals’ 

judgment of their abilities to execute some courses of action for attaining an outcome 

(Bandura, 1997). These individuals perceived their own abilities to perform certain 



201 
 

behavior. People with high self-efficacy choose to perform more challenging tasks. 

According to the Social Cognitive Theory, self-efficacy operates as the common 

mechanism of behavioral change. This behavioral change is believed due to interaction 

between the environment and situational factors. This belief determines how people feel, 

think, behave or motivate themselves which sometimes lead them to engage in risky 

behaviors such as driving (Bandura, 1995; Souza, Torres, Barbosa de Lima & de Souza, 

2014).  Those individuals with high self-efficacy are likely to have a stronger behavior 

changes compared to those with low self-efficacy who would likely have lesser changes 

in behavior (Bandura, 1995).  

 

Self-efficacy has also been associated significantly with driving behaviors.  Thus this study 

hypothesized that self-efficacy also predicts driving behavior. As expected the findings 

from this study found evidence to support an association between self-efficacy and adverse 

driving behavior. The path coefficient from self-efficacy to adverse driving behavior turned 

out to be statistically and positively significant (β = 0.1224, p< 0.10). Hypothesis 2 was 

thus supported that there is significant positive relationship between self-efficacy and 

adverse driving behavior. It can be recalled that the mean scores for self- efficacy in this 

study ranged from highest of 4.02 to the lowest of 3.60. Since all items scored above 3.40 

this shows that respondents in this study possessed high self-efficacy. The high beliefs in 

self-efficacy could be one of the main reasons that relatively high road traffic accidents 

happened in Malaysia. 
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The findings of this study are in accordance with many past studies. For example 

McLernon (2014) examined and found self-efficacy as significant predictor of engaging 

in risky driving behaviors, Elliot and Thomson (2010) tested and found self-efficacy to 

contribute significantly to speeding behavior, Mognon and Santos (2014) who sampled 

500 drivers and found significant contribution of the self-efficacy construct to traffic fines 

and accidents, and Eastman (2013) who found that self-efficacy was one of the strongest 

four predictors of distracted driving. Similar study by Rossheim (2014) also found that 

self-efficacy while intoxicated driving was more strongly associated with perceived 

drunkenness and self-estimated blood alcohol concentration. The findings also concurred 

with Grummon, Heaney, Dellinger and Wilkins (2014) who found self-efficacy as an 

important factor that contributed to youth engaging in three risky driving behaviors; 

driving at risky speeds, on paved roads, and on unfamiliar terrain as well as  Ben Ari, 

Mikulincer and Iram (2004)’s investigation which confirmed the contribution of self-

efficacy to young drivers’ reckless driving behavior.  

 

In the same vein, not all past studies fully supported the findings of this study.  Carey, 

McDermott and Sarma (2013), for example provided empirical evidence that low self-

efficacy had no significant impact on the risky driving behavior, while Llewelyn et al. 

(2008) found that higher levels of self-efficacy have a stronger association with calculated 

risk rather than reckless risk taking. In addition Merritt (2013)’s study revealed that 

individuals with higher level of self-efficacy relative to a risky behavior may actually be 

less likely to engage in risk taking behaviors and ultimately more attentive when choosing 

to engage in risky behaviors and did so more cautiously while Merritt and Tharp (2013) 



203 
 

saw increased level of self-efficacy correlates with the amount of time spent safely 

practicing the risky behavior, resulting in a better prepared and more mindful individuals 

engaging in the improved driving behavior.  

 

However there were also studies that show no significant relationship between self-

efficacy and risky driving behavior, and these studies did not support the findings of this 

study. Morisset, Terrade and Somat (2010) found no significant relationships between 

perceived self-efficacy, risk judgment, and risky driving behavior, Gabaude, Marquie and 

Obriot-Claudel, (2010) found self-efficacy was the strongest predictor of avoiding 

difficult driving situations and self-efficacy beliefs are associated with the adoption of 

cautious driving behavior, Smorti (2013) investigated and found that engagement in risky 

driving behavior was statistically higher in adolescents with low level of self-efficacy, and 

that low self-efficacy is a health risk factor, and Huang’s (2015) findings which indicated 

that passenger’s dissuaded behavior is significantly related to self-efficacy, and it results 

in acceptance attitude of driver being dissuaded into less risky driving. 

 

Notwithstanding, the finding of this study has also validated Bandura’s Social Cognitive 

Theory (SCT) which explored an individual’s belief in his or her ability to perform a 

specific task or behavior. This study used Social Cognitive Theory (SCT) because it 

creates a format for understanding, predicting and changing drivers’ behavior. Self-

efficacy perceptions have been shown to be excellent predictors of behaviors.  The study’s 

findings affirmed that self-efficacy beliefs were largely influenced by the drivers’ strength 

of their efficacy perceptions. 
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5.4.7 Direct Effect of Safety Culture on Adverse Driving Behavior 

 

The seventh hypothesis (H3) examined the direct relationship between safety culture and 

adverse driving behavior. It predicted that driver with high safety culture scores would 

have negative association with adverse driving behavior. Safety culture is the sets of 

beliefs, norms, attitudes, roles, and social practices that concerned with minimizing people 

to conditions considered dangerous or injurious. Safety culture on the road encompasses 

reduction of road accidents and casualties, promoting norm safety behaviors, more 

attention to safety issues, and more commitment to safety (Cooper, 2000). Safety culture 

is also considered as a leading indicator of safety performance as well as traffic safety. 

Past research has shown that safety culture influences individual safety behavior, and 

strong relationship was found between high safety culture scores with an adherence to 

rules and instructions at work. Thus it is posited that safety culture can have an effect on 

a driver’s attitudes and behaviors and consequently the level of road safety. 

 

The finding from this study found evidence to support an association between safety 

culture and adverse driving behavior. The path coefficient from safety culture to adverse 

driving behavior turned out to be statistically and negatively significant (β = -0.1207, 

p<0.05). Hypothesis 3 was thus supported that there is significant negative relationship 

between safety culture and adverse driving behavior. It can be recalled that the mean 

scores for self-efficacy ranged from highest of 4.30 to the lowest of 3.73. For items 

measured on a five point scale, a score greater than 4.20 is considered ‘very high’, scores 
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between 3.41 and 4.20  are  ‘high’, and a core of 3.40 and below is considered as 

‘moderate’. The high average mean suggests that the respondents of this study had a ‘high’ 

to ‘very high’ perception on safety culture.  

