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 Background: Malaysia is one amongst Asia‟s top five within the obesity ranking. It has 

the highest obese percentage in South East Asia, and one in six Malaysians are either 
overweight or obese. Mobile Kids has taken the opportunity to develop a persuasive 

mobile game to prevent obesity among children and to get treatment while enjoying the 

game. In this paper a new game designed called Mobile Approach to Challenge Obesity 
(MACO), based  persuasive  technology designed  to  inspire  kids  to  apply  healthy  

eating  habits, as well as to encourage them to be  physically active. Objective:  The 

study‟s main goal is to develop the final prototype of the game that best matches 
between the game and users‟ needs and expectations. Results: Research finding shows 

hybrid persuasive technologies application is the suitable persuasive method to use.  It 

is the combination of two persuasive methods based on mobile technology which are 
persuasive technology to promote physical activity and healthy eating habits. A 

questionnaire has been conducted through elementary schools in Penang-Malaysia and 

prototype system is developed to ensure the compatible MACO features and design 

with the target market‟s expectations. Conclusion: As a results Out of 93 respondents, 

72% of the kids believe that MACO mobile games can help lose weight if it required 

physical activity, 75% of the kids believe that MACO mobile games can help lose 
weight if they know what healthy and unhealthy footsore, 98% of the kids believe that 

MACO mobile games are enjoyable.  
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INTRODUCTION 

 

Obesity is considered as the excess of fat in the body and childhood obesity has become a public health 

importance as it impacts every aspect of a child‟s life.  More specifically, it leads to poor health and negative 

social perceptions from society. The average of overweight and obese children combined in Malaysia, was 9.6% 

which represent a high percentage (Jongwanich, 2007). A survey has revealed increasing presence of obesity 

that is gradually increasing with age; 6.6% among children of 7 years of age and 13.8% among children of 10 

years of age (Tanphaichitr, Wahlqvist, 2000).  The risk factors linked with obesity, based on the varying facets 

of the problem and its serious implications for future health and well-being of the children is enormous.  It is 

without a doubt that the most effective solution can be achieved through programs geared to prevent such 

diseases.  Schools  have  been  the  primary  setting  for  prevention  program,  but  these  efforts  have generally  

been  found  to  be  met  with  only  limited  success.  

Persuasive technology is often developed to shift people‟s attention to particular information to change their 

thinking and actions. Persuasive technology is computer system, device or application that is voluntarily 

designed to modify a person‟s attitude or behavior (Fogg, 2003). Here, the mobile technology‟s, stress is to 

modify habits or do activities that will lead to the individual well-being‟s enhancement through healthcare and 

fitness. 

Children on average spend more than three hours daily in front of the TV, an hour at the computer and 30 

minutes playing video games. They also send almost 100 text messages daily (Pollak et al, 2010).  So it was 

decided to tackle health-related problems by reaching kids through the media with which they are the most 

intimate.  

This opens major opportunities for Mobile Kids to treat obese boys and girls. Mobile Kids is a start-up 

company that develops game system especially for obese children. Mobile Approach to Challenge Obesity 
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(MACO) is a game–based persuasive mobile technology designed to inspire kids to apply healthy eating habits, 

and to begin and continue being physically active, through fun ways of motivating them to exercise more and 

encourage them to pick suitable food amounts and types.  

A study on persuasive technologies application and childhood obesity intervention will be carried out.  This 

is to determine  the  best  persuasive  technologies  application  to  be used  in  the  MACO game.  A proposed 

system framework will be used as the guideline to design and produce the visual prototype.  A survey will be 

conducted to study user‟s expectation towards the MACO game as to assist in designing and developing the 

features of the game.  The effectiveness of the system will be tested using user interface satisfaction evaluation 

based on interviews questions.  The result will be discussed using descriptive statistics. 

The recent paper is going to be organized as follow. Section 2 presents the related works. Section 3 

discusses the proposed framework. Section 4 shows the experimental design and test results, and finally, Section 

5 presents the conclusions and future work. 

The recent paper is going to be organized as follow. Section 2 presents the related works. Section 3 

discusses the proposed framework. Section 4 shows the experimental design and test results, and finally, Section 

5 presents the conclusions and future work. 

