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ABSTRACT 

 
Fire prevention skills are necessary for preventing a person from being caught in uncontrollable spread of fire. Therefore, 

every person has to equip him/herself with the basic knowledge of handling fire at the early stage. The aim of this study is to 

develop an application on basic fire prevention. The study seeks to achieve the following two objectives: (i) to develop and 

design a basic fire prevention application with embedded multimedia elements and (ii) to test the functionality of the 

application in terms of content, interface, and interaction aspect. The rapid prototyping model (analysis of needs, objectives, 

designs, testing and implementation) was selected as a development model and the behaviourism learning theory was 

applied. Adobe Flash Professional CS6 was chosen as the development platform. The application consists of three modules: 

“You Need to Know,” “Mind Test,” and “Guide.” To test the functionality of the application, the developer collected data 

from three experts from the Faculty of Technical and Vocational Education and Malaysia Civil Defence Force Officer, Batu 

Pahat. The three experts were selected through targeted sampling. The result concluded that the application was smooth in 

terms of functionality thus is suitable for new learners to learn about basic fire prevention. 
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Introduction 

Nowadays, the way of teaching and learning (T&L) has evolved from the conventional teaching and learning 

(classroom) to more advance methods, such as by using the social media, a website, or an educational application. 

Numerous studies have reported on the positive effect from using an education application among students (Farrah & 

Abu-Dawood, 2018). For instance, Pechenkina et al. (2017) found that students’ retention and academic performance 

increased after they used a gamified mobile learning application for T&L. A positive correlation was also found 

between students’ scoring highly on the application and the achievement of higher academic grades.  

A mobile application can also be used to educate people about general knowledge and awareness. In a study by 

Sharifah Nurkhadijah et al. (2018), sfor example, knowledge score was found to increase when a user used a mobile 

application to learn about improving safety and health among university students. This finding indicates that an 

educational application can be used in various approaches to educating people. However, despite the thousands 

applications that have been developed, what remains questionable is how an application can be develop to meet its 

purposes. Choosing or developing an inappropriate application can be problematic to students and educators 

(Papadakis & Kalogiannakis, 2017). Therefore, this study intends to develop an application that can educate students 

about fire prevention. 

 

Fire and Safety 

 
Fire represents a severe hazard in both developing and developed countries and poses significant threat to life, 

structures, properties, and environment (Kodur, Kumar & Rafi, 2019). In Malaysia, fire is one of the most frequent 

catastrophic disasters across the country. According to a report, as of July 2019, 36,043 calls had been recorded as an 

emergency call on fire, which indicates an increase from the record in 2017 (28,853 calls) (Selangorkini, 2019). The 

current statistic shows that fire disasters increase approximately 25% within two years. Fires have caused adversities 

in terms of financial and property losses. The significant increase in fire is alarming because the disaster has led to a 
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total loss of RM3.3 billion in 2018 and RM5.2 billion in 2017. The most recent statistics indicated that 107 victims 

had died and 477 victims were injured in a fire (Fire and Rescue Department Malaysia [FRDM], 2016). Therefore, 

there is a need for the general public to be educated to handle and face a fire. 

 

Fire safety for a building is primarily a priority of three principles: protecting lives, preventing the fire from 

spreading to the next buildings, and protecting property (Sulaiman, 2009). In Malaysia, FRDM prioritises human 

safeness as a priority in a building’s fire safety (Bakar, 2006). Knowledge on fire safety includes learning the basics 

of fire, fire classes, types of fire, fire-fighting methods, and fire prevention components. However, past case-studies 

have shown that building occupants are generally incapable of escaping in time and often undermine the 

precautionary measures required to avoid or escape a fire (Noah &, ISIWELE & Adamolekun, 2017).  