 

Past studies on safety culture have supported the findings of this study such as Milczarek 

and Najmiec (2004), Cooper and Phillips (2004), and Rakowska and Szubielska (2013) 

who showed strong influence of safety culture on safety behavior of individuals within 

and outside their working environment. Milczarek and Najmiec (2004) confirmed that 

workers with low safety culture experienced more accidents, dangerous situations as well 

as health problems, Cooper and Phillips (2004) provided empirical evidence that safety 

culture measures and training were predictive of actual levels of safety behavior among 

the employees, while Rakowska and Szubielska (2013) found out that low safety culture 

among leaders and managerial staff had a negative influence on employees’ attitudes, and 

contributed to lower level in safety behavior. Meanwhile Wills, Watson and Biggs (2009), 

confirmed that safety climate was a good predictor of current driver behavior and future 

driving intention. 

 

The finding of this study also concurred with some transport researchers who applied 

safety culture concept in improving road traffic safety. For example Naevestad and 

Bjornskau (2012) associated safety culture which can influence safety driving behavior of 

road traffic driversy, Moeckli and Lee (2007) found that changing the driving culture may 

be the most effective means of enhancing driving safety, and The Department of Transport 

(DOT, 2005) in the UK found moderate relationship between safety culture and working 
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driver attitudes as well as accident risks. In addition, it supported Davey et al., (2006)’s 

study which revealed that inadequate safety rules and procedure coupled with increased 

work pressures and driving mistakes were predictors of traffic accidents, and a study by 

Bjornskau and Longva (2009) which found that aviation pilots scored the highest safety 

culture index and the bus drivers the lowest.  

 

Meanwhile Rakauskas et al. (2009) found that rural drivers were engaged in riskier 

behavior because they culturally perceived this behavior as low risk, and Ward et al., 

(2010) found that low safety culture prevalent among the young drivers contributed to the 

risky driving behavior. In China, a workplace safety culture implemented under the 

organizational programs resulted in significant improvements in the driving behavior of 

company car drivers (Hay, 2012), while Magableh, Grzebieta and Job (2013) suggested 

that cultural norms affect the way people perceive road safety, and that culture and 

lifestyle strongly influence their driving behavior.  Lee (2006), and Moeckli and Lee 

(2007) concurred that safety culture has a significant influence on driving behavior as well 

as playing a critical role in driving safety generally. Thus all these past studies have fully 

or partly supported the finding of this study that safety culture has a significant influence 

on driving behavior. 

 

The finding of this study has also validated Bandura’s Social Cognitive Theory (SCT) 

which explored an individual’s belief in his or her ability to perform a specific task or 

behavior. The Theory identifies human behavior as an interaction of personal factors, 

behavior, and the environment. This study found a relationship between the drivers’ 
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intention to engage in safe behaviors to their own beliefs about the value of the behaviors, 

how others view the behaviors, and their perceptions of difficulty to perform these 

behaviors.  

 

5.4.8 Mediating Effect of Self-Efficacy   

 

The eighth hypothesis (H4) examined the indirect effect of self-efficacy. Self-efficacy is 

the belief in one’s capabilities to organize and execute the courses of action required to 

produce given attainments. Although the association between Big 5 personality and 

driving behavior, and the association between self-efficacy and adverse driving behavior 

have been established, the mediator role of self-efficacy in these relationships has not been 

empirically examined. Mediating is a mechanism that transfers the effect of the 

independent variable on the dependent variable, and normally surfaces as a function of 

predicting and explaining the influence of independent variable on the dependent variable 

(Hair et al, 2010). Self-efficacy describes how a person regulates his or her behavior when 

interacting with the environment and this belief may allow inherent personality traits to 

be expressed as behavior suggesting a mediating function for self-efficacy. Thus it is 

important to examine the mediating role of self-efficacy in this study to gain a fuller 

understanding of the influence of Big 5 personality on driving behavior. The analysis in 

this study revealed that self-efficacy partially mediated the relationship between Big 5 

personality and adverse driving behavior, and therefore H4 was supported. This indicates 

that Big 5 personality affects driving behavior through increased influence of self-

efficacy. 



208 
 

 

This result was consistent with previous literature where self-efficacy was also found to 

be a mediator on the relationship between subjective well-being and overall health (Souza 

et al., 2014), perceived academic climate and academic performance (Abd-Elmotaleh & 

Shaha, 2013), self-leadership and performance (Prussia, Anderson & Manz, 1998), 

transformational leadership and performance (Ozaralli, 2003), school counselor’s non-

counseling activities and wellness (Woods, 2009), depression and smoking behavior 

(Mee, 2014), and personality factors and career interests (Nauta, 2004).  Similar findings 

were reported by Sahin and Cetin (2015) who saw self-efficacy fully mediated the 

relationship between extraversion and stress, Chan, Kalliath, Brough and Timms (2015) 

who found self-efficacy mediated the work-family enrichment and satisfaction 

relationship, and Ustuner (2017) whose study revealed the mediator role of self-efficacy 

on the relationship between Big 5 personality and attitude towards teaching profession. 

 

This study also confirmed earlier findings which self-efficacy partially mediated the 

relationships between control and complexity and concurrent initiatives (Speier & Frese, 

1997), dietary knowledge and behavior (Rimal & Moon, 2009), and Big Five Personality 

and depressive symptoms (Wang et al, 2014). It concurred with studies by Tshuma et al. 

(2017) which found that self-efficacy partially mediated the relationship between 

perceived severity and perceived barriers, Sahin and Cetin (2017) where findings 

indicated that self-efficacy partially mediated the relationship between neuroticism and 

stress, and Fosse, Buch, Satvenbom and Martinussen (2015) where self-efficacy emerged 

as a partial mediator between conscientiousness and performance. However, the finding 
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contradicted a study by Munir and Nielsen (2009) who did not find the mediating role of 

self-efficacy on the relationship between leadership and followers’ sleep quality. 

 

Individuals with a strong sense of self-efficacy enhance personal accomplishment and 

achievement, while those with low self-efficacy doubt their capabilities and have low 

aspirations and weak commitment. Therefore the finding of this study implies that the 

relationship between Big 5 personality and driving behavior can be influenced by a 

mediating variable, in this case self-efficacy, and that improving one’s self-efficacy should 

be considered an integral part in the intervention to changes in the driving behavior.   

 

5.4.9 Moderating Effect of Safety Culture 

 

The ninth hypothesis (H5) examined the indirect effect of safety culture. In this study 

safety culture was hypothesized to moderate the relationship between Big 5 personality 

and adverse driving behavior. A moderating variable is often used in research as it affects 

and strengthens the link between independent variables and the dependent variable. 

