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Abstract: It is important to work on educating children’s emotional intelligence, namely the
re-awareness and control of emotions, both their own and those around them so that they
feel empathy for others, establish and maintain positive relationships and make conscious
decisions. This document describes a proposal for a gamified solution, based on the
development of a multimedia product, which aims to help children, parents and teachers
in the education of emotional intelligence in children. The solution makes it possible to
present everyday scenarios to children, allowing adults to find out how they feel and, based
on this information, to work on feelings and social behaviour. The solution was based on
research into studies available in scientific databases on children’s emotional intelligence,
as well as research into exercises that can help work on this same issue. Once implemented,
the solution was tested with children from a primary school, where it was possible to collect
feedback from them and their teachers and make improvements. This study presents
the design, development and evaluation of a gamified application for children focused
on emotional intelligence. The methodology used is based on a systematic literature
review following the PRISMA protocol and the development of an iterative multimedia
product. The study sample included around 200 elementary school children, where it was
possible to collect qualitative feedback to evaluate the effectiveness of the application. The
results obtained made it possible to make improvements to the design of the application
and to obtain feedback from the teachers, which was very positive, but transmitted by
direct interview.

Keywords: emotional intelligence; gamification; children; digital solution

1. Introduction

Much of a person’s life is spent at school, which contributes to personal development
and the acquisition of new knowledge. Much of this knowledge is not only imparted
by teachers but is also acquired via the internet, using devices such as mobile phones,
tablets or computers that are part of everyone’s daily life. The fact that mobile devices are
considered essential to human life has made teaching more demanding and challenging
and consequently requires adaptation to combine traditional teaching with technologi-
cal development, which is essential if students are to remain motivated and interested
(Huang, 2023).

Currently, gamification is a technique that is gaining prominence in schools to stim-
ulate and captivate interest in teaching, since it intertwines learning with game elements
such as animations, narratives, challenges and rewards. This approach not only capti-
vates students’ attention but also develops cognitive, social and emotional skills (Simoes
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et al., 2013). The use of gamification seeks to create a connection between the student
and the subject of the gamified application, encourages the student to learn and helps
to combat boredom, as it can be used anywhere. Since the use of technology has made
teaching more demanding, it is necessary to promote not only academic skills but also
socio-emotional and behavioural skills at school, offering students tools that support
emotional intelligence so that children can identify and label emotions (Marks et al.,
2023). Training emotions in childhood improves cognitive abilities, social skills, and aca-
demic performance and prevents aggression problems during childhood and adolescence
(Theofanopoulou & Slovak, 2022).

The most effective strategies for using gamification in children’s intrinsic motivation
include promoting autonomy and a sense of control, offering immediate feedback, valuing
learning through error, introducing elements of cooperation and/or competition between
players, being flexible in adapting challenges and progressively increasing motivation by
overcoming significant obstacles (Papoutsi et al., 2024).

Most children’s emotion management and identification skills are shaped by their
interactions with their parents, through the way they express themselves about their
children’s emotions, talk about emotions in general and express their own emotions, all of
which end up influencing the way the child behaves. Parents who are more emotionally
aware have strategies for managing their emotions about children and give responses that
support and encourage children to express their feelings, which helps to develop emotional
intelligence. In contrast, parents’ ignoring, rejecting or repressive reactions to children’s
feelings will cause them to hold back on sharing their emotions (Theofanopoulou & Slovak,
2022; Seddon et al., 2024). Although there are educational applications aimed at emotional
intelligence, there is a scarcity of studies that integrate gamified approaches specifically
designed to support parents and teachers in helping children identify and manage their
emotions. This study proposes to fill this gap by developing and evaluating a gamified
digital application centred on emotional intelligence. To support parents and teachers
in helping children to identify and manage their emotions, a gamified application was
developed. This application incorporates elements such as narration, interaction, and
animation. The app aims to provide a safe and stimulating environment so that children
feel comfortable exploring and expressing their emotions. In addition, through a history of
data provided by the app, it will be possible to collect more reliable data, helping educators
and parents to understand children’s needs and provide the necessary follow-up. The app
provides information on feelings and ways to convey and deal with them, along with tips
and techniques to help adults and children.

The article follows a conventional structure, with Section 2 presenting the research
method, which is supported by the PRISMA systematic review methodology, where the
following have been defined: research questions, inclusion criteria, research strategy, results
obtained, data extraction and analysis, and finally the discussion. Section 3 describes the
application development, including the methodology for developing a multimedia project,
which is divided into five phases: analysis and planning, design, production, testing and
validation, and distribution and maintenance. Finally, Section 4 shares conclusions and
suggestions for future work.