 

Although the FDRM has launched the Fire Prevention Campaign to raise public awareness on fire issues (Berita 

Harian, 2010), the department also identified that one of the weaknesses among the occupants is the lack of 

understanding of (i) a building, particularly in the procedure of emptying the building, and (ii) the features of a fire 

prevention system of a building. According to Athanasius (2000), a fire is easier to control within the first four 

minutes, yet, it reality, fire fighters could reach the scene within four minutes after the fire.  Therefore, a preliminary 

action is needed in the event of a fire before the arrival of the FDRM team. 

  

Problem Statement 

 
Fire prevention skill is rarely taught in classroom but is rather gained through guidance and informal experience. 

Having the basic knowledge and skills of fire evacuation are necessary for a building occupant to decide the first 

action to take in the case of fire. Yet, what remains unknown is the adequacy of people’s knowledge on the subject 

due to the lack of specific training on fire handling. The failure to take fire prevention measures might risk building 

occupants being caught in a fire. 

 

Given the above points, it is necessary that people be educated on fire prevention measures in order for them to 

prepare themselves for early evacuation. Therefore, this study aims to develop an educational application on fire 

prevention, the purpose being to raise awareness of fire prevention. In doing so, the application will be designed to 

(i) increase the fundamental understanding of the cause of the fire and (ii) provide basic preventive education on the 

placement of emergency exits during the fire, fire preparedness, and safety tips.  

 

The Behavourism Learning Theory 

 
The behaviourism learning theory emphasises that a behaviour shown is the result of an interaction between a 

stimulus and response during a learning process (Slavin, 2000). The main principles of the behaviourism learning 

theory are stimulus, response, and reinforcement. According to Skinner (1965) when there is repeated stimulation 

and response there will be learning. 

 

The application of the behaviourism learning theory in a learning application can be seen as making a learning 

material as the stimulus and what the user receives as the response. Reinforcement is the exercise or assessment 

given to a user at the end of a learning session to strengthen the information that he or she has learnt. Each right or 

wrong answer is given an appropriate response. Such notion is in accordance with the learning application developed 

in the reinforcement section, which uses the answer concept to be reviewed after successfully answering the question 

and being able to repeat all the questions. If positive reinforcement is given to the student, then the behaviour will be 

repeated and become a habit. As such, it enhances students' understanding on a given subject and motivates them not 

to choose the wrong answer as a result of answering past questions such as the concept of behaviourism. 

 

Research Objective 

 
This study, therefore, sought to achieve the following objectives: 

(i) To develop and design a basic fire prevention application with embedded multimedia elements 

(ii) To test the functionality of the application in terms of content, interface, and   

interaction aspect. 
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Research Methodology 

 
The rapid prototyping model (Tripp & Bichelmeyer, 1990) was utilised as a guideline for developing and testing the 

functionality of the application. The model proposes five steps for managing a development process, namely 

requirement analysis, setting of objectives, designing, testing, and implementation. These steps provide the developer 

with a clear path to follow to reach a goal. 

 

Requirements analysis is a process in which a developer caters to all the issues regarding the development of an 

application. In this study, the analysis began with the identification of the target user of the application. The 

developer first sought information about the target users’ awareness and knowledge on fire handling as well as their 

perceptions on the development of the application. This step was achieved by interviewing three higher- education 

students. At the same time, the developer reviewed the existing literature and applications on learning a language 

through a mobile application. Then, the developer selected the most appropriate software for developing the 

application. Several softwares were identified to be suitable, namely Microsoft Word, Adobe Photoshop CS6, Adobe 

Illustrator CS6, Audacity Sound Editor, and Adobe Flash CS6. 

 

The subsequent step was to state the objectives of the development. The objectives of the development were 

determined to be threefold: (i) to design the content including the interface design in learning basic fire prevention; 

(ii) to develop the application; and (iii) to test the functionality of the application among experts. Objective one and 

two are interrelated since the development was performed by referring to the content and interface design (objective 

one).  