Moderation occurs when the relationship between two variables depends on the level of a 

third variable (Baron & Kenny, 1986). The result revealed that safety culture moderated 

the relationship between Big 5 personality and driving behavior, and therefore H5 was 

supported. This significant finding is expected because safety culture has always been 

identified to have a predictive relationship with safety behavior (Dillman et al., 2010; 

Freiwald et al., 2013). People’s perceptions of authority’s commitment to safety may also 

influence attitudes and actions in promoting a good safety culture (Cooper, 2000). 
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This result was also consistent with most of past studies where safety culture was tested 

as a moderator in some of the relationships between independent and dependent variables. 

For example, Tucker (2010) found safety played an important indirect role in moderating 

the relationship between job insecurity and employee safety outcomes. Hon and Chan 

(2009) also found that safety culture, as a moderator, affects the effectiveness of any safety 

initiatives to improve safety performance in the construction industry. Similar research by 

Hofman, Morgeson and Gerras (2003) found safety culture to moderate the leader-

member exchange (LMX) and subordinate safety citizenship while a study by Corso 

(2008) confirmed the moderating role of safety culture on the relationship between 

organizational climate and safety performance in the workplace.  This study further 

supported the findings of Ibrahim (2017) who revealed the moderating role of safety 

culture on the relationship between safety climate and safety commitment on safety 

behavior, as well as the Barbera’s (2014) who saw safety culture acted as a moderator on 

the relationship between workplace stressors and employee strain. 

 

Other studies which concurred with findings of this study included the moderating role of 

safety culture in assessing the impact of organizational characteristics on the relationship 

between hyperbolic self-efficacy and medical errors (Spaulding, Haley & Zhao, 2014), 

safety driving behavior relationship (Wills, Watson & Biggs, 2009), the relationship 

between safety knowledge and safety behavior as well as safety performance (Jiang, Yu, 

Li & Li, 2010), and the relationship of  job insecurity and self-reported safety outcomes 

such as safety knowledge, safety compliance, accidents and injuries (Probst, 2004).  
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Therefore the development of safety culture would be a useful tool to change people’s 

attitude and behavior towards risky driving as effective countermeasures that could 

significantly reduce road fatalities and injuries. 

 

5.5 Implications of Findings 

 

           This study provided insights regarding the driving behavior of motorists in Malaysia.  The 

study was able to contribute to the body of knowledge as it combined three behavioral 

aspects; Big Five Personality, Self-efficacy and Safety culture of the road users to 

determine road traffic driving behavior where previous studies have previously ignored.  

The study will thus contribute to a better understanding of road traffic safety in the 

Malaysian context because there is yet a comprehensive literature of the effect of various 

factors that contribute to the road traffic accidents. These findings have both theoretical 

and practical implications. 

 

5.5.1 Theoretical Implications   

 

The findings of this study have some theoretical implications. First this study adopted the 

Driver Behaviour Questionnaire (DBQ) as it is one of the most frequently used tools in 

research on driving behaviour. Although there are different versions of DBQ, from ones 

covering on 10 basic questions (Rowland et al, 2009) to ones consisting of over 100 items 

(Kontogiannis et al., 2002), the standard version of DBQ developed by Reason et al., (1990) 

classified three types of aberrant behaviour; violations, errors, and lapses. Violations refer 
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to ‘deliberate violations from those practices believed necessary to main the safe operation 

of a potentially hazardous system’. It can be aggressive or ordinary. Aggressive violations 

involve overtly aggressive acts whereas ordinary violations are deliberate deviations from 

safe driving without a specifically aggressive aim. Errors are defined as ‘the failure of 

planned actions to achieve their intended consequences’, while lapses are attention and 

memory failures which can cause embarrassment but are unlikely to have an impact of 

driving safety. Nonetheless the DBQ has gained wide acceptance and studies have been 

conducted in various countries worldwide (Martinussen, 2013), yet there was still a lack of 

sufficient studies that tested the fit of the DBQ model among motorists in Malaysia. 

Therefore this study validated the Driver Behaviour Questionnaire (DBQ) structure in 

different groups of drivers and showed that similar version of the DBQ can be used even 

in different driving cultures.  

 

Second the findings of this study demonstrated the importance of personality traits in 

relation to understanding factors that contribute to the road traffic accidents. However, the 

study of personality has been handicapped due to the lack of systematic taxonomy of 

constructs to represent individual differences. This study contributed to the existing 

literature by reexamining the unresolved issues concerning the taxonomy of Big 5 

personality and its relationship to driving behavior. In addition past studies have pointed 

out the mixed and inconclusive findings in these relationships which warranted further 

investigation and research. These findings generally confirmed and partially supported the 

existence of positive as well negative and significant effects of dimensions of Big 5 

personality to driving behavior of motorists in Malaysia. Thus it advances and strengthens 
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the theoretical view by examining and confirming Big 5 personality as an important factor 

for understanding a driver’s behavior.  

 

Third this study extended the existing literature on the relationship between Big 5 

personality and driving behavior by incorporating self-efficacy as a mediator, and safety 

culture as a moderator on their relationships. Although a number of research have been 

published examining the association between the Big 5 personality, self-efficacy and safety 

culture on driving behavior none have been found to examine simultaneously on an 

integrated model. In addition most studies have found the inconclusive and mixed findings 

to the misfit in those relationships. This study not only confirmed the effects of the 

dimensions of Big 5 personality, the inclusions of self-efficacy and safety culture have also 

shown an effect on driving behavior of the motorists. Thus the study managed to contribute 

to the current literature by integrating Big 5 personality with mediating variable of self-

efficacy and moderating variable of safety culture on the driving behavior of motorists in 

Malaysia. 

 

Fourth, the empirical evidence of this study also supported the General Aggression Model 

(GAM). The GAM is a social cognitive model that integrates biological and social 

influences along with cognitive processes. The theory stipulates that personality traits can 

influence aggression through their impact on aggressive emotions or on aggressive 

cognitions (Bartlett & Anderson, 2012). It demonstrates that it is possible to explain why 

an individual behaved aggressively based on that person’s biology, environment and 

personality. Thus, this study using GAM has shown that the model is well suited to explain 
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the effects of Big 5 personality on driving behavior, and also it is a useful framework for 

understanding the phenomenon of aggressiveness in driving.  

 

Fifth the findings of this study also upheld the Social Cognitive Theory (SCT). SCT 

emphasizes how cognitive, behavioral, personal and environmental factors interact to 

determine motivation and behavior. The Theory assumes that people are able to symbolize 

their experiences into internal models of action that allow them to engage in forethought 

to purposely direct their behavior. In this study self-efficacy and safety culture were both 

tested directly and indirectly and found significant relationship with driving behavior. 

Thus it affirmed the SCT which provided a framework for understanding, predicting and 

changing human behavior.  

