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ORIGINAL ARTICLE

DIGITAL MINIGAME AS A FOOD AND NUTRITIONAL 
EDUCATION TOOL FOR ADOLESCENTS

Ívia Campos Previtali-Sampaio1, Luiz Gustavo Sincaruk Vieira2, Óliver Savastano Becker3, 
Gustavo Akira Hirakawa4, Cláudio Fabiano Motta Toledo5, Betzabeth Slater6

Highlight:  
(1) FeiraNutre makes the teaching-learning process engaging, interactive and fun.  

(2) The minigame can encourage healthy and sustainable food choices.  
(3) The use of games is promising at schools and flexible for different teaching modalities.

 
ABSTRACT
The objective of this study was to develop a digital minigame to promote adequate, healthy and sustai-
nable eating among adolescents. The educational game was planned and developed in mobile (Android) 
and desktop (website) versions by an expert team, based on the Brazilian Dietary Guidelines. The Unity 
platform was used for its creation and the following tools, C#, spriter, gimp and photoshop, for animation, 
movement, scoring and art. After developing of the game, it will be validated by an expert panel and later 
will be used in a pilot study with adolescents. It is concluded that “FeiraNutre” minigame is an educa-
tional tool capable of transforming the teaching-learning process into an engaging, interactive and fun 
experience. The playful strategy use can help the player relate the game content to his eating habits, so 
that they can then present healthier and more sustainable food choices. This possibility has contributed 
to games being continually introduced in technical schools and with the advantage of being used in face-
-to-face, remote, hybrid and distance learning.
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INTRODUCTION

The global educational scenario was forced to change suddenly, due to the emergency situation 
of the Covid-19 pandemic, experienced in recent years, which forced schools to close for a long time to 
comply with health regulations. Consequently, traditional in-person teaching at Brazilian schools was 
replaced by remote teaching, using digital platforms, and this chaotic situation required adaptations 
and persistence, both from teachers and students1.

In order to develop relevant skills and abilities listed in the teaching curriculum, it was necessary 
for educators to use different forms of teaching mediated by information and communication 
technology (ICT) to achieve adolescents’ active participation during classes and thus promote the 
successful teaching-learning process1.

One of the most attractive, promising and assertive educational strategies for adolescents is 
the digital interactive game2-4. In this sense, the educational game, also called a serious game, which 
is designed not only for entertainment and fun, but also for educational purposes5, can be a viable, 
versatile and accessible tool in the virtual learning environment, since 81% (148 million) of the 
Brazilian population over 10 year-old are internet users and from the 130 million users who access 
audiovisual content in the digital environment, 37% play online, according to data released by ICT 
Households survey 20216.

Gamification is an innovative and promising educational approach that uses games or game-like 
elements, as well as resources to motivate the participation of those involved, such as: narrative, 
scoring, challenges, and problematization7. In the literature it is evident that gamified nutritional 
interventions can promote healthy eating behaviors among adolescents3,5,7-13.

However, it is known that the teenage decade (10 to 19 year-old) is a vulnerable period due to 
the occurrence of intense physical, physiological, psychological, emotional, and social changes and is 
associated to greater autonomy in food choices14. In this phase, there is an increase in both ultra-pro-
cessed foods (UPFs) intake and excess weight15-16, resulting in a higher risk of developing non-commu-
nicable chronic diseases17-18. Indeed, during the period of social distancing due to the pandemic, it was 
observed that adolescents consumed more UPFs19.

Given these educational and health scenarios, it is necessary to plan food and nutrition 
education (FNE) actions that can be used in remote, in-person, and distance learning with adolescents, 
in order to promote healthy and sustainable eating practices, to impact in adulthood, and to prevent 
overweight incidence. Considering the need to develop educational strategies mediated by ICTs, 
the objective of this study was to develop a digital minigame to promote adequate, healthy, and 
sustainable eating among adolescents.

METHOD

This is a descriptive and narrative study that addresses the digital educational tool development 
in the food and nutrition area. 

