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Abstract: Road accidents in Malaysia especially involving motorcyclists are incredibly alarming. As a result, 
our country has been suffered significant losses, especially in terms of human capital. Therefore, comprehensive 
and effective efforts must be taken by all parties, either government or private organizations, to address these 
critical issues. Malaysian Institute of Road Safety Research (MIROS), as the leading institution that focuses on 
road safety research in Malaysia, has developed a mobile application approach as one of the initiatives to 
overcome the problem. This paper highlights the development of the mobile application that be able to measure 
safe riding behaviours among motorcyclists, which then called as Safer Riders Behavioural Scores (SCORES). 
The development involved the identification of four variables that contribute to safe riding behaviours, which 
were stress, fatigue, situational awareness, and hazard perception. The process of measurement, integration, 
analysis, and results display of the identified variables were performed by the SCORES mobile application. The 
main page of SCORES contains evaluation components (i.e., rider details and all four variables) and information 
icons (i.e., contact us, application details, additional participants, main page, participant list with scores, server 
setting, and user profile). All the recorded data can be accessed and downloaded from the secured server for 
further data analysis. It is hoped that the SCORES will give benefits to society, particularly motorcyclists for 
road safety betterment in Malaysia. 
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1.0 INTRODUCTION 

Nearly 1.35 million road users decease every year because of road traffic crashes. Unfortunately, 

more than half of deaths are among vulnerable road users, which were motorcyclists, pedestrians and 

cyclists [1]. A study conducted by Chan, Partouche and Pasquier [2] discovered that human errors are 

the major contributing factor, which is about 90% of road traffic accidents. In Malaysia, 6,284 losses of 

life were reported due to road crashes in 2018, with an average of 17 people killed every day [3]. Polis 

Di Raja Malaysia also revealed that more than half (65.7%) of recorded fatalities resulted from road 

accidents involved by motorcyclists in 2018, with 4,128 motorcyclists lost their lives that year. 
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According to the crash data exposed that about 79.44% of the motorcyclist (riders) deaths that did 

faults were categorized based on human behaviour faults, including careless and dangerous riding [3]. 

Motorcyclists are vulnerable to a higher risk of fatality and serious injury in crash involvement 

due to insufficient protection of the vehicle structure. Pang et al. [4] discovered that 62.9% of critical 

organ injuries among motorcyclists involved in the crash were associated with head injuries. In the 

research study undertaken by Abdul Manan and Várhelyi [5], a total of motorcycle billion kilometres 

travelled as well as motorcycle fatalities in Malaysia raised from 1999 to 2008, shows that motorcycle 

casualties are affected by the upsurge in an exposure. 

Correspondingly with regards to safety in the workplace, one primary concern of the 

organization is to protect the workers from risks and health problems while enhancing the well-being 

and security of workers at work. Due to this concern, the occurrence of accidents at work is the most 

important issue to be given attention. Two types of work-related accidents include commuting 

accidents and accidents occurring during work or occupational accidents. Commuting accident is 

generally similar to a road traffic accident since both happen on the road. In Malaysia, 69,980 work-

related accident cases were reported in 2017, with 47.61 percent due to commuting accidents [6]. 

SOCSO also reported that 60% of the total deaths of the commuting accident were motorcyclists [7]. 

According to the European Transport Safety Council (ETSC) [8], motorcycle safe riding needs a 

higher level of vehicle manoeuvre and cognitive skills, for instance, those associated with the 

anticipation, detection and evaluation of hazard cognitive skills as compared to the driving a car. This 

fact is not surprising given the unstable nature of motorcycle riding since it has two wheels compared 

with four wheels vehicle. Many studies have shown that there is a relation between road crashes and 

hazard perception skills [8]-[10]. The studies suggest that motorcycle crashes and fatalities could be 

reduced by conducting an effective method that is enhancing motorcyclists’ hazard perception skills. 

Many countries around the world have implemented hazard perception tests as a requirement of 

passing the driving assessment to obtain a driver's license. The hazard perception test can be defined 

as a multimedia presentation that includes video footage of traffic scenarios with the driver’s view. 

Candidates are required to touch the screen when they need to change speed or begin a manoeuvre to 
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avoid a crash. The scenarios presented to the candidate involve visual scanning, safe gap, and 

following distance [11]. 

Many works of literature emphasize the fact that fatigue is considered as a serious threat to 

road users as well as motorcyclists. Lots of fatigue measures have been used to evaluate driver 

fatigue. Cognitive and psychomotor performance that measure perception, reaction time, cognitive 

performance, and concentration considered as amongst the most effective measures of fatigue [12]. 

The subjective experience is also a tremendously vital element of fatigue. The bipolar scale is a well-

known technique to measure subjective fatigue that signifies fatigue symptoms in analogue form [13]. 