 

5.5.2 Practical Implications 

 

The findings of this study have provided a deeper understanding of Big 5 personality 

factors, self-efficacy and safety culture which can influence the driving behavior of 

motorists.  This provides a lot of insightful managerial implications, especially for the 

stakeholders and policy makers. First this study finds support for the significant direct 

relationships between four of the five dimensions of Big 5 personality (agreeableness, 

conscientiousness, neuroticism, openness to experience), self-efficacy, safety culture and 

driving behavior. In view of the gravity of road traffic accidents in Malaysia the findings 

provide evidence on the importance of personality factors as well as the self-efficacy and 

safety culture that can contribute to the motorists’ driving behavior. The findings should 
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be of interest to many stakeholders in the transport industry. The government for example 

should coordinate works among stakeholders in the transport industry and develop a solid 

national road safety policies and strategies. More allocations should be provided especially 

on finances and human resources to ensure the success in the implementation of policies 

and strategies. More public education programmes on road safety should be created, 

mounted and adopted at both state and national levels to create awareness among the public 

on the cause and effects of road traffic accidents on human lives and property damages. 

 

Second a well-organized safety culture can be developed for a safe transportation system. 

This study has set a foundation that the application of the safety culture concept can be 

deemed as a potential solution. The finding indicates a strong correlation between safety 

culture and driving behavior among motorists in Malaysia. Safety culture should be set as 

a top initiative when addressing traffic safety issues whether at home, at work or on the 

road. Policy makers and relevant stakeholders should be made aware that by improving 

safety culture, they can improve the safety attitudes of drivers and that this in turn is likely 

to influence traffic road accident involvement. Creating a positive safety culture 

environment is one of the ways to reduce injuries and death rates among the motorist. 

 

Third law enactment and enforcement have always been recognized as a fundamental part 

of all traffic culture improvement activities. Tougher traffic laws may change drivers’ 

overall behavior while zero tolerance of driving risk behavior and better safety 

consciousness can be the goals of achieving traffic safety culture. Public education, media 

campaigns, school program and legislative support were essentially effective on producing 
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a better traffic safety culture. Some recommendations to make mass media campaign more 

effective in changing driving behaviors include combining with other activities as well as 

combining different forms of media such as television, newspaper including online and 

social media. Establishing campaigns based on psychological theories such General 

Aggression Model and Social Cognitive Theory, and conducting scientific evaluations to 

measure change in behaviors using better research design should be encouraged. Road 

safety campaigns in some developed countries can also be looked upon as good models in 

an effort to reduce the number of road accidents and deaths. 

 

5.6 Limitations of Study 

 

Despite its contribution, this study has a number of limitations that merit discussion. 

Limitations normally refer to methodological weakness or factors that potentially weaken 

the validity or interpretation of the study’s results. Several limitations of the study are 

described. First, this study relied solely on the DBQ as an instrument for measuring driving 

behavior. Although DBQ is one of the most widely used instruments, it is also a self-report 

one which relies entirely on respondents’ honesty and ability to give reasonably accurate 

and reliable responses. This requires respondents to recall information based on their 

memory, and some of them might have difficulties in remembering their behavior. Studies 

have found that the forgetting rate among drivers is approximately 80 percent after a delay 

of two weeks (Lajunan & Summala, 2003; Boyce & Geller, 2002). This casts doubt on the 

ability of the respondents to recall certain events. In addition, there is a possible bias in the 

respondents’ self-report of their own behavior because they might be influenced by factors 
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such as self-esteem, mood or emotions at that particular time. Generally, drivers would 

tend to report higher level of safe driving behavior and rarely, if any, their dangerous or 

reckless driving behavior (Horswill et al., 2004; Ma & Kaber, 2007). There is no way to 

check the accuracy of information as no secondary sources were available.   

 

Second, this study adopted a quantitative survey questionnaire in the data collection.  It is 

argued that this technique does not entailed true reflections of respondents’ views. It limits 

responses to the suggested answers and that the concept being measured is assumed rather 

than real (Bryman, 2008). The questionnaire design does not provide ‘why’ and ‘how’ 

questions and answers, and therefore it would not be possible to obtain further explanation 

or clarification on some of the answers. Although the use of quantitative questionnaire 

provided uniform data in terms of responses from the respondents, it increases the 

occurrence of desirability bias, and this creates a limitation to the generalizability of the 

findings. 

 

Third, the manner in which respondents was selected. Respondents were randomly selected 

and administered with self-reported questionnaire through the intercept survey method. 

Although attempts were made to make the sample as representative as possible to include 

young, mature, and older drivers, both males and females and of various groups and 

ethnicity, the sample obtained was not a diverse population. There is a possibility that this 

sample may not be representative of the general population. Consequently those who were 

selected may have differed from those who were not selected in a number of fundamental 
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ways such as driving exposure and personality traits. Therefore bias in the selection of 

respondents may have affected the findings of this study.  

 

Finally, the limitation of this study may be due to the use of a five-point Likert scale in 

which the respondents measured the degree of agreement and disagreement on the 

statements related to driving behavior, Big 5 personality, self-efficacy and safety culture. 

It was observed that respondents sometimes used to measure their perceptions on the 

questions automatically without careful attention and understanding to their statements. 

Thus it would be difficult to assume that all the questions have been understood completely 

and answered correctly.   

 

5.7 Suggestions for Future Research 

 

This study has provided an insight on the relationships between dimensions of Big 5 

personality, self-efficacy and safety culture among the motorists in Malaysia. The study 

also focused on the mediating of self-efficacy and moderating of safety culture on those 

relationships. Despite some limitations, many future research opportunities have emerged 

throughout the progressive work of this study. Firstly the population of interest and sample 

for the study was drawn and restricted to only one unit of the transportation system that is 

motorcar drivers. Generalizations are also restricted to that driver-type and may not be 

applicable to other motor vehicle users such as lorry drivers, bus drivers and motorcyclists. 

Thus, a larger sample of all motor vehicle users might show different patterns.   
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This study also used self-reported questionnaire to collect from motorists on the road. Data 

collected through self-reported questionnaire are often associated with the problem of 

social desirability and memory decay and considered a significant deficit in the driving 

literature. Future research should explore the relationship between Big 5 personality and 

driving behavior in a simulated driving environment. Driving simulator offers many 

advantages over testing participants on the road. It enables the measurement of a driver’s 

behavior precisely in a controlled and safe driving environment (Riendeau, 2012; Bedard, 

Parkkari, Weaver, Riendeau, & Dahlquist, 2010). It also provides consistency of the 

driving environment making it possible to compare participants’ performance with their 

peers. Since manipulation of real situations involving driving behavior is not feasible, a 

simulated model is a better option to observe participants engaging in risky driving 

behavior.  