A digital minigame was developed, in the serious game category, free of charge and compatible 
with mobile devices (Android) and desktop (website), named “FeiraNutre.”

The team involved in the minigame development was composed of game designers, 
undergraduate students in mathematics and computer science, and computer science experts, 
responsible for all programming and art; as well as dietitians and professors, responsible for the 
technical-scientific and educational content.
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The chosen and created virtual sustainable environment was a street market. On this screen, 
icons were added for selecting the character/player, game start, and an encyclopedia called nutripedia, 
containing information about the Nova classification of foods according to the Dietary Guidelines for 
the Brazilian Population (DGBP)20, as well as the game instructions.

The objective of the developed minigame is to promote adequate, healthy, and sustainable 
eating among adolescents through edutainment, a combination of education and entertainment, that 
is, learning while playing. The tools used in the game’s development were Unity, a creating games 
software and graphical environments in general, object-oriented programming, specifically with the 
C# language and additional libraries.

The Dietary Guidelines for the Brazilian Population (DGBP) 
The DGBP is a document prepared to disseminate recommendations for adequate and healthy 

eating, aimed at the Brazilian population. As it serves as a support tool for FNE actions at the national 
level, it constitutes one of the strategies for implementing the guideline of “Promotion of adequate 
and healthy eating” that is part of the National Food and Nutrition Policy (PNAN)20. In an innovative 
manner, the DGBP classifies foods into four categories, according to the processing degree carried out 
by the industry and not by the nutrients present in the food: unprocessed foods are obtained directly 
from plants or animals, without any alteration, and minimally processed foods are unprocessed 
foods that have undergone minimal changes without altering their composition; processed culinary 
ingredients are substances extracted from unprocessed or minimally processed foods, used to season 
culinary preparations; processed foods are unprocessed or minimally processed foods with salt or 
sugar and/or oil and fat addition; and UPFs are made with substances extracted from foods, derived 
from food constituents, or synthesized in the laboratory, and contain various food additives that make 
them attractive, palatable, durable, and nutritionally unbalanced20.

However, an adequate, healthy, and sustainable diet is based on a wide variety of unprocessed 
or minimally processed foods, predominantly of plant origin, moderate in culinary ingredients, limited 
in processed foods, and avoiding UPFs20.

“FeiraNutre” background 
Before starting the “FeiraNutre” serious game development, the Brazilian adolescents’ eating 

habits were investigated through the latest food surveys16,21 and the most consumed foods were 
identified, with emphasis on UPFs: bakery products (industrialized bread and cakes, cake mixtures), 
packaged cookies (filled, sweet, salty), instant noodles, ready-to-heat products (pre-prepared pies, 
pasta, pizza discs, cake and bread), fried and baked snacks, sweetened drinks (soft drinks, flavored 
milk, soft drinks, industrialized juices, dairy drinks), sausages, ham, hamburgers, hot dogs, salty snacks, 
candies (chocolate, ice cream/popsicles), pizza and industrialized sauces.

Given the constant presence of UPFs in adolescents’ diet, the need to develop an educational 
instrument using ICT to be used in a nutritional intervention is justified.

“FeiraNutre” Programming
The platform chosen for the game development was Unity, which facilitates the development of 

2D or 3D games, whether a small or large game project. In addition, Unity allows for easy integration 
of useful tools into the game development process (sound, images and game physics).

During the minigame programming, the game elements (characters, scenery objects and 
food) were added and the script was written using the C# language employed by Unity. The creation 
commands with movement and score values ​​were coded at C# language. For the animation, that is, 
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characters and food movements, the Unity spriter tool was chosen, while the creation of the minigame 
art used a drawing tablet, whose tools were gimp and photoshop (photo editing software).

“FeiraNutre” Dynamics
The game’s narrative is the adventure of a teenager who goes for a walk in his neighborhood’s 

street market with the intention of buying food to eat there and also to take it home. Throughout the 
street market scenario, foods classified as unprocessed, minimally processed, processed and UPF are 
thrown and the player needs to collect them (Table 1).

Table 1 – Examples of foods at “FeiraNutre” minigame, according to the NOVA classification presented 
in DGBP

Unprocessed and minimally 
processed food

Processed food Ultra-processed food

pineapple
homemade cake
carrot
guarana fruit
lemon
papaya
egg
cabbage
tomato

tuna
tomato paste
canned corn
canned hearts of palm
French bread
cheese

candy
decorated cake
chocolate
sweetened yogurt
artificial tomato sauce
pastry
soft drink
ice cream popsicle

Source: Created by the authors.

This collection is done as soon as the player touches the food figure with his feet and the 
shopping cart automatically starts to fill up. There are three levels of the shopping cart: empty, partially 
full and completely full. When the cart is completely full, the player needs to go to the Beetle car and 
deposit it on its hood, which opens automatically. When the cart is empty, the player can collect more 
food again. The player does not interact with other players within the game environment.

The minigame time starts at 1 minute, where the challenge is to collect unprocessed and 
minimally processed foods and avoid processed foods and UPFs. As the player collects more 
unprocessed and minimally processed foods, the playing time and score increase. On the other 
hand, if the player collects more processed foods and UPFs, there are no credits. If the collection of 
unprocessed and minimally processed foods is consecutive, the reward is an increase in the score 
and playing time multiplier, represented in the upper left corner of the game screen (Figure 1 – f). 
Therefore, the score can work as a motivation for the player to improve his knowledge and skills.

At the end of each game, when time runs out, the player can get feedback about the food 
captured and, depending on the percentage of unprocessed and/or minimally processed food, he will 
receive an incentive message and intrinsic motivation to continue playing (Table 2).

Table 2 – Incentive messages displayed on “FeiraNutre” minigame interface according to the 
percentage of unprocessed and/or minimally processed food captured during the game

Percentage Final message

> 70 % Congratulations! You have collected several healthy foods and got to keep a 
balanced diet!

< 70% Your diet is out of balance! Try again and collect at least 70% of unprocessed 
or minimally processed foods to keep your diet healthy.

Source: Created by the authors.
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RESULTS

“FeiraNutre” minigame was created and finalized in mobile (Android) and website versions. On 
the game’s home screen, the minigame logo appears, and on the next screen, three icons were added: 
character, play, and nutripedia (Figure 1 – a and b). The “character” is the player’s avatar, and there 
are two options: a boy with white skin and brown hair and a girl with black skin and curly black hair, 
both wearing typical teenage accessories (Figure 1 – c). “Play” is the button to start the game, and 
“nutripedia” explains the rules and objective of the game, in addition to presenting a list with the 
definition of food classified as unprocessed, minimally processed, processed food, and UPF, as well as 
a link to the DGBP document (Figure 1 – d and e).

The virtual scenario is a street market with all its features, such as food stalls for sale at retail, 
food trucks with ready-to-eat food, a kombi as a typical car used by street vendors to transport food 
and shrubs (Figure 1 – f). The gameplay is appropriate, motivating and attractive for the teenage 
audience and all the information contained in the tool is appropriate for its understanding.

(a)	 home screen (b)	 screen with icons

(c)	 character choice (d)	 nutripedia

(e)	 NOVA food classification information (f)	 street market scenario
Figure 1 – “FeiraNutre” minigame’s screenshots.

Source: Created by the authors.
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DISCUSSION

“FeiraNutre” minigame’s planning and development for teenagers were successfully completed, 
and all stages, including the ideation, documentation of the idea (game design document), 
development, testing and publication, were completed. All minigame technical information was based 
on DGBP recommendations, prioritizing unprocessed and minimally processed foods intake, reducing 
processed foods and avoiding UPFs. Previously, Rangocards® was created, a digital card game based 
on DGBP and for teenagers12, but it does not feature much interaction between the character and the 
scenario items, nor does it feature competitiveness as a motivating agent, and it does not address a 
sustainable food environment.