2. Systematic Review of Literature

Scientific studies containing information related to children’s emotional intelligence
were analysed in detail. This review was carried out according to the PRISMA systematic re-
view methodology—Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(Page et al., 2021). The following topics are included:

A.  Research questions;
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Inclusion criteria;

Research strategy;

Results;

Data extraction and analysis;

mmo N

Discussion.

To conduct the research, research questions were formulated on the topics of gamifica-
tion and emotion control and management. These questions aim to discover solutions that
can be used and improved in the future. The questions were as follows:

Question 1: What gamification strategies can be used for managing and controlling emotions?
Question 2: What digital solutions exist for controlling children’s emotions?
Question 3: What strategies can be used to teach emotion management?

The inclusion criteria refer to the characteristics that the articles analysed must have
to be selected. The inclusion criteria defined for the study were as follows:

Criterion 1: Studies between 2019 and 2023.

Criterion 2: Studies written in English.

Criterion 3: Studies in which the full text is available.

Criterion 4: Studies in which the participants are primary school children
Criterion 5: Studies that include strategies for identifying their emotions.

The initial search was carried out in two databases of scientific studies, which were
ACM Digital (ACM Digital Library, n.d.) and Scopus (Scopus, n.d.). The search terms
included: “gamification” AND “social and emotional” AND “elementary school”. The
search was carried out between October and November 2023. A total of 93 studies were
found, of which 71 came from the ACM Digital database and 22 from the Scopus database,
as shown in Figure 1. In the selection phase all 93 studies were analysed, including title and
abstract, at which stage 75 studies were excluded because they were not directly related
to the topic in question. The remaining 18 studies went on to the inclusion phase and
were analysed in their entirety; however, only 5 studies met the established criteria and
were therefore selected for the review. After analysing the articles, Table 1 was developed
to present the data extracted from the studies, namely the name of the study, the year of
publication, and whether it addresses the topic of video games and augmented reality.

Table 1. Scientific studies analysed.

Year of Publication Video Game Augmented Reality

A gamified app on emotion recognition and anger
management for pre-school children 2022 Yes No
(Nicolaidou et al., 2022)

A gamified approach to promoting empathy in

2020 Yes Yes

children (Saleme et al., 2020)

Design and evaluation of an augmented reality
cyberphysical game for the development of 2023 Yes Yes
empathic abilities (L6pez-Faican & Jaen, 2023)

Promoting social and emotional learning and

subjective well-being: Impact of the “aislados”

. . . 2019 Yes Yes
intervention program in adolescents
(Cejudo et al., 2020)
Pro-social games for inclusion: Interaction
patterns and game outcomes for elementary-aged 2019 Yes No

children (Parsons et al., 2019)
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.| | AcM Digital 22
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Total | 93
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(Title and abstract) Books 14
Total 93 School learning in general 13
Not accessible 07
Online learning 04
Others 57
Studies assessed —P Studies excluded after full analysis
forinclusion Not related to emotions 03
Total | 18 School learning in general 01
Al use 01
Others 13

Studies included
for review

Total 05

Figure 1. Flowchart of the research phases.

The authors of the study (Parsons et al., 2019) present the game The Chase, the aim
of which is to promote cooperation, trust and empathy between children so that everyone
succeeds in the game. This game can be played on electronic devices that are connected
to the game server. Each player starts the game with 25 balloons, and the aim is for the
team to end up with 60 balloons in total, to escape in a hot air balloon. Players must move
their team’s pieces around and away from the monster that follows them throughout the
game. If the monster attacks one or more players, five balloons are sacrificed. If they work
together to move the pieces, they can avoid the attack, or they can choose to act individually
to keep their own balloons. That said, the players must negotiate, discuss their strategies
and help each other to advance and win the game.

The study involved 66 children, aged between 7 and 10, who played the game twice
in small groups of two to four players. The players were classified as selfish if they only
thought of themselves, neutral if they did not threaten or facilitate any player’s moves and
cooperative if they helped other players. After the two sessions, it was possible to analyse
that the children’s interaction throughout the game revealed different patterns, namely
that some children were more determined while others were more reluctant. The results
showed that after the game, the children became more pro-social, with a significant increase
in cooperative play in the second session compared to the first. According to the feedback
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from the teachers and students, this is a fun and easy game to play, they expressed a desire
to play it again and emphasised the fact that it is for group play.

The authors of the study (Cejudo et al., 2020) describe an educational video game called
Aislados, designed to help improve psychological well-being, to prevent risk behaviours
associated with addictions, violence or emotional disorders. The game takes place on a
boat trip, in which the characters are students at the end of their course, travelling to a
newly discovered island. The player chooses a character who, during the game, interacts
with other characters, making decisions that require the implementation of intrapersonal
and interpersonal skills. The aim is to understand the different personalities of all the
characters, as well as their emotional states, developing a positive affection towards the
characters and using emotional intelligence to understand what is happening.