 

Related works: 

Persuasive technology can be described as a computer system, device or application that is voluntarily 

created to modify a person‟s thinking or behavior (Fogg, 2003).  The tools include (e.g., pedometer or balance 

board), media (e.g., video, audio, or both), and social interaction (e.g., playing with another person) to enable the 

individual to change his behavior without being conscious of it.  Even though the DDR (Dance Dance 

Revolution) was not created to promote physical activity, it has transformed exercise attitudes and children and 

youth‟s behavior through persuasive technology.  The DDR makes use of video, music and dance platforms to 

attract the interest of children and encourage them to perform the activity without being aware.  The field of 

persuasive technology has a significant impact in the promotion of physical activity and health conducive 

behaviors (Fogg , Eckles, 2007). 

 

Using Persuasive Technology To Promote Physical Activity:  

 Fogg (2002) has labeled this phenomenon “persuasive technology”. Fogg suggests that persuasive 

technology may enable change in people‟s behavior in the domain of non-commercial industry like preventative 

healthcare and fitness. The emphasis of the mobile technologies is to change the habits or to improve the 

individual‟s health by monitoring his or her behavior. For instance, Firefly™ toothbrush is incorporated with a 

bright LED light internally which flashes for a minute after the handle is pressed.  This flashing light encourages 

children to brush their teeth longer taking their oral health into consideration. 

For many years, technology has been utilized in the promotion of physical activity and active lifestyle.  

Pedometers, accelerometers and heart rate monitors were utilized to motivate players.  Current technologies and 

methods are being utilized in the promotion of physical activity and these include global positioning system 

(GPS), geographic information systems (GIS), interactive video games, and persuasive technology.  Experts also 

recommend that physical activity interventions that are Internet based should be taken advantage of by the 

clinicians to promote exercise habits (Pekmezi, 2009). 

Even though interactive video games were created to encourage more interaction in game play, research 

reveals that they increase energy expenditure and may result in positive health benefits (Chamberlin, Gallagher, 

2008). Varying fitness centers, schools and senior centers are currently providing interactive games in their 

promotion of physical activity in children, adolescents and older adults. These games can be played alone or 

with others and it needs little skill and training.  They provide a good alternative to exercising in poor weather 

conditions and may be considered as a transition to actual participation in sports and physical activities 

(Chamberlain, Gallagher, 2008). 

The cycling interactive videogame increases the steady state heart rate and energy expenditure when 

compared to traditional cycling at constant repetitions.  In addition, the two forms of cycling (traditional and 

interactive video game cycling) revealed the same measure of perceived exertion. 

DDR is the pioneering video game having a floor pad controller with a grid of arrow panels. Because of the 

good aerobic activity that is undergone during dancing, DDR has been utilized to encourage physical activity 

and weight loss in both children and adults ( Epstein, 2007; Zhu 2007). 

Wii Sports can be described as a home video game using wireless handheld remote control to monitor 

movement in many dimensions while mimicking activities like tennis, golf, bowling, and boxing.  Although the 

game does not allow to burn as many calories as the actual sports do, Wii games increase energy expenditure by 

2% compared to their sedentary counterparts (Graves, 2008).  It was also reported that 36% of children from 8 

to 18 years of age own Wii game  consoles  at home in  2009 alone (Victoria, 2010). 

Games like DDR and less active games like Guitar Hero  and  Lumines  are  enjoyed by around  61%  of  

teenagers in the U.S (Lenhart, 2008). 
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The last approaches are good in physical activities only but they do not provide a clear idea about the 

problem of obesity in general and childhood obesity particular.  More and more of this technology can be used 

on the computer or TV but children cannot access this technology everywhere so a new technology is needed to 

solve these problems.  

 

Persuasive Exergames technology to Prevent Obesity: 

As obesity became an epidemic in the U.S. (McGinnis, Gootman et al. 2006), exergames providing both 

games and exercise activities have been introduced to battle with the obesity crises.  They are not only played in 

homes but they are becoming incorporated in every student‟s physical education. classes; for instance, in West 

Virginia‟s  statewide  exergame  curriculum (Schiesel, 2007). 

For kids in the age range of 12 to 17 year olds, 99% boys and 94% girls play the games ( Lenhart, 2008).  

They are considered enjoyable, sustainable and profitable in the market.  As evident by the Nintendo Wii 

exergame‟s contribution of 73% company net sales with 24.5 million consoles and 148.4 million software units 

sold until today, ranking it the second highest selling video game in the year 2007. 

The youth acquire certain skills when playing exergames which can be used in other activities as these 

games lead to physical, social and cognitive development.  Based on Greenfield‟s (1993) study, a video game 

player becomes the producer of the content, when he uses his body movements to control the character‟s 

movements. Exergames mimic the player‟s bodily movements and stores it as inputs related to particular 

meanings of game play.  This is then translated into three dimensional movements on a two dimensional screen.  