 

A cross-sectional design was used in this study due to the nature of data collection 

technique as well as time constraints. This design may not be suitable for the effective 

examination of the causal relationships among the variables of study, and this limits the 

conclusions that can be drawn from the study. A longitudinal approach, perhaps can give a 

clearer picture of the relationships between Big 5 personality, self-efficacy, safety culture 

and driving behavior because it allows data to be collected more than once. This could be 

done through testing participants longitudinally over an extended period of time in a 

simulated environment. Repeated observations of the same construct over longer period of 

time allow researchers to make conclusions about trends and changes in the participants’ 

behavior. 
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Human factor was identified as the main contributor of most road traffic accidents. 

However, respondents’ demography was not thoroughly studied because the sample 

obtained was not a diverse population. Future research is needed to investigate 

demographic characteristics and driving behavior in a larger and more diverse population. 

Significance differences between demographic characteristics and driving behavior might 

therefore be established. In addition the role of Big 5 personality needs to be further 

determined. Although the construct and its dimensions demonstrated significant effects on 

driving behavior, further investigation is needed to determine whether Big 5 personality 

moderates the relationship between safety culture and driving behavior as well as mediates 

the relationship between self-efficacy and driving behavior.  The finding of this study also 

affirmed the continued use of the DBQ questionnaire to measure driving behavior, and 

future research should  restructure it into separate and distinct construct of violations, 

errors, and lapses for further investigation of ‘gaps’ in the Malaysian context.   

 

Finally this study employed quantitative research methods, and the survey questionnaire 

was the only instrument used to collect data. Thus the information gathered about the 

variables of study is limited to the questionnaires’ response. This method is not effective 

in understanding the process or significance that people attach to notion. Perhaps future 

research should triangulate this study by also employing qualitative method which involves 

few cases investigated in more details. The use of triangulation can confirm or corroborate 

information obtained earlier from the quantitative questionnaire survey, thus strengthening 
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the validity and credibility of the findings as well as exhibiting greater confidence among 

the researchers in reaching their conclusions.   

 

5.8 Conclusions 

 

Road traffic accidents and injuries are affecting the social and economic fabric and future 

development of the nation. With an increase in the number of vehicles on the roads, more 

traffic casualties are expected in the years to come. Researchers have also come to a 

conclusion that human factors are the main contributors to these accidents. It has been 

suggested that personality, self-efficacy and safety culture appear to play some role in the 

prediction of driving behavior among motor vehicle users. Thus this study investigated the 

direct effect of the dimensions of Big 5 personality (extraversion, agreeableness, 

conscientiousness, neuroticism and openness to experience), self-efficacy and safety 

culture on driving behavior among motorists in Malaysia. The study also examined the 

mediating role of self-efficacy on the relationship between Big 5 personality and driving 

behavior, and the moderating role of safety culture on the relationship between Big 5 

personality and driving behavior. PLS SEM was used in the analysis of data collected from 

311 motorists through intercept survey method. Findings revealed that four of the five 

dimensions of Big 5 personality as well as self-efficacy and safety culture were 

significantly (positively or negatively) related to driving behavior. Further analysis 

indicated that self-efficacy partially mediated the relationship between Big 5 personality 

and driving behavior, and safety culture moderated the relationship between Big 5 

personality and driving behavior.  Thus six hypotheses of study on direct relationships 
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(H1b, H1c, H1d, H1e, H2 & H3) were supported while another two hypotheses on indirect 

(mediating and moderating) relationships (H4 & H4) were also supported. 

 

This study has provided new empirical contribution to the body of knowledge by 

synchronizing and integrating seven independent variables, a mediating variable, a 

moderating variable as well as the dependent variable in a theoretical model with 

supporting theories; General Aggression Model (GAM) and Social Cognitive Theory 

(SCT). The study has enhanced our understanding of the nature of Big 5 personality and 

its dimensions, self-efficacy and safety culture as well as their impact on driving behavior. 

The links of Big 5 personality, self-efficacy, safety culture and driving behavior were all 

supported by the General Aggression Model (GAM) and Social Cognitive Theory (SCT) 

as important variables to changes in a driver’s behavior. This central finding has important 

implication for transportation planners and relevant policy makers in designing and 

selecting appropriate intervention measures to reduce fatalities and injuries in road traffic 

accidents in the country. 
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APPENDIX 

 

SURVEY QUESTIONNAIRE 

 

 

 

 

Dear Sir/Madam, 

 

 

 

I am a PhD candidate from the College of Business, Universiti Utara Malaysia, currently 

conducting a doctoral research on ‘The Effect of Big 5 Personality, Self-Efficacy and Safety 

Culture on Driving Behaviours among Motorists in Malaysia’. This research is for the fulfillment 

of my PhD degree, and you have been chosen to participate in it. 

 

Kindly complete this questionnaire as your honest responses would be highly appreciated.  There 

are no right or wrong answers to the questions. All information provided is purely for academic 

purposes and will be kept anonymous and confidential at all times. Please return the completed 

questionnaire in the given self-addressed envelope. 

 

Thanking you in advance for your participation in this survey. 

 

 

 

 

 

Yours Sincerely, 

 

 

 

 

 

NUR SHAZWANI BT. ROSLI 

School of Technology Management and Logistics 

College of Business 

Universiti Utara Malaysia 

06010 UUM Sintok 

Kedah 

HP: 0174487177 

Email: wanirose@gmail.com 
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PART A: DRIVING BEHAVIOUR 

 

Below are statements on driving behaviors and you are asked how often you have committed them.  

Please use the following scales to indicate your level of agreement or disagreement with each 

statement and make a tick (/) on any scale as you feel appropriate. 

 

1 – Strongly Disagree 

2 – Disagree 

3 – Neutral 

4 – Agree 

5 – Strongly Agree 

 

No. Item      

1. 

 

2. 

 

3. 

4. 

5. 

 

6. 

 

7. 

8. 

9. 

10. 

 

11. 

 

12. 

 

13. 

 

I often drive especially close to the car in front as a signal to its driver 

to go faster or get out of the way 

I oftencross a junction knowing that the traffic lights have already 

turned red 

I often disregard the speed limits on a residential road 

I often disregard the speed limits on a highway 

I often have an aversion to a particular type of a driver and indicate 

my hostility by whatever means I can. 

I often become impatient with a slow driver in the right lane and 

overtake on the left lane. 

I often get involved with ‘races’ with other drivers 

I often become angered by another driver and give chase 

I often sound my car horn to indicate my annoyance to another driver 

I often stay in a highway lane that I know will be closed ahead until 

the last minute before forcing my way into the other lane. 

I often make an attempt to overtake someone that I had not noticed to 

be signaling a left/right turn. 

I often miss ‘give way’ sign and narrowly avoid colliding with traffic 

having right of way. 