The study involved 187 students, who were accompanied by their teachers so that
they could understand the students” emotional situations and decisions during the game.
The results indicated significant improvements in the participants in terms of increased
quality of life in terms of health, affective improvements and strengthened mental health.
However, no significant improvements were observed in the emotional intelligence trait.

The authors of the study (Lopez-Faican & Jaen, 2023) developed the EmpathyAR game,
based on Augmented Reality, with the aim of developing empathic abilities through pro-
social behaviour; the game offers a variety of situations with the aim of helping users
develop their empathic abilities. Unity was used to implement the front-end, incorporating
Augmented Reality and AR Location for geolocalisation. For the back end, Django REST
was used, a framework for Rest API services, executable on Android devices.

The game presents the player with a list of tasks, with various stages, to complete,
some of which are compulsory and others optional. By selecting a task, it is possible to
visualise: the progress of the game, which space the user must move to and you can also
start the stage. The tasks involve activities such as: helping victims of bullying, helping
someone who is distressed and crying, rescuing someone in an emergency, supporting
someone with poverty issues, etc. Optional tasks involve, for example, finding characters
to help with tasks. Each stage ends with the realisation of an action, where the player
must capture 3D objects that are indicated to them. If they capture the wrong objects, they
receive negative rewards, and if they capture the right objects, they receive positive rewards.
When they have completed the task, the player can see the rewards in the inventory of
captured objects.

The study involved 30 students, who were divided into two groups: 15 students were
part of the control group, who followed a more traditional strategy, and 15 were part of
the experimental group, who tested the application. During the study, the students in the
experimental group moved around the school as indicated in the game, while the students
in the control group viewed picture cards where they had to select what to do at each
step. Both the experimental and control groups began the study with similar levels of
social behaviour, however, the experimental group, which played EmpathyAR, showed a
significant increase in social behaviour. The results indicate that the game increased the
players’ perception of different perspectives and reduced personal anguish, thus showing
that the game is initially more effective than traditional approaches.

The authors of the study (Saleme et al., 2020) focused on the gamification of a social
marketing programme, where a comic book was combined with an augmented reality expe-
rience, with the aim of promoting empathy and empathetic behaviour in children. Through
augmented reality, a pet robot was created, which throughout the story is influenced by
the choices made by the user, which affect its well-being and physical development. The
programme was applied to 389 children aged between 8 and 12. The results show that
the combination of interactive comics and augmented reality engaged the children more,
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resulting in increased empathy towards others after the programme. It was observed that
the children were significantly more empathetic in the post-survey compared to the pre-
survey, which indicates that the children increased their ability to understand the feelings
of others. However, cognitive empathy and social norms did not change after taking part
in the programme.

In the study (Nicolaidou et al., 2022), the authors developed the Kids Stress Relief
mobile application to help children identify and manage their emotions and recognise body
signs of stress. The app includes relaxation exercise tutorials, rewards for completing the
activities and five interactive stories. In interactive stories, children need to identify the
emotions of the protagonists by selecting one of the options given, after which they are
given a verbal explanation of the feelings, followed by questions about how the protagonist
should deal with these emotions. The study involved the participation of 20 children, on
average 5 years old. The children used the app individually, wearing headphones so that
they could hear the narration of the story. When asked about the app, they all remembered
parts of the story and were able to describe the essence of it. Of the 20 children, 8 were
able to learn a lesson from the story, while only 1 child was able to come up with some
tricks to calm anger. Of the 20 children, 4 understood that the aim of the story was for the
characters not to feel angry with others, but the authors wanted to show that sometimes
it is normal to feel angry but that there are ways of dealing with it. Of the 20 children,
9 could not remember the anger management techniques, and only 1 child could remember
more than one anger management technique. Six children described their own techniques,
which included hugging a friend, sitting on a chair, collaborating, talking to an adult and
playing alone, seven children said that if they were angry, they would not do anything, and
some were unable to answer the question.