Owing to the exergame player‟s distinct character from the character on the screen, the player should make use 

of visual–spatial skills, hand–eye or foot–eye coordination, and fast operation of the game. In addition, 

exergame enables many players at a time to compete in a team and hence facilitating both virtual and social 

interaction. These social and cognitive effects of the games give advantages to the physical activity of playing 

the game. For the purpose of influencing physical development, designers integrated systems that track and react 

to the player‟s motor movements. 

Exergames are utilized as health tools.  For instance, gyms and health clubs integrate games into their 

equipment consoles like Concept II‟s rowing machine; it increases motivation and virtual personal trainers 

motivate players  through their progress reports in  specific  activities  and pushing them to go to the next level 

(Lieberman, 2006). 

These games was developed with having fun in mind (Parker-Pope, 2005). Currently, they can record full 

body movement in three dimensions and accurately measure the reaction and acceleration as well as the player‟s 

speed and power. 

Both schools and fitness centers are increasingly incorporating these games in their activities and 

curriculum. These games have clearly penetrated the market. Critics nevertheless claim that they have no  health  

benefits and they only lead to the encouragement of screen time without exercise and there‟s not enough 

motivation to exercise for longer periods (Lyons, 2009). Evidence to weight loss on account of the game is also 

limited (Maloney, 2008).  Also this technology is still hard to use with children in this way because it is 

designed to work in general with teenager or very active children. Hence, approaches to working with this 

technology should be enhanced. 

 

The proposed framework (MACO): 

Mobile Approach to Challenge Obesity (MACO) is a game based  persuasive mobile technology  designed 

to inspire kids to apply healthy eating habits, as well as to encourage them to be physically active, by thinking of 

fun ways to motivate them to start exercising and to empower them to choose the proper type and amount of 

food.  

There are two types of target market of MACO game which are partnering organizations such as fitness 

centers and schools that deal with the company‟s services (B2B) and children in the age range of 6 to 12 years 

(B2C). The game is firmly grounded in four popular areas: persuasive technology, mobile Computing, health 

games, and physically active games. There are two main components for MACO; Healthy food game and 

physical activity game.  Figure 1 shows the design of our game  proposed 

The main objective is to develop an interactive game based learning courseware. To educate children about 

healthy eating by doing some physical activities based on persuasive mobile technology, for achieving this 

objective, the following sub-objectives have been identified: 

 

 To identify the most suitable persuasive technology application for proposed framework. 

 To identify the user requirements of Mobile Approach to Challenge Obesity (MACO). 

 To design the prototype of Mobile Approach to Challenge Obesity (MACO) that matches user‟s needs 

and preferences. 
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Persuasive Mobile Games 

 

Space or Room for Physical Activities

 
Fig. 1: Mobile Approach to Challenge Obesity (MACO) Design 

 

Based on the design of game proposed in figure 1, each part is going to be discussed and elaborated as 

follows: 

 

Persuasive Mobile Games: 

This includes two games explained as follows:  

A: Healthy Food Game 

In the healthy food game, both healthy and unhealthy food will continuously drop from the top and the kids 

have to click on them before they reach down and disappear; also the user should collect 10 points to pass the 

level by selecting 10 healthy foods.  In other levels, the kid can go back again to learn the courseware of healthy 
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and unhealthy food. Figure 2 and figure 3 shows snapshot of the healthy food game while figure 4 and figure 5 

show some snapshots of the Unhealthy Food Game. 

 

Collect 10 points to pass

 
 

Fig. 2: Healthy food game snapshot 

 

Points=2

 
 

Fig. 3: Healthy foods game snapshot 

Points=8

 
 

Fig. 4: Unhealthy foods game snapshot 

Points=10

 
 

Fig. 5: Unhealthy foods game snapshot  

 

Figure 2 and figure 3 show snapshots of the healthy food game, the healthy and unhealthy food is falling 

from the top of the mobile screen. If the user presses on healthy food, the “True” sign will appear and points will 

increased. On the other hand, if the user presses on unhealthy food, the “error sign” will appear and the points 

will decrease. If all types of food are falling and the user collects 10 points then he/she will pass and the 

congratulation message will appear, as shown in figure 6 and the system will ask the user to go to the next stage 

which is implements physical activity games as shown in figure 7.  If the system will not allow the user to go to 

the next stage, a bomb with an obese kid will appear then will ask the user to go back again to play the same 

game again. This will make the kids concentrate on remembering the healthy and unhealthy foods, which 

achieves the objectives in persuasive mobile games. 
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Go to activities part