Nevertheless, the findings on the impact of fatigue on subjective measures and driving performance 

have always been inconsistent [14]. 

Due to the unique and complex nature of motorcycle riding, situational awareness and stress 

among them will also be focused on this project. Situational awareness can be referred to knowledge 

and understanding of motorcyclists to the environment at the current time, as well as a projection of 

its status in the near future [15]. Good and prudent motorcyclists should continuously conduct a 

perception-cognition-action procedure to ensure they are always conscious and attentive to the 

important and relevant information on the road; therefore, very quick decisions should be made while 

riding. Bellet and Banet [16] point out that motorcyclists must have some consequential skills and 

attributes, which are analyze information about the environment, comprehend the present situation, 

anticipate conceivable changes in the future, determine on how to respond with others and manage 

their mental and physical workload. Besides, motorcyclists are also exposed to the stress situation 

while riding due to many factors. According to Lazarus and Launier [17], rider stress can be defined 

as responses related to the perception and evaluation of riding as being challenging or risky relative to 

the riding capabilities. 

Seeing the critical issues of road accidents among motorcyclists, MIROS conducted the mobile 

application development that could quantify safe riding behaviour among motorcycle riders, namely, 

Safer Riders Behavioural Scores (SCORES). The benefits of the SCORES are particularly as inputs for 

training need analysis in developing an effective and comprehensive training module on safe riding 

for road safety enhancement in Malaysia. Furthermore, the mobile application could be utilized for 
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government or private organizations and also communities by creating a rewards system among their 

employees or members to award the prudent riders on the road. Besides, the mobile application could 

provide better awareness among motorcyclist about the importance to ride safely on the road. This 

paper explains the methodology, development process, and how the mobile application works.  

2.0 METHODS 

This section explains the methodology involved in mobile application development, including 

the development of framework and stages. 

A. The Framework of Mobile Application Development 

All the identified variables were integrated by the mobile application that can measure the safe 

riding behaviours among motorcycle riders. The scores of each safe riding behaviours variables were 

calculated and produced by the application. The mobile application has been named as Safer Riders 

Behavioural Scores (SCORES). Figure 1 shows the framework of mobile application development. 

 

 

 

 

 

 

 

 

 

Fig. 1.   The Mobile Application Development Framework 

 

B. Mobile Application Development Stages 

The development stages were designed and customized in the domain of safe riding 

behaviours. The development stages presented in this project were adopted and adapted from the 

“Mobile Application Development – Best Practices” model presented by Flora, Wang and Chande 

[18]. The following development steps were applied, using various stages of application development 
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from early to final completion stage. This project considers that the following six steps of development 

protocols were necessary for the successful development of the mobile application. Table 1 provides a 

review of various stages utilized for the development of the mobile application. 

Table 1 Development Stages of Mobile Application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The detailed explanation for each stage is as follows: 

1) Application Planning:  This stage is required in the context of measuring safe riding 

behaviours among motorcycle riders. A proper strategic plan was crafted with a detailed set of actions 

and approaches, thus allowing a competent and cost-effective strategy. The objectives of the stage are 

to understand the mobile application's primary functions, share the mobile application concept with 

team members, and finally set up the project.  

2) Application Needs:  After the planning process, safe riding behaviours measurement and 

scoring calculation were discussed at this stage. This is the most critical phase of the entire mobile 

application development life cycle. At this stage, the variables that contribute to safe riding 

behaviours were identified and selected by researchers. They were also empowered by letting them 

select the way the data is acquired and displayed by maintaining the uncomplicatedness and lucidity 



Human Factors and Ergonomics Journal (HFEJ) 2022, Vol. 7 (1): 1 – 18 
 

6 
 

of the application. The planning strategy was conducted to ensure a better user-friendly interface and 

performance.  

3) Application Design and Sociability: All the application designs of User Interface (UI) and User 

Experience (UX) were discussed and determined by the researchers at this stage. A simple design was 

chosen without utilizing too many resources and decorations. This stage also involved the analysis of 

non-functional requirements by removing non-impactful functions. Modern-day users do not spend 

more than five minutes to explore the new application. Therefore, the application should have 

appropriate architecture and apply script, icon, and visuals display that are universally familiar and 

without socially sensitive.  

4) Application Development: At this stage, close collaboration between the lead researcher and 

application developer was materialized to ensure that application requirements are being addressed 

perfectly. Every single mobile platform and ergonomics issue was counted and chosen accordingly. 

Processes of development planning and variables integration that contribute to safe riding behaviours 

were conducted at this stage. 