Based on the studies analysed and the information obtained, the following answers
are given to the research questions:

Question 1: What gamification strategies can be used to manage and control emotions?
The authors of the study (Nicolaidou et al., 2022) and (Parsons et al., 2019) highlight the
effectiveness of gamification through storytelling, where users play characters and interact
with the story, playing key roles in changing the characters” emotions or identifying feelings
in specific situations. The user’s active participation in the story not only makes it easier to
recognise emotions but also makes it easier to remember events, as the user becomes an
integral part of the narrative. Studies (Saleme et al., 2020) and (Cejudo et al., 2020) have
shown that the use of augmented reality has a positive influence on users, as it connects
the real world with the virtual world, which ends up involving the user even more, thus
enriching the user experience and increasing imagination and creativity. Pair gamification,
analysed in the study (Parsons et al., 2019), encourages players to persist longer in the
face of challenges, promoting active learning and reinforcing the value of teamwork, thus
fostering collaboration between players. The authors of the studies (Nicolaidou et al., 2022)
and (Saleme et al., 2020) emphasise the importance of a reward system, which is crucial for
maintaining users’ interest and motivation. However, these rewards should not be directly
linked to choices related to the characters” emotions, as this could end up jeopardising the
true purpose of the game.

Question 2: What digital solutions exist for controlling children’s emotions?

Although several studies have been analysed, only one of them mentions how the
gamified application was developed. The authors of the study (L6pez-Faican & Jaen, 2023)
provide detailed information on the development of the gamified application, using UNITY
for the front end and Django REST for the back end. These approaches are effective for
developing gamified games and applications, as they make it possible to create immersive,
interactive and accessible experiences.



Educ. Sci. 2025, 15, 453

7 of 22

Question 3: What strategies can be applied to teach emotion management?
Only the authors of the study (Nicolaidou et al., 2022) present strategies, such as:

e  Breathing, taking time to relax, breathing in and out while counting slowly from 1 to 10.

e  Clenching your fists and then releasing them, repeating this movement ten times.

e Blowing, placing your hands in front of your mouth, forming a tunnel, and blowing
hard ten times.

Based on an in-depth analysis of the studies, it was possible to see that there is
a great tendency to create dynamic stories and to use augmented reality. Taking this
into account, and since it fits in completely with the project in question, the work was
directed towards the development of a gamified application. It features the narration of
a children’s story, where the essence of the narrative will come to life using augmented
reality. The main purpose will be to promote emotional intelligence, encouraging empathy
and understanding of emotions in a playful way, as well as stimulating interest in reading.
The fact that the user can interact with the story will be a key element as it allows them to
get involved in the plot, creating a more immersive learning experience. The book used is
entitled “Quando Estou Feliz | Quando Estou Triste” (“When I'm Happy | When I'm Sad”)
by the author Joana M. Lopes (Lopes, n.d.), illustrated in Figure 2, who kindly agreed to be
part of this project. This book explores the feelings of happiness and sadness and is like
two books in one, as you can read it from anywhere in the book, either at the beginning, in
the middle or at the end, depending on whether you feel sad or happy. This book describes
how the character, who is a child, feels when she is happy or sad and what makes her feel
that way.

Figure 2. Book cover “Quando Estou Feliz | Quando Estou Triste”.

3. Development of the Emotions Application

For the development of the Emotions Application, the methodology adopted corre-
sponds to the development of a multimedia project, which consists of planning, designing,
producing and distributing an interactive multimedia application. This methodology was
chosen because it offers a flexible, user-centred approach, allowing the project to be divided
into phases. The development of a multimedia project is divided into five phases: analysis
and planning, design, production, testing and validation, distribution and maintenance.
During the analysis and planning phase, a systematic literature review was carried out
following the PRISMA protocol to identify best practices in the development of gamified
applications for emotional intelligence. The design phase involved defining the functional
requirements and creating storyboards to guide the implementation of the interface and
interactions. The production phase was divided into two parts: animation development
and application development. Technologies such as UNITY for the front-end and PHP
for the database connection were used to develop the application, and 4D cinema was
used to develop the animation. Testing and validation included an iterative process of
collecting qualitative feedback from teachers and students, with successive improvements
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being made to the interface and content. In the future, it is planned to expand the validation
phase with quantitative metrics to measure the application’s impact on emotional learning
(Hanief et al., 2020).

3.1. Animation

To develop the animation, the book “Quando Estou Feliz | Quando Estou Triste” was
mapped out so that the pages of the book could be associated with the storyboards created
and the respective animation developed. Like the book, the design was divided into two
parts, separating “Quando Estou Feliz” and “Quando Estou Triste”. As such, Table 2 shows
the mapping of the “Quando Estou Feliz” part of the book and Table 4, the mapping of
the “Quando Estou Triste” part of the book. The animation was developed in 3D using
the animation and modelling tool CINEMA 4D (Cinema 4D, n.d.), along with the audio
narration, using the Adobe Premiere (Adobe Premiere, n.d.) tool to combine the two.

Table 2. Mapping the book “Quando Estou Feliz”.

Pages of Book Mapping Animation

Scene No. 1

e ¥

Animation starts with a sun and the camera
zooming out.

The camera continues to zoom out until it
unveils the main character.