 

The third step was to design the application, which is also the development phase. The design stage involved 

designing the structure of the application; applying the theory; developing the multimedia elements; as well as 

creating the storyboards, flowchart, navigational structure, and learning content. The storyboards and flowchart 

served as preliminary guidelines for the developer during the development. Both the storyboards and flowchart 

contained the draft of the placement of the multimedia elements, such as graphics, audio, animation, video and text. 

With the storyboard, the developer could decide the placement of the interactivity elements, including the buttons 

that control the application. The multimedia elements were developed separately; the graphics and animations for the 

application were created by using Adobe Photoshop CS6 and Adobe Illustrator CS6, while the audio was composed 

with Audacity Sound Editor. With these applications, the developer managed to create a red-and-orange theme 

colour and two-dimensional animations. The following three modules were incorporated into the application: “You 

Need to Know,” “Mind Test,” and “Guide.” These modules were designed to cover the knowledge of basic fire 

prevention, quizzes, and guideline for using the application. Because the elements for this application were 

developed separately, they were integrated into Adobe Flash CS6 and were then published as an application. The 

outcome was then exported to an .apk format prior to installation to an Android mobile for testing. 

 

The next step was to test the application. The testing involved testing for the functionality of the application and 

performing the maintenance of the application. Assessing the functionality was performed by seeking the agreement 

from the experts by using validation form which is a set of questionnaires. The questionnaire consists of four main 

sections: Section A (demographic details), Section B (content design), Section C (interaction design), and Section D 

(interface design). Three experts were chosen through targeted sampling for the assessment step. Two of them are 

lecturers at the Faculty of Technical and Vocational Education, and another expert is a Malaysia Civil Defence Force 

Officer based in Batu Pahat. The respondents were asked to rate their validation for each of the items in the 

questionnaire. The data obtained were then analysed by means of frequencies. 

 

The “You Need to Know” module is about learning the basics of a fire, such as the situation of a fire followed by the 

actions that need to be taken if there is a fire. The “Mind Test” module aims to test users’ comprehension of the 

basics of a fire. Two types of test are provided: multiple-choice questions and simple drag-and-drop games. Six 

multiple-choice question are provided, requiring the user to choose “right” or “wrong” as the correct answer. As for 

the drag-and-drop games, the user needs to drag the right statement to the right space, for which they can check the 

correct answer. The last module, “Guide,” was designed to guide users on how to use the application. Figure 1 and 

Figure 2 illustrate the interfaces of the application. 
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Figure 1: Main interface of Basic Fire Prevention application 

 

Figure 2: Interfaces of “You Need to Know”, “Mind Test,” and “Guide” 

 

In assessing the functionality of Basic Fire Prevention, the experts were required to answer all the four sections of 

the questionnaire: Section A (Demographic details), Section B (Content design), Section C (Interaction design), and 

Section D (Interface design).The data were analysed by means of frequencies and percentages. 

 

Table 1 shows the result of the assessment. All the experts agreed (by ticking “yes”) that the application’s content 

design fulfils the requirement, thus indicating a 100% level of acceptance on this feature.   



13 

Table 1: Acceptance of Application’s Functionality of Content Design 

No Item Frequency Percentage 

Yes No 

1 Can the game app attract user’s interest?  3 0 100 % 

2 Does the game app provide guidance to users?  3 0 100 % 

3 Is the identity page placed inside the game app easy to 

understand?  

3 0 100 % 

4 Are the notes used able to help users to improve their 

knowledge on basic fire skills?  

3 0 100 % 

5 Is it easy to understand the guidance in this game app?  3 0 100 % 

6 Is the use of the Malay language suitable to the users of 

this game app?  

3 0 100 % 

 

Table 2 shows the result of the assessment of the functionality of the application’s interaction design. All the experts 

agreed that the content design fulfils the requirement, except for item 4, to which one expert disagreed in terms the 

comprehensibility of the navigation button.  