5) Application Testing: Application testing activity was carried on actual devices and users. The 

usability of the mobile application was verified to ensure the application is working properly. The 

activity was conducted iteratively and as often as possible. Multiple devices, different screen sizes and 

carrier connections or networks were tested to confirm the application usability. 

6) Maintenance of Application: An element of continuous improvement of the mobile application 

was implemented at this stage that purposely to monitor the performance of application during 

testing activity, easy maintenance and alteration. Therefore, users could amend, add and remove 

unnecessary functions and features depending on the future needs. In addition, database backup and 

system support also focused on and identified at this stage. 
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3.0 RESULTS AND DISCUSSION 

This section discusses the results of the development project that covers the mobile application 

software and hardware. The end product of this project was called as Safer Riders Behavioural Scores 

(SCORES), a mobile application that measures safe riding behaviours among motorcycle riders.  

A. Integrated System of Safer Riders Behavioural Scores (SCORES) Mobile Application 

The development of the SCORES mobile application consists of some components that are 

integrated into one system. The main components of the integrated system of SCORES are explained 

in Table 2. 

Table 2 Main Components of the Scores Integrated System 

 

 

 

 

 

 

 

 

 

 

 

 

B. Application Software 

Figure 2 shows the Android Application Package (APK) file for SCORES that can be installed on 

the mobile phone. After the installation completed, the SCORES icon will appear on the mobile phone 

main page, and therefore, it is ready to use. The SCORES uses national language as the main medium 

of instruction and communication. Figure 3 depicts the login interface whereby the user needs to sign 

in with a valid user identification and password for security purposes. 
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a)                                                                                          b)  
 

Fig. 2.   (a) SCORES Android Application Package (APK) file. (b) SCORES Icon on the Mobile Phone 

Main Page. 

 

 

 

 

 

 

 

Fig. 3. Interface of User Login. 
 

Figure 4 explains the interface of SCORES introduction that tells the user what the application is 

about. It provides the background information and the objective of the SCORES that the user needs to 

understand. After the user presses the Proceed button, the main page or dashboard for SCORES will 

appear as shown in Figure 5, which displays evaluation components of SCORES that must be fulfilled 

by the user, which are Rider Details, Stress, Fatigue, Situational Awareness, and Hazard Perception.  

Other icons are clickable and display certain information which contacts us, application details, 

additional participants, main page, participant list with scores, server setting and user profile. 
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Fig. 4. SCORES Introduction Page 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Main Page of SCORES and Other Buttons 
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1) Rider Details: This component covers a set of questions pertaining to the demographics and 

personal information of the participants. They shall answer all the questions accordingly. Figure 6 

shows some screenshots of the rider details page. 

 

 

 

 

 

 

 

 

 

Fig. 6. Pages Screenshot of the Rider Details 

 

2) Section A (Stress Component): The stress component measures two levels of stress which are 

stress levels from riding and daily life. There are five elements of stress level from riding, which are 

aggressive, riding situation, enjoyment, hazards awareness and fatigue level. The participant is 

required to answer all the questions. The result of each stress level will be displayed on the application 

screen. Figure 7 shows some screenshots about the stress component page. Stress level from riding 

contains 49 statements which measure the level of stress from riding among participant. These 

statements were adapted and adopted from the studies conducted by Qu et al. [19], Holm and 

Holroyd [20] and Al-Dubai et al. [21]. The total score of less than 4.00 (< 4.00) indicates a low-stress 

level. In addition, total scores between 4.00 and 6.99 specify the moderate stress level and scores of 7 

and above (≥ 7) designates high-stress level. Moreover, the stress level from daily hassle encompasses 

ten stress statements in which the total score of less than 2 (< 2) shows a low-stress level. Whereas two 

and above (≥ 2) denotes high-stress level from daily aggravation [19], [21]. 
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Fig. 7. Pages Screenshot of the Stress Component 

 

3) Section B (Fatigue Component): The fatigue component encompasses the usage of the Chalder 

Fatigue Scale (CFS). It has a scale that consists of 11 statements that measure the level of fatigue. The 

total score of three and below (≤ 3) specifies that the participant is not tired. Whereas total scores of 4 

and above (≥ 4) indicate a severe fatigue level [22]. During the early stage of this application 

development, some types of suitable fatigue scales were used for consideration, such as Fatigue 

Severity Scale (FSS), Chalder Fatigue Scale (CFS), Epworth Sleepiness Scale (ESS), and Karolinska 

Sleepiness Scale (KSS). However, after receiving feedback from some respondents during the 

application testing stage, there were too many statements and took a long time to answer regarding 

fatigue components. Therefore, we chose only one scale, the Chalder Fatigue Scale (CFS), consisting of 

more practicality (i.e., took less time to answer) and comprehensive statements related to the fatigue 

component. Figure 8 shows some snapshots referring to the fatigue component page. 
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Fig. 8. Snapshots of the Fatigue Component 