“Feiranutre” name attributed to the minigame was created because of the chosen scenario, a 
street market, and the verb “nutrir (nourish)” conjugated as “nutre (it nourishes)” means that the food 
sold in this sustainable environment can nourish the individuals who frequent and consume it there. 
The market refers to a sustainable food environment where, primarily, unprocessed and minimally 
processed food are sold and represents the connection between rural and urban areas, favoring 
the agroecology practiced by family farmers. It is a public space suitable for sharing culinary and 
gastronomic experiences, thus contributing to Food and Nutrition Security22.

In this context, living near these markets that sell good quality, affordable and well-preserved 
fruits, vegetables, roots, tubers, grains, cereals, eggs, fresh fish, and handmade pasta makes it more 
feasible to adopt healthy eating patterns. According to one of the steps for Adequate and Healthy 
Eating mentioned in the DGBP, it is recommended to shop at street markets because there is a large 
supply of unprocessed or minimally processed foods, preferably organic and agroecological20.

According to the National School Health Survey (PeNSE, 2015) data, approximately 25% of 
Brazilian adolescents are overweight15, an epidemiological situation directly associated to UPF intake17. 
Considering UPF as an effective predictor of the population’s diet quality17-18,23-24, it is noted that the 
higher the frequency and UPF intake and the lower unprocessed and minimally processed foods 
intake, the worse is the diet quality. On the other hand, the opposite is true: the lower the frequency 
and UPF intake and the higher unprocessed and minimally processed foods intake, the better is the 
diet quality25.

Since UPFs accounted for 26.7% of the total calories consumed by adolescents16, it is necessary 
to implement FNE actions to reduce this prevalence, although it represents a favorable and privileged 
situation regarding UPF intake in the global food scenario26. Since these interventions can be carried 
out at schools, a suitable environment where adolescents are found9,27, it is pertinent and effective to 
use active methodology, such as gamification, to promote adequate and healthy eating13, as provided 
for the National School Feeding Program – PNAE guidelines28 and the School Health Program – PSE29.

Some digital games were created to promote healthy eating among adolescents. The use of the 
Rango cards® game significantly helped reduce the eating habit while watching television or studying 
and eating at fast food restaurants. In addition, it favored greater knowledge about the beneficial 
effects of fruits and vegetables intake, as well as improved self-efficacy in adopting healthy eating 
practices, such as reducing sodium intake and preparing healthy meals12.

Amaro et al.9 developed a board game called “Kàledo” whose objective was to provide 
nutritional knowledge and promote healthy eating behavior. The researchers tested its effectiveness 
with Italian adolescents (11 to 14 year-old) for 24 weeks and found that “Kàledo” game provided a 
significant increase in nutritional knowledge and weekly vegetable intake.

“Creature 101” serious game developed and applied with adolescents revealed a significant 
reduction in the frequency and quantity of sugary drinks and processed snacks intake when compared 
to the control group10. When evaluating the computer game effects “The Quest to Lava Mountain” on 
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the adolescents’ eating behavior (9 to 11 year-old), Sharma et al.11 observed a significant decrease in 
sugar intake and a significant increase in the Nutrition Attitude Scale after the intervention. Among 
students (8 to 12 year-old) who played “Squire’s Quest” multimedia game, the researchers observed 
greater fruits, juices and vegetables intake8.

In addition to isolated studies, the literature presents some findings on this topic. According to 
a scope review about interactive FNE games use and eating behavior changes, it was found that 21 
of the 22 articles reported positive results from the game3. It was found that there are few studies 
that investigate how the serious games use can influence eating behavior and, among the existing 
researches, it was found that most games partially achieved their objectives5.

Gamified nutritional interventions appear to favor the healthy eating behaviors adoption among 
adolescents in the short term, such as increased fruit and vegetable intake, according to a systematic 
review conducted by Yoshida-Montezuma et al.7.

According to another systematic review and meta-analysis, whose objective was to analyze the 
gamification effect to improve diet, eating behavior, knowledge and body composition in adolescents, 
conducted by Suleiman-Martos et al.13, it was observed that there was an increase fruits, vegetables, 
whole foods and foods rich in protein intake and a decrease in sugar intake, in addition to the 
improvement in both knowledge about nutrition and eating behavior, such as: healthy eating practices 
adoption, healthy meals preparation, decreased frequency of eating while watching television or 
studying, as well as eating in fast food restaurants.

According to the results obtained through existing digital games use and highlighted in this study, 
it can be seen that this educational tool is promising in promoting adequate and healthy eating among 
adolescents; therefore, “FeiraNutre” becomes another learning strategy to be used at schools and that 
can present positive results, considering the game as an attractive place to involve participants3. It can 
be suggested that long-term interventions for adolescents who use frequent exposure to technological 
resources, and that have a theoretical component focused on a single change in health behavior, tend 
to be more successful2.

When investigating adolescents’ preferences, reasons and needs in relation to food and 
digital games, Holzmann et al.30 found that more than half of them would like to receive nutritional 
information through digital games. Since a nutrition serious game can be an appropriate educational 
method to transmit knowledge about nutrition and promote healthy eating behaviors in adolescents13, 
it is believed that “FeiraNutre” will provide an innovative educational experience by encouraging 
autonomy and protagonism of the young learner in the teaching-learning process, offering greater 
knowledge about food and nutrition, in addition to motivating him to learn how to have an adequate, 
healthy and sustainable diet, in a more fun, enjoyable, playful and pleasurable way, compared to the 
traditional method.

It is worth noting that this educational tool should be used with caution, not excessively, 
respecting the recommendation of sufficient game time to promote education, which is up to 15 
minutes per day, that is, a maximum of 90 minutes per week11. This way, gaming addiction is avoided 
and does not indirectly contribute to a sedentary lifestyle. Before making the mini-game available on 
the digital platform, it is recommended that its content be evaluated by an experts panel composed 
by game designers, adolescents from Etec (Public Technical Schools) and nutrition and computer 
specialists, according to psychometric parameters. After its content validation, the minigame will be 
patented and then used in a pilot project of educational nutritional intervention with adolescents from 
a highschool. If there are promising results, the minigame will be presented to Ministry of Education 
(MEC) representatives and made available free of charge to schools and youth community.
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Considering the strengths of the minigame, it is possible to point out its engaging interaction, 
the competition it provokes, the reward to be won, the opportunity to identify unprocessed and 
minimally processed foods as markers of a healthy diet and the UPF of an unhealthy diet. In addition, 
it is considered an educational tool to promote adequate, healthy and sustainable nutrition during 
biology or natural science classes and nutritional interventions. In fact, it is considered one of the first 
digital games developed according to the DGBP guidelines for adolescents.

Among the limitations of the minigame, we can highlight the reduced number of food 
representing the Nova classification, the lack of game phases and the fact that the player plays alone 
in the environment, without direct competition among their peers, and it is not adapted for individuals 
with visual impairments. Regarding the minigame applicability and usability, the instructors may be 
unfamiliar with DGBP, making it difficult to discuss the subject after gamification, in addition to having 
difficulty using ICTs in the classroom; the possible lack of equipments (computers, laptops, tablets, cell 
phones) at school environment or at home and limited access to the internet.

FINAL CONSIDERATIONS

“FeiraNutre” minigame was successfully developed, featuring dynamics, gameplay, mechanics 
and art capable of transforming the teaching-learning process into an engaging, interactive and fun 
experience.

Due to its versatility, it can be effective and timely in hybrid education, that is, including 
in-person, remote and distance learning, in addition to contributing to eating behavior changes among 
adolescents, favoring unprocessed and minimally processed foods intake and discouraging processed 
foods and UPF intake. Future nutritional intervention studies will be necessary to test this educational 
tool and evaluate its possible impacts on the adolescents’ eating behavior.
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