I often fail to notice that pedestrians are crossing when turning into a 

side street from a main road 

1 

 

1 
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1 
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5 

 

5 

 

5 
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14. 

 

15. 

 

16. 

 

17. 

 

18. 

 

19. 

 

20. 

21. 

22. 

23. 

 

24. 

 

25. 

 

 

Queuing to turn right/left onto a main road, I often pay such a close 

attention to the mainstream of traffic that I nearly hit the car in front. 

I often fail to check my rear view mirror before pulling out or 

changing lanes. 

I often underestimate the speed of an incoming vehicle when 

overtaking. 

I often apply sudden brakes on a slippery road or steer wrong way in a 

skid. 

I often get into the wrong lane when approaching a roundabout or a 

junction. 

I often misread the signs and exit from the roundabout on the wrong 

road.  

I forget where I left my car in the car park. 

I often hit something when reversing that I had not previously seen. 

I often make an attempt to drive away from the traffic lights 

I often switch on one thing such as headlights when I meant to switch 

on something else such as wipers. 

Intending to drive to destination A, I often ‘wake up’ finding myself 

in destination B because the latter is my more usual destination. 

I often realize that I have no clear recollection of the road along which 

I have been travelling. 
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PART B: BIG ‘5’ PERSONALITY 

 

Below are statements that describe your personality characteristics.  Please use the following scales 

to indicate your level of agreement or disagreement with each statement. To evaluate each 

statement make a tick (/) on any scale as you feel appropriate. 
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1 – Strongly Disagree 

2 – Disgree 

3 – Neutral 

4 – Agree 

5 – Strongly Agree 

 

 

No. Item      

 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

 

18. 

19. 

20. 

21. 

22. 

Extraversion 

I am talkative 

I am reserved ® 

I am full of energy 

I generate a lot of enthusiasm 

I have an assertive personality 

I am sometimes shy and inhibited ® 

I am outgoing and sociable 

I tend to be quiet ® 

Agreeableness 

I tend to find fault with others ® 

I start quarrels with others ® 

I am helpful and unselfish with others 

I have a forgiving nature 

I can be cold and aloof ® 

I am considerate and kind to almost everyone 

I am generally trusting 

I am sometimes rude to others ® 

I like to cooperate with others 

Conscientiousness 

I do a thorough job 

I can be somewhat careless ® 

I am a reliable worker 

I tend to be disorganized ® 

I tend to be lazy ® 
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23. 

24. 

25. 

26. 

 

 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

I persevere until the task is finished 

I do things efficiently 

I make plans and follow through with them 

I am easily distracted ® 

 

Neuroticism 

I am depressed, blue 

I am relaxed, handle stress well ® 

I can be tense 

I worry a lot 

I am emotionally stable, not easily upset ® 

I can be moody 

I remain calm in tense situation ® 

I get nervous easily 

Openness 

I am original, come up with new ideas 

I am curious about many different things 

I am ingenious, a deep thinker 

I have an active imagination 

I am inventive 

I value artistic, aesthetic experiences 

I prefer work that is routine ® 

I like to reflect, play with ideas 

I have few artistic interests ® 

I am sophisticated in art, music or literature 
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PART C: SELF-EFFICACY 

 

Below are statements that describe your self-efficacy. Please use the following scales to indicate 

your level of agreement or disagreement with each statement. To evaluate each statement make a 

tick (/) on any scale as you feel appropriate. 
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1 – Strongly Disagree 

2 – Disagree 

3 – Neutral 

4 – Agree 

5 – Strongly Agree 

 

 

No. Item      

1. 

2. 

 

3. 

4. 

5. 

 

6. 

7. 

 

8. 

 

9. 

10. 

I can always manage to solve difficult problems if I try hard enough 

If someone opposes me, I can find the means and ways to get what I 

want 

It is easy for me to stick to my aims and accomplish my goals 

I am confident that I could deal efficiently with unexpected events 

Thanks to my resourcefulness, I know how to handle unforeseen 

situations 

I can solve most problems if I invest the necessary effort 

I can remain calm when facing difficulties because I can rely on my 

coping abilities 

If I am confronted with a problem, I can usually find several 

solutions 

If I am in trouble, I can usually think of a solution 

I can usually handle whatever comes my way.   

 

1 

1 

 

1 

1 

1 

 

1 

1 

 

1 
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5 

5 

 

 

 

PART D: SAFETY CULTURE 

 

Below are statements that describe your opinion on safety culture. Please use the following scales 

to indicate your level of agreement or disagreement with each statement. To evaluate each 

statement make a tick (/) on any scale as you feel appropriate. 

 

1 – Strongly Disagree 

2 – Disagree 

3 – Neutral 

4 – Agree 

5 – Strongly Agree 
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No. Item      

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I pride myself on my ability to work safely 

Safety is more important than productivity 

I am encouraged to raise safety concerns 

Safety at work is as important as safety at home 

I hope to be known as a safe worker 

I feel free to report safety hazards 

I ensure the highest level of safety when I carry out a job 

I feel that it is important to maintain safety at all times 

The most important part of completing a job is being safe 

I believe that it is important to reduce risks of accidents in a 

workplace 

1 

1 

1 

1 
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1 
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5 

5 
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PART E: DEMOGRAPHY 

Please make a tick (/) in an appropriate box. 

 

1. Gender Male  

  Female  

 

2. Ethnicity Malay  

  Chinese  

  Indian  

  Iban/Bidayuh  

  Kadazan/Dusun  

  Others  

 

3. Age (years) 20 and below  

  21 – 30  

  31 – 40  

  41 – 50  

  Above 50  

 

4. Education Level SPM and Lower  

  STPM/Diploma  

  Degree  

  Master  

  PhD  
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5. Marital status Married  

  Single  

  Divorced/Widow  

 

6. Occupation Government  

  Private Sector  

  Self Employed  

  Student  

  Unemployed/Housewife  

 

7. Job Position (if relevant) Top Management  

  Middle Management  

  Supervisory  

  Clerical  

  General Worker  

 

8. Driving Experience (Years) Less than 5  

  5 - 10  

  11 - 15  

  16 - 20  

  More than 20  
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SOAL SELIDIK 

 

 

 

 

Tuan/Puan, 

 

 

 

Saya adalah calon PhD daripada Kolej Perniagaan, Universiti Utara Malaysia, sedang 

mengendalikan kajian kedoktoran bertajuk ‘Kesan 5 Besar Personaliti, efikasi diri dan budaya 

keselamatan ke atas gelagat pemanduan di kalangan pemandu-pemandu kereta di Malaysia’.  

Kajian ialah sebagai memenuhi syarat keperluan ijazah PhD saya, dan anda telah dipilih untuk 

menyertainya. 