 
Fig. 6: Pass snapshot in healthy food game 

Welcome to physical 

activities Game

 
Fig. 7: Physical activities game snapshot  

 

B- Physical Activities Game: 

The games proposed related to the real world promote, the appropriation and honing of skills to carry out 

developmental tasks. Games are related to the changing experience of the person and the method of learning, 

offering the chance to practice and examine the surroundings. The main concern is the motivation and making 

exercise flexible based on persuasive mobile technology. This game does not require GPS like previous 

approaches. Simple room or space comprises its requirements to activate the game; this can be done by kids 

alone or with their parents. 

The children are asked to play the games in a specific place (fixed location) or by moving based on required 

physical activity - there are many types of games; for instance, games involving physical activities like running 

or jumping as depicted in figure 8 up to figure 9 respectively.  In this game, a simple room or space is needed; 

Figure 11 and shows the final mobile screens whereby the user is requested to update the information, in order 

to examine the effectiveness of the course and the games on kids based on Mobile Approach to Challenge 

Obesity (MACO). 

 

Run 10 minutes

 
 

Fig. 8: Physical activities Game snapshot  

jumping 10 minutes

 
Fig. 9: Physical activities Game snapshot  
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You are Done 5  activities   

Points  = 10

 
Fig. 10: Pass snapshot 

Please update your 

information bellow 

New Weight(KG):---25--

Date:---29-4-2012-------

finish Time:----10AM---

 
Fig. 11: update your information snapshot  

 

The proposed games design to work during 60 minutes, present the duration- 20 minutes - needed for 

learning the course and 40 minutes for playing physical activities. This is enough to make the children active 

and to improve their level of awareness of healthy and unhealthy food which can solve the children obesity 

through persuasive mobile games technology with the product MACO. Finally, as shown in figure 11, the 

system will ask the user to update the required information as such information will help the developers to 

analyze data and determine the effectiveness of the product on the kids. Collecting result every week is 

preferable in order to be aware of the changes in kids especially particularly in their weight.  

 

Flow chart for MACO Game: 

Figure 12 and figure 13 show the flow of MACO game stages using the cascade hybrid technique 

persuasive mobile of healthy food and physical activities game.   
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Fig. 12: Flowchart for Persuasive Mobile Healthy Food Game Technology (Part A) 

 

Figure 12 and figure 13 respectively, shows the flowchart for the persuasive mobile healthy food game. 

MACO as a persuasive mobile game technology uses the cascade hybrid method and the first part comprises of 

the persuasive mobile healthy food game. This part of the game is use for the second part which is the 

persuasive mobile physical activities game. (Part A) shows the first step of MACO which requires the user 

profile data at first to start the first stage of game which is the healthy food game. This data includes user‟s 

name, gender, age, weight and height.  Then the system will ask the user to select options of game through the 

level of game, using real picture, animation, music, sound effect, testing the mind, and the final choice is the 

default system which includes the dynamic system option and the static user options.  All of this data will be 

loaded to the system of MACO game before starting the game.  The second step is calculation of points 

collected by the user, the summation of points increases if the user selects the true answer and if the user collect 

10 points only then he can go to the next part of MACO game which is the physical activities game (figure 13), 

or else the user should go back again to play the same healthy food game. 

Figure 13 shows the flow chart of cascade hybrid persuasive method for MACO game. If users pass (part 

A) then they can move to the next part which is persuasive physical activities game related with time. In this 

part, the user can select an easy or hard level.  If the easy level is selected, the time needed for each stage of this 

game will be short and easy practices, but if the hard level is selected, the time of practice will be long and hard, 

and the users can‟t move to the next activity before finishing the first one because the game work on sequential 
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timings. The system will add double points for each practice done on time.  For instance, if the user collects ten 

points or more then he will pass with a congratulation massage appearing on the screen or else fail massage will 

appear. Finally, when the user finishes all physical activities the system will ask to update information. Then the 

system compares the last weight with the new weight. If the weight decreases this means there is improvement 

in the user‟s body and (Congratulations! you are smart) message will appear or else (oops you need more 

training) message will ask the user to play again. 
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Level of 
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Running
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Jumping
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swimming
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Yes No
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Yes No

End
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Fig. 13: Flowchart for Persuasive Mobile Physical Activities Game Technology (Part B) 

 

4. Experimental Design and Test Results: 

4.1 System evaluation: 
The next stage is the evaluation of the prototype by using usability testing. User satisfaction evaluation is 

important for the study to judge the output of the development of MACO prototype. The MACO user interface 

satisfaction will be conducted on ten respondents in Penang-Malaysia with ages between 6 to 12 years old, using 

interviews. 



508                                                                    Ammar Almomani et al, 2014 

Australian Journal of Basic and Applied Sciences, 8(7) May 2014, Pages: 499-509 

 
Each of the kids will be provided with a brief explanation regarding the user satisfaction evaluation of the 

prototype. The core objective is to meet user satisfaction, and their agreement to the usefulness and ease of use 

of the MACO prototype‟s operability. 

 

Data Analysis: 

A survey on user expectations of Mobile Approach to Challenge Obesity (MACO) game is conducted prior 

to the design and development of visual prototype and framework of MACO.  The objective of this survey is to 

acquire feedback and expectations from the potential target market towards MACO system.  Hence, the system 

design can be compatible with the users‟ need and expectation.   

This survey is  in the form of questionnaire which is distributed through the elementary schools in Penang, 

Malaysia. The questions asked are categorized into two parts. Part A is about  the  kids‟ demographic info and 

background related to mobile usage as to understand the background, behavior and a holistic view of kids 

toward  the mobile game and its effectiveness in preventing obesity. The kid  demographic info and background 

information is vital in determining the reliability of the survey result. In addition, the understanding of the 

behaviors of respondents can assist in designing a system compatible with potential markets‟ needs and 

preferences. For part B, questions are about the user requirements towards the MACO game. In this section, 

respondents will be introduced to MACO game through brief description in text form. Questions asked are 

concerned with the expectation of and opinion on game features and functions of MACO. This information is 

significant in assisting the design of game framework and functions. 

The second question is to gather the number of kids who believe that mobile games can help lose weight if 

they require physical activity. Out of 93 respondents, 72% of the kids believe that mobile games can help lose 

weight if it required physical activity. The third question is to gather the number of persons who believe that 

mobile games can help lose weight if they know what healthy and unhealthy foods are.  Out of 93 respondents, 

75% of the kids believe that mobile games can help lose weight if they know what healthy and unhealthy 

footsore. And in the fourth question we asked about the respondents „enjoyment of mobile games. Out of 93 

respondents, 98% of the kids believe that mobile games are enjoyable. Figure 14 represented by a bar chart 

shows the percentage of respondents behavior toward mobile game for the second, third and fourth question. 

 
 

Fig. 14: Percentage of respondent‟s behavior toward MACO mobile game 

 

Figure 14 indicates the kids behavior toward mobile game and majority agree that mobile games can help 

lose weight if they do physical activity and if they know what healthy and unhealthy foods are. Majority thought 

that mobile games are enjoyable. Hence, we can conclude that, kids like to play MACO mobile games and 
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consider them enjoyable, at the same time they believe that physical mobile game and educational mobile game 

could prevent obesity. 

 

Conclusions and Future Work: 

the  MACO  game  is  suitable  to be developed  as a persuasive application to educate children about 

healthy food and  to motivate  them to  be  physically  active. 

Mobile Approach to Challenge Obesity (MACO), a game based on persuasive mobile technology that 

provides services and help obese children to apply healthy eating habits, as well as to encourage them to be 

physically active, decided to address the problem of obesity as there is an increasing obesity epidemic every 

year and it targets obese children with ages from 6 to 12 years. Their obesity is owed to the inadequate ability 

and limited and lack of experience. 

A study on suitable persuasive technologies application and childhood obesity intervention to use in MACO 

games has been done.  From this study, we can better understand the user expectation towards MACO game and 

hence propose the suitable technology to apply in this game. Based on the related work on the technology  

involved in the MACO game and the response from the potential target market, Mobile Kids adopted the hybrid 

persuasive technologies in MACO game, which is the  hybrid term courseware and physical activities  based on 

persuasive mobile game technology. The research evaluation is based on using usability testing to obtain user 

satisfaction and their agreement of its usefulness and ease of use with the operability of MACO prototype. 

Limitations of the study include; no working prototype to evaluate the accuracy of the persuasive technologies 

to prevent obesity in MACO game. The health discipline is an area of interest to many people who are health 

conscious. Hence, this business has a great probability of succeeded in offering higher returns to the investors.  

The business plan elaborated touched on all the issues that surfaced during the company setting and introduction 

of new product to the market. For the future work, we suggest to build many levels in MACO game included 

some hard practice like thinking and swimming practice …etc.  
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