Table 2: Acceptance of Application’s Functionality of Interaction Design 

No Item Frequency Percentage 

Yes No 

1 Is the game application easy to handle? 3 0 100 % 

2 Is this game application user-friendly?  3 0 100 % 

3 Does the exit button / icon make it easy for users to get 

out of this game app?  

3 0 100 % 

4 Do navigate buttons / icons easy to understand?  2 1 66.7 % 

5 Is the use of buttons / icons used accordingly?  3 0 100 % 

6 Are all the buttons / icons contained in this game app 

working properly?  

3 0 100 % 

Table 3 shows the result of the assessment of the functionality of the application’s interface design. All the experts 

agreed that the application’s content design fulfils the requirement, except for item 3, to which the expert disagreed 

in terms of suitability (level of acceptance = 66.7%).  

Table 3: Acceptance of Application’s Functionality of Interface Design 

No Item Frequency Percentage 

Yes No 

1 Is the writing size used suitable for this game app?  3 0 100 % 

2 Is the font type used for this game app?  3 0 100 % 

3 Is the background used appropriate?  2 1 66.7 % 

4 Are graphics / images used make this game app look 

interesting?  

3 0 100 % 

5 Are graphics / images used appropriate?  3 0 100 % 

6 Is the color choice used interesting?  3 0 100 % 

7 Is the color choice used appropriate?  3 0 100 % 

8 Is audio used interesting?  3 0 100 % 

9 Does audio used do not disturb the user's concentration?  3 0 100 % 

10 Is consistency in terms of “layout” used from page to 

page making this game app look interesting?  

3 0 100 % 

11 Is consistency in terms of buttons used from site to site 

making this game app look interesting?  

3 0 100 % 

12 Is consistency in terms of the 'font' used from page to 

page making this game app look interesting?  

3 0 100 % 
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At the same time, the experts wrote their comments for the improvement of the application. Their feedback was 

important because could facilitate the technical maintenance and amendments of the application. Table 4 below 

shows the experts’ comments and amendments that have been made based on the respective comments. 

 

Table 4: Experts’ Comments and the Amendments Made 

No Expert Position Views and Reviews Improvement Action 

1 Expert 1 

Malaysia Civil Defence Force 

Officer (13 years working 

experience) 

i. The background 

used in the quiz 

does not fit. 

 

i. The developers used 

yellow for the 

background to 

conform to the 

theme’s theme of the 

game 

ii. Additional notes for 

emergency 

treatment during 

minor accidents 

involving fire or 

non-heat 

ii. Added additional info 

in (you want to know) 

2 Expert 2 

Senior Lecturer, Department of 

Education Faculty of Technical and 

Vocational Education Universiti 

Tun Hussien Onn Malaysia 

(UTHM), Parit Raja, Johor (11 

years working experience) 

i. In the mind test 

section, it needs to 

be changed 

'description' to 

'command' 

i. The developer 

changed the word 

description to the 

instructions. 

ii. Review the use of 

button navigation 

ii. Developers arranged 

navigation by order 

3 Expert 3 

Senior Lecturer, Department of 

Education Faculty of Technical and 

Vocational Education Universiti 

Tun Hussien Onn Malaysia 

(UTHM), Parit Raja, Johor 

(12 years working experience) 

i. The Update quiz 

room section 

incomplete 

i. The developer updated 

the quiz room section 

ii. Addition to back 

button and home 

page in mind test 

section 

ii. The developer added 

the back button and 

homepage to the mind 

test section 

 

Discussion 

 
The rapid prototyping model was utilised during the development of the fire prevention application. The model 

suggests the importance of the requirement analysis step as the first step. During this step, the developer analysed the 

aspects that need to be considered prior to the designing process. The process included analysing the target users. For 

this purpose, the developer identified higher education students as the target users in the early interview for initial 

insight. A few softwares were identified during the development phase, such as Microsoft Word, Flash CS6, Adobe 

Illustrator CS6, and Audacity Sound Editor. The process was followed by stating the objective of the study, which 

are to design and develop the Basic Fire Prevention application and to assess the functionality of the application. 