 

Sila lengkapkan borang soal-selidik ini dan maklum balas anda yang jujur amat dihargai.  Tidak 

ada jawapan betul atau salah dalam soalan-soalan ini. Semua makulmat yang diperoleh adalah 

untuk tujuan akademik semata-mata dan akan dianggap sulit untuk setiap masa. 

 

Kerjasama anda dalam kajian di dahului dengan ucapan ribuan terima kasih. 

 

 

 

 

 

Yang Benar, 

 

 

 

 

 

NUR SHAZWANI BT. ROSLI 

Pusat Pengajian Pengurusan Technologi dan Logistik 

Kolej Perniagaan 

Universiti Utara Malaysia 

06010 UUM Sintok 

Kedah 

Emel: wanirose@gmail.com 
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BAHAGIAN A: GELAGAT PEMANDUAN 

 

Di bawah ini ialah pernyataan yang mengambarkan gelagat pemanduan dan anda diminta 

menyatakan kekerapan anda melakukannya. Sila gunakan skala berikut untuk menentukan tahap 

persetujuan atau tidak persetujuan anda ke atas pernyataan ini dan tandakan (/) skala mana yang 

anda rasa sesuai. 

 

1 – Sangat Tidak Setuju 

2 – Tidak Setuju 

3 – Neutral 

4 – Setuju 

5 – Sangat Setuju 

 

No. Item      

1. 

 

 

 

2. 

 

 

3. 

 

 

4. 

 

 

5. 

 

 

6. 

 

 

7. 

 

 

8. 

 

 

9. 

 

 

10. 

 

Saya sering memandu sangat rapat dengan kereta di hadapan sebagai 

isyarat kepada pemandu supaya memandu lebih laju atau menukar 

laluan. 

 

Saya sering memotong di persimpangan walaupun lampu trafik sudah 

menyalakan merah  

 

Saya sering tidak mengendahkan had laju apabila menggunakan 

jalanraya di kawasan penduduk/taman  

 

Saya sering tidak mengendahkan had laju apabila menggunakan lebuh 

raya  

 

Saya sering mempunyai pandangan serong terhadap jenis pemandu 

tertentu dan menunjukkan sikap permusuhan sedaya upaya saya  

 

Saya sering menjadi tidak sabar dengan pemandu yang perlahan di 

lorong kanan dan memotongnya di lorong kiri  

 

Saya sering terlibat dalam ‘perlumbaan’ dengan pemandu-pemandu 

lain. 

 

Saya sering menjadi marah dengan pemandu lain dan akan bertindak 

mengejarnya 

 

Saya sering membunyikan hon kereta bagi menunjukkan kekecewaan 

saya terhadap pemandu lain   

 

Saya sering menggunakan lorong lebuh raya yang saya tahu akan  
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11. 

 

 

12. 

 

 

13. 

 

 

14. 
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18. 

 

 

19. 

 

 

20. 

 

21. 

 

 

22. 

 

 

23. 

 

 

24. 

 

 

25. 

ditutup di hadapan sehingga saat-saat akhir sebelum saya memaksa 

memasuki ke lorong lain  

 

Saya sering mencuba untuk memintas seseorang yang saya tidak sedar 

telah memberi notis isyarat untuk menukar ke kiri/kanan  

 

Saya sering hilang pandang tanda ‘beri laluan’ dan hampir terlanggar 

dengan kenderaan yang mempunyai hak laluan  

 

Saya sering gagal melihat pejalan kaki sedang melintas apabila 

menukar kepada jalan kecil daripada jalan utama  

 

Beratur untuk menukar haluan kanan/kiri ke jalan utama,  saya sering 

memberi tumpuan penuh kepada arus trafik sehingga saya hampir 

terlanggar kereta di hadapan  

 

Saya sering gagal memeriksa cermin pandang belakang sebelum keluar 

atau bertukar  

 

Saya sering memandang rendah kelajuan kenderaan mendatang apabila 

membuat pemotongan  

 

Saya sering brek mengejut atas jalan licin or mengemudi arah salah 

bila menggelincir  

 

Saya sering memasuki lorong yang salah apabila bertemu dengan 

bulatan atau persimpangan  

 

Saya sering tersalah baca tanda-tanda dan keluar daripada bulatan 

melalui jalan salah  

 

Saya sering terlupa di mana saya letak kereta di parkir kereta  

 

Saya sering terlanggar sesuatu apabila mengundur yang saya tidak 

pernah lihat sebelum ini  

 

Saya sering berusaha untuk memandu jauh daripada lampu-lampu 

trafik  

 

Kadangkala saya suis sesuatu seperti lampu depan apabila saya 

maksudkan untuk suis sesuatu yang lain seperti viper  

 

Bertujuan untuk memandu ke destinasi A, saya sering ‘tersedar’ 

mendapati diri di destinasi B disebabkan ianya destinasi kebiasaan saya  
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Saya sering sedar yang saya tidak mempunyai ingatan jelas mengenai 

jalan yang telah dilalui 

 

 

 

 

 

 

 

 

BAHAGIAN B:  PERSONALITI 

 

Di bawah adalah pernyataan yang mengambarkan ciri-ciri personaliti anda. Sila gunakan skala 

berikut untuk menentukan tahap persetujuan atau tidak persetujuan anda ke atas pernyataan ini. 

Untuk menilai setiap pernyataan tandakan (/) ke atas skala mana yang anda rasa sesuai. 

 

1 – Sangat Tidak Setuju 

2 – Tidak Setuju 

3 – Neutral 

4 – Setuju 

5 – Sangat Setuju 

 

No. Item      

 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

 

Saya seorang yang suka bercakap  

Saya seorang pendiam  

Saya seorang yang penuh bertenaga  

Saya mempunyai penuh semangat  

Saya mempunyai sifat yang tegas  

Kadangkala saya pemalu dan terencat  

Saya suka bergaul dan bersosial  

Saya cenderung untuk berdiam  

Saya kerap mencari kesilapan dengan orang lain  

Saya memulakan pertengkaran dengan orang lain  

Saya suka membantu dan tidak mementingkan diri sendiri  

Saya mempunyai sifat pemaaf  

Saya boleh menjadi dingin dan menyendiri  

Saya seorang yang bertimbang rasa dan baik dengan semua orang  

Saya umumnya mudah mempercayai orang lain 

Saya kadangkala kurang ajar dengan orang lain 

Saya suka bekerjasama dengan orang lain  
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18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