 

4) Section C (Situational Awareness Component): The situational awareness component evaluates 

participant knowledge and understanding of their environment at that time and a projection of its 

status in the near future while riding [15], [16].  The component comprehends four video clips that 

show the frontal view of the motorcyclist. The participant needs to assume and visualize that he/she 

is riding the motorcycle. After the dedicated video plays, it will be stopped at a designated time and a 

pop-up window will appear to ask the objective questions pertaining to the videos. The participant 

has 40 seconds to answer each question before the next questions and video clips begin. The time 

duration was chosen since after conducting the application testing stage, it was found that the 

duration was very suitable and practical to answer each question. The scores will be calculated to 

determine the level of situational awareness. The display of the scores summary will be displayed at 

the end of the video, which includes which questions the player got it right or wrong and the 

percentage of correct answers. Figure 9 depicts the screenshots of the situational awareness page. 
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Fig. 9. Snapshots of The Situational Awareness Component. 

 

5) Section D (Hazard Perception Component): The hazard perception component is purposely to 

assess the ability to react to hazards on the roads, in which it is considered as a crucial skill for riders. 

Without proper perceiving skills to hazardous situations while riding, riders will not be able to 

effectively respond to the hazards [9], [10], [23].  This component requires the participants to watch 25 

video clips of actual riding scenarios. The footages will be recorded from the riders’ point of view. The 

task is to indicate all potential hazards that are being displayed by choosing one out of four possible 

answers. Recognition of the most imminent hazards are the parameters of evaluation [11]. Similar to 

the constraints of the situational awareness component, this phase focused on the scores that will be 

given based on the numbers of correct hazard detection. Figure 10 shows the pages sample of the 

hazard perception component. 
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Fig. 10. Some Pages Sample of the Hazard Perception Component 

 

C. Account Setting 

Account settings for SCORES are categorized into three accounts settings which are MIROS 

administrator, company administrator and user accounts. The setting of the accounts can be made via 

the following web page http://scores.miros.gov.my/admin/login. Any modifications made will be 

linked in real-time connection with the SCORES mobile application through the dedicated server. All 

the accounts can be accessed and protected by specific usernames and passwords. 

1) MIROS administrator account: The account has authorized to control, manage and monitor 

entire accounts of the SCORES mobile application including company administrator and user 

accounts. Besides, the account has authorized to create unique usernames and passwords for all the 

accounts for security measures. Data for all users from different companies can be downloaded by the 

administrator account. Figure 11 shows the interface of the MIROS administrator account. 
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Fig. 11. Website Interface for MIROS Administrator Account 

 

2) Company administrator account: The company administrator account has limited authorization 

whereby only to view the status and list of the users of the dedicated company account. In addition, 

data for each company's users can be downloaded by the account. Figure 12 illustrates the interface of 

the company administrator account. 

 

 

 

 

 

 

 

 

Fig. 12. Website Interface for the Company Administrator Account 

 

3) User account: The user account has a very limited authorization whereby only can view the 

status and information of the own data. Furthermore, the dedicated user data can be downloaded by 

the account. Figure 13 shows the website interface of the user account.  
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Fig. 13. Website Interface for the User Account 
 

SCORES mobile application allows the user account to view and retrieve the recorded 

SCORES data in the participant list page, as shown in Figure 14. The page depicts and compiles the 

overall results of the dedicated user, including their user number and scores of each section. In 

addition, the recorded data can be downloaded by the user for further data analysis according to 

research and operation needs. 

 

 

 

 

 

 

 

 

Fig. 14. Page of the User Overall Scores 
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4.0 CONCLUSION 

In a nutshell, the main objective of the project was fulfilled whereby to develop the mobile 

application that could measure safe riding behaviours among motorcycle riders. The mobile 

application called Safer Riders Behavioural Scores (SCORES) was successfully developed and hosted 

in Apache web server environment using MIROS server. PhoneGap development software was used 

that purposely to build a mobile application using hybrid applications. The programming languages 

used are HTML, CSS, and JavaScript while the database was MySQL as an open-source database 

management system. Four variables were identified that most contribute to safe riding behaviours: 

stress, fatigue, situational awareness, and hazard perception. All the identified variables were 

integrated, calculated and unveiled by the SCORES mobile application. Summary of all participants' 

results are displayed on a single page for easy viewing. 

It is recommended for future development that the SCORES will involve more extensive 

development and utilization that could measure and integrate in the real-time system for both safe 

driving and riding behaviours among vehicle drivers and riders. In addition, it will be more 

significant if there is active involvement from private, government, non-government organizations 

and communities that are able to utilize the SCORES by creating a rewards system for safe riders on 

the road. 
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