Subsequently, the designing and developing processes took place. As mentioned, a number of softwares were used to 

produce the multimedia elements part by part until all of them were integrated. The storyboards served as the 

framework for the whole development process. Finally, the application was published in an .apk format. After the 

application was developed completely, three respondents were chosen as experts to evaluate the functionality of the 

application. The last step was to amend the application based on the experts’ suggestions. The rapid prototyping 

model serves as a guideline for application development and can be one of the solutions for the instructional designer 

to develop an application as well as software (Jones & Richey, 2000; Baharuddin, 2004). 

 

Three modules were created in the Basic Fire Prevention application: “You Need to Know,” “Mind Test,” and 
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“Guide.” The “You Need to Know” modules comprises the basic knowledge on fire prevention. User can learn on 

the different types of fire situations and how to handle each situation. The “Mind Test” module enables the users to 

test their comprehension on what they have learnt. The activities include answering multiple-choice questions and 

playing mini drag-and-drop games. Rewards are available for users who are able to answer the question correctly. 

The “Guide” module provides a guideline for user on how to operate the application. 

 

In the functionality test, the experts were asked to assess the functionality of the application. The following three 

aspects were assessed in this study: content design, interaction design, and interface design. As shown in Table 1, the 

application’s content design received 100% level of acceptance from the experts, thus indicating that the content of 

this application is well developed as planned. The content of the information is delivered through text, audio, and 

graphics. Clearly presented multimedia elements ensure the effectiveness of content delivery. Information about the 

basis steps are supplemented with graphics or visual presentations, which facilitate user’s understanding and 

processing information. According to Pavithra (2018), the use of various types of multimedia elements will provide a 

more realistic learning condition and hold user’s attention. Another study by Kim & Gilman (2008) also supports the 

idea that the use of visual media helps the students in learning. While a study by Li & Yang (2018) found that 

students who are visual learners gained high scores in concentration during learning. 

 

The second aspect is the interaction design. Interaction design is about how the interactivity elements of an 

application are well developed. The elements include the button and navigation flow in the application. Table 2 

shows that all the interaction aspects are nearly well developed. Only one expert disagreed that the navigate buttons 

or icons are easy to understand. This finding is in line with the comment from Expert 2, who recommended that the 

navigation button be revised. Interactivity is an important aspect of learning with the use of an application. This is 

because interactivity relates to how the users control the application, such as for navigating and browsing. In the 

application developed in this study, the button used is a medium for a user to navigate through the application. 

Interactive elements can help users to foster their learning process and create their own pace of learning (Cairncross 

& Mannion, 2001; Etim et al., 2016; Jumaat, et al., 2018).  

 

The last aspect of the functionality test was the interface design aspect. As shown in Table 3, one expert disagreed 

with the background used in the application, particularly the background for “Mind Test.” Other than that, all the 

experts agreed that the interface design fulfils the requirement. According to Ali et al. (2014), a mobile learning 

application must be easy to use, learnable, understandable, and attractive. It must also provide an enjoyable 

experience for users. The integration of multimedia elements, such as text, graphics and audio, make the interface 

more appealing. A study carried by Almaiah, Jalil, and Man (2016) found that interface design is one of the factors 

that satisfy students’ requirement in achieving a high-quality mobile learning system. 

 

Conclusion 

 
In conclusion, the development of the Fire Prevention Basic Learning Application was considerably successful. The 

high percentage of acceptance from the experts indicated that the application is acceptable with minor amendments. 

Since the mobile application is different with others e-learning, there is a concern that need to be paid attention in 

order to avoid dissatisfaction and frustration for learners (Song, 2014). The rapid prototyping (Tripp & Bichelmeyer, 

1990) utilised was found to be useful. It is hoped that the application can be used to create awareness among users on 

the importance of having knowledge on basic fire prevention. 
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