Saya melakukan kerja dengan teliti  

Saya boleh menjadi agak cuai  

Saya seorang pekerja yang boleh dipercayai 

Saya kerap menjadi tidak terurus 

Saya kerap menjadi malas 

Saya bersungguh-sungguh melakukan tugasan sehingga selesai  

Saya melakukan sesuatu dengan cekap  

Saya membuat perancangan dan menyusulinya  

Saya mudah hilang tumpuan 

Saya seorang yang tertekan 

Saya seorang yang tenang, menangani tekanan dengan baik 

Saya boleh menjadi cemas 

Saya terlalu risau 

Saya boleh menjadi muram 

Saya mempunyai emosi yang stabil, tidak mudah terganggu perasaan  

Saya sentiasa tenang dalam situasi yang tegang 

Saya mudah gugup 

Saya seorang yang asli, menghasilkan idea-idea yang baru  

Saya mempunyai sifat ingin tahu tentang banyak perkara yang 

berlainan    

Saya seorang yang pintar, pemikir yang mendalam  

Saya mempunyai imaginasi yang aktif  

Saya seorang pereka cipta  

Saya menghargai seni, pengalaman estetika  

Saya lebih suka kerja yang rutin 

Saya suka membayangkan, bermain dengan idea  

Saya mempunyai minat yang rendah terhadap kesenian  

Saya canggih dalam kesenian, muzik atau sastera  
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BAHAGIAN C: EFIKASI DIRI 

 

Di bawah adalah pernyataan yang mengambarkan efikasi diri anda. Sila gunakan skala berikut 

untuk menentukan tahap persetujuan atau tidak persetujuan anda ke atas pernyataan ini. Untuk 

menilai setiap pernyataan tandakan (/) ke atas skala mana yang anda rasa sesuai. 

 

1 – Sangat Tidak Setuju 

2 – Tidak Setuju 

3 – Neutral 

4 – Setuju 

5 – Sangat Setuju 

 

 

No. Item      

1. 

 

 

2. 

 

 

3. 

 

 

4. 

 

 

5. 

 

 

6. 

 

 

7. 

 

 

8. 

 

 

9. 

 

 

10. 

Saya sentiasa dapat menyelesaikan masalah yang sukar sekiranya 

saya mencuba dengan gigih  

 

Jika seseorang menentang saya, saya boleh mencari ikhtiar dan 

kaedah untuk mendapat apa yang saya inginkan  

 

Adalah mudah bagi saya untuk berpegang kepada matlamat dan 

mencapai sasaran saya  

 

Saya yakin saya boleh mengendalikan secara berkesan kejadian-

kejadian tak diduga  

 

Terima kasih atas kecekapan saya,  saya tahu bagaimana untuk 

menangani keadaan yang tidak dijangka  

 

Saya boleh menyelesaikan kebanyakan masalah jika saya 

mengusahakan yang sepatutnya  

 

Saya mampu bertenang bila berhadapan dengan kerumitan kerana 

saya boleh bergantung kepada keupayaan daya tindak saya  

 

Jika saya berhadapan dengan suatu masalah, saya selalunya dapat 

mencari beberapa penyelesaiannya  

 

Jika saya dalam kesusahan, saya biasanya dapat memikirkan 

penyelesaiannya  

 

Saya biasanya mampu menangani apa sahaja yang datang dengan 

cara saya sendiri  

1 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

 

 

1 

2 

 

 

2 

 

 

2 

 

 

2 

 

 

2 

 

 

2 

 

 

2 

 

 

2 

 

 

2 

 

 

2 

3 

 

 

3 

 

 

3 

 

 

3 

 

 

3 

 

 

3 

 

 

3 

 

 

3 

 

 

3 

 

 

3 

4 

 

 

4 

 

 

4 

 

 

4 

 

 

4 

 

 

4 

 

 

4 

 

 

4 

 

 

4 

 

 

4 

5 

 

 

5 

 

 

5 

 

 

5 

 

 

5 

 

 

5 

 

 

5 

 

 

5 

 

 

5 

 

 

5 



299 
 

 

 

 

BAHAGIAN D: BUDAYA KESELAMATAN 

 

Di bawah adalah pernyataan yang menerangkan pandangan anda tentang budaya keselamatan. Sila 

gunakan skala berikut untuk menentukan tahap persetujuan atau tidak persetujuan anda ke atas 

pernyataan ini. Untuk menilai setiap pernyataan tandakan (/) ke atas skala mana yang anda rasa 

sesuai. 

 

1 – Sangat Tidak Setuju 

2 – Tidak Setuju 

3 – Neutral 

4 – Setuju 

5 – Sangat Setuju 

 

 

No. Item      

1. 

 

2. 

 

3. 

 

4. 

 

 

5. 

 

6. 

 

 

7. 

 

 

8. 

 

9. 

 

10. 

Saya bangga dengan keupayaan saya bekerja dengan selamat  

 

Keselamatan lebih penting daripada produktiviti  

 

Saya digalak untuk menimbulkan kebimbangan tentang keselamatan  

 

Keselamatan di tempat kerja sama penting dengan keselamatan di 

rumah  

 

Saya berharap untuk dikenali sebagai pekerja yang selamat  

 

Saya rasa bebas untuk melaporkan bahaya yang mengancam 

keselamatan  

 

Saya memastikan tahap keselamatan tertinggi ketika melaksanakan 

tugas  

 

Saya rasa adalah penting menjaga keselamatan sepanjang masa  

 

Bahagian paling penting dalam menyempurnakan tugas ialah selamat  

 

Saya percaya bahawa pentingnya mengurangkan kemalangan di 

tempat kerja  
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BAHAGIAN E: DEMOGRAFI 

Sila tandakan (/) di dalam kotak yang sesuai 

 

1. Jantina Lelaki  

  Perempuan  

 

2. Bangsa Melayu  

  Cina  

  India  

  Iban/Bidayuh  

  Kadazan/Dusun  

  Lain-lain  

 

3. Umur (tahun) 20 dan ke bawah  

  21 – 30  

  31 – 40  

  41 – 50  

  Atas 50  

 

4. Tahap Pendidikan SPM dan ke Bawah  

  STPM/Diploma  

  Ijazah  

  Sarjana  

  PhD  

 

5. Status Perkahwinan Kahwin  

  Bujang  

  Duda/Janda/Balu  

 

 

6. Pekerjaan Kerajaan  

  Sektor Swasta   

  Bekerja Sendiri  

  Pelajar  

  Tak Bekerja/Suri 

Rumah 

 

 

7. Kedudukan Jawatan  Pengurusan Atasan  

 (jika berkaitan) Pengurusan Bawah  

  Penyelia  

  Perkeranian  

  Pekerja Am  
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8. Pengalaman Memandu (Tahun) Kurang 5  

  5 – 10  

  11 – 15  

  16 – 20  

  Melebihi 20  
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