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ABSTRACT 

One of the factors influencing children’s physical development and growth is the hygienic and 

healthy nutritional intake of food. To assure the balanced nutrition and good hygiene, many 

parents pack home-prepared meals in lunch boxes for their children to eat during school’s lunch 

break. However, not all children always share their parent’s concern. Some children may find that 

eating their home-prepared lunch at school is less interesting compared to eating snacks bought at 

school or playing with their friends during breaks. This study focuses on the effort of improving 

children’s eating behavior by designing a persuasive lunch box. Participatory design was used as 

an approach in this study. Three design concepts were developed based on the requirements and 

the pre-concepts generated during the conduct of a participatory design workshop with 6 children 

and 6 parents. Low-fidelity prototypes (i.e. carton-based prototype, 3D model prototype and video 

prototype) were built based on the selected concept. The prototype evaluation showed that the user 

requirements have been successfully met. Moreover, some participants found the lunch box 

attractive, interactive and may provide a persuasive way towards changing children’s eating 

behavior. 
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INTRODUCTION 

Children are the next generation of a nation. Providing a good and healthy nutritional intake of food is one way to attend 

to children’s physical development and growth towards a strong and healthy next generation. Keeping the food hygiene is 

also important to maintain the quality of nutritious food. Parents can assure the balanced nutrition and good hygiene by 

taking care of the food that their children eat at home and outside (e.g. school). 

Eating home-prepared meals during school’s lunch break is one of the means to meet the children’s nutrition while they 

are engaging in school activities. For some school-aged children, the activity of bringing home-prepared meals in a food 

container such as a lunch box has become a routine. However, some children have difficulties in finishing their home-

prepared meals at school. This is caused by some factors such as the excessive meal portion, the dislikes towards the type 

of food served, appetite problems and the preference for eating snacks bought at school. In Indonesia, The Ministry of 

Health has indicated that 60% of Indonesian elementary students are given pocket money by their parents to buy snack at 

school (mostly unhealthy) and only 18% bring home-prepared meals to school.  

Besides by making an attractive food presentation, serving of home-prepared meals can also be enhanced by using an 

attractive lunch box (Novianingsih, 2013). Children may be triggered to eat their meals through the design of a lunch box 

that is attractive and interactive. This idea can be achieved by applying the persuasive technology approach to the lunch 

box design. Persuasive technology is defined as interactive computing systems deliberately designed to change people’s 

attitudes and behaviors (Fogg, 2003). This approach has been widely applied beyond computing systems, including 

consumer products. In this study, we focus on designing a persuasive lunch box to improve children’s eating behavior, 

from currently lacking motivation or having difficulties in eating their home-prepared meals at school into the behavior of 

finishing these meals. 

Nowadays, the design of children’s lunch boxes available in the market is quite attractive and appealing, yet 

lacks of persuasiveness. Generally the lunch boxes do not have a persuasive design, they only fulfill the 

functionality and usability of the product. This study aims to create a persuasive lunch box design, which is 

intended to provide a novel, enjoyable, engaging and motivating experience for school-aged children in eating 

and finishing their home-prepared meals at school. 

METHOD 

The approach of participatory design, in which the users are actively and directly involved, was used in this 

study. Read, Gregory, MacFarlene, McManus, Gray, and Patel (2002) investigated the practice of participatory 

design with children in a number of design projects and found it to be rewarding yet challenging. In this study, 
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we involved a number of participants from the investigated user group that is children from 5 to 9 years old. A 

participatory design methodology called cooperative inquiry was applied, in which the children were not only 

involved as respondents in interviews and observations, but also as design partners throughout the design process 

(Markopoulos, Read, MacFarlene, Hӧysniemi, 2008).  

In addition to participatory design, the design process was guided by the interaction design lifecycle model 

(Preece, Rogers, Sharp, 2011), which involves four phases: establishing requirements, designing alternatives, 

prototyping and evaluating (see Figure 1). The first phase, establishing user requirements, was conducted by 

interviewing 20 parents and 5 caregivers (elementary school teachers and children course instructors), and 

observing children’s activity during a school’s lunch break. 

 

 
Figure 1. Interaction design lifecycle model 

(Preece et. al., 2011) 
 

The second phase, designing alternatives, was done through a design workshop as a media for children to 

generate their creative ideas and give inputs to the design concepts. This workshop was followed by 6 children 

and 6 parents. The pre-design concepts generated were developed further into 3 design concepts. These design 

concepts were then evaluated by children, parents and the designer to decide on a selected concept. 

The third phase is prototyping, in which prototypes were built based on the selected concept. The last phase is 

evaluating the prototypes. Six children with their parents, who participated in the design workshop, acted as 

evaluators and gave feedback on the design after given some time interacting with the prototypes.  

RESULTS 

User requirements 

The process of establishing user requirements that need to be accommodated in a persuasive lunch box design was 

conducted through interviews and observations. A total of 19 requirements were identified, however only 16 of them 

were fulfilled in the design since the others were out of the research scope. Table 1 shows the identified user 

requirements of a persuasive lunch box design for children. 

Based on the observation of the user group, a persona, usage scenario and a storyboard were developed to guide 

the design process further and also give insights about the user group characteristics and the typical description 

of the envisioned product usage. 

Design concept generation and selection  

As shown in Figure 2, a design workshop was carried out to generate design alternatives or design concepts of a 

persuasive lunch box for children. The participants of the design workshop were 6 pairs of children and parents. Four 

activities were conducted as part of the design workshop: storytelling to help children imagining and understanding 

problems around a lunch box, drawing, coloring, and decorating to help children expressing their design ideas. 

Six pre-design concepts were resulted from the design workshop as can be seen in Figure 3. These pre-design 

concepts were further developed based on the user requirements and also by combining and refining the design 

ideas from the children. 

Figure 4 shows the design concepts of a persuasive lunch box design for children: a lunch box with labyrinth 

game and changeable cover (Figure 4a), a Lego-like lunch box with decorative cartoon pin (Figure 4b), and a 

lunch box with puzzle game on the cover and soup container (Figure 4c). 

To determine a selected concept, we evaluated the three design concepts with the help of the design workshop 

participants by asking them to rank the concepts and give positive and negative aspects of each concept. We also 

looked at how far the user requirements were fulfilled in each concept. As a result, Concept 1 was chosen as the 

selected concept. However, the concept still has some weaknesses, so it was refined by adding a bowl for soup 

container, a cover lock, a shoulder strap on the bag, and various color choices (Figure 4d). 

In the selected concept, the persuasiveness aspect lies in the concept of labyrinth game. The labyrinth game is 

not a real physical maze and ball in a box, but a device with screen, which is powered by battery. The game is 
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designed to motivate the children to keep eating the meal in the lunch box by engaging them in playing with 

labyrinth box. Children can continue playing the game if they have eaten a certain portion of their meals. First, 

the system of the game needs to be activated by pressing ON button on the labyrinth box. Then, when there is a 

certain mass decrease inside the lunch box, the weight sensor on the base will detect it and send a signal via 

wireless connection to the processor in the labyrinth box. The signal will activate the labyrinth box screen 

temporary and the children can play the game again within a certain duration. This process repeats until the 

weight sensor detects zero mass in lunch box, and then the labyrinth game will end and the screen will be off 

automatically. This labyrinth game is not fixed, it can be leveled up for every solved maze. 

 
Table 1. User requirements 

No. Identified needs No. of participants 

1 Lunch box has a divider or consists of containers to separate different food types* 20/25 

2 Lunch box is anti-spill 15/25 

3 Lunch box has an easy opening and closing mechanism  9/25 

4 Lunch box has attractive colors 9/25 

5 Lunch box depicts figure (s) of favorite cartoon characters 9/25 

6 Lunch box is visually appealing* 9/25 

7 Lunch box gives interesting interaction* 7/25 

8 Lunch box is made of food-grade materials** 7/25 

9 Lunch box has a set of cutlery utensils* 7/25 

10 Lunch box size is appropriate to food portion* 6/25 

11 Lunch box is lightweight** 4/25 

12 Lunch box is easy to clean 4/25 

13 Lunch box is personal  2/25 

14 Lunch box can keep food warm** 2/25 

15 Lunch box is easy to carry 2/25 

16 Lunch box includes educative games  1/25 

17 Lunch box is safe  1/25 

18 Lunch box has good air circulation 1/25 

19 Lunch box comes with an accompanying bag  1/25 

Note: 

* Need also obtained in observation 

**Need not fulfilled (out of research scope)  

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Design workshop 
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Figure 3. Pre-design concepts 
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Figure 4. Design concepts: (a) Concept 1, (b) Concept 2, (c) Concept 3, (d) Selected and refined concept 

Prototypes 

Based on the selected concept, three types of low-fidelity prototype were developed to complement each other’s 

weakness. As shown in Figure 5, the low fidelity prototypes of a persuasive lunch box design for children are the 

followings: a carton-based prototype to show the physical characteristics of the lunch box (Figure 5a), a 3D model 

prototype to show components of the lunch box in detail, excluding the electronic components of the labyrinth game 

system (Figure 5b), and a video prototype to show the usage mechanism and user interaction (Figure 5c). The video 

prototype serves the purpose of providing a more detailed explanation of the game mechanism.  
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Evaluation  

The evaluation aims to gain user feedback and find out whether or not the prototypes built based on the selected 

concept already meet the user requirements. The participants (6 children, each accompanied by parent) were shown the 

three low-fidelity prototypes of the persuasive lunch box and were given some time to interact with them. The result of 

the evaluation showed that the prototypes have met all of the user requirements as listed in Table 1. Most participants 

agreed that the lunch box design is visually appealing and provides a persuasive and novel interaction for supporting 

the children’s activity in eating their home-prepared meals. Additionally, the following findings were further used to 

improve the design concept and prototypes. 

 Prototypes should be provided in more than one color so the participants can visualize the product 

appearance in different colors. 

 More variation in the games should be provided to meet various preferences among the children. 

 The form and materials of the carton-based prototype should be revised to enable showing of the lunch 

box’s cover lock mechanism. 

 The robustness of the design process should be considered so that the lunch box will not be quickly 

broken. 

Besides the evaluation results, the lunch box prototypes resulted in this study still have other limitations. We 

realize that there is no validation yet to the technical aspects of the design, such as concerning the details in 

every lunch box component particularly the electronic component and the mechanism between the labyrinth box 

and the meal box. 

We are also aware that this persuasive lunch box may have some behavioral impacts on the child which are not 

desired. This lunch box can be too distracting by the engagement of the game and lead the child not to eat 

properly or even motivate the child to throw away the food. To research this side-effect, we need a high-fidelity 

prototype and carry out a longitudinal study on children’s behavior in using the persuasive lunch box. This issue 

is behind the scope of this research, together with the economic aspect (cost of the product) and maintenance of 

the lunch box. 
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Figure 5. Low-fidelity prototypes: (a) Carton-based, (b) 3D model, (c) Video 

CONCLUSION 

This study has provided an initial investigation on designing a persuasive lunch box to improve children’s eating behavior 

and persuade them to eat and finish their home-prepared meals at school. The participatory design approach used in this 

study together with the interaction design lifecycle model have resulted in low-fidelity prototypes of the persuasive lunch 

box design that were established based on the design concepts and user requirements identified through a close 

collaboration with a group of school-aged children and their parents. Evaluation showed that the user requirements have 

been successfully met and the lunch box design is attractive, interactive and provides a persuasive way (to a certain 

extent) towards changing children’s eating behavior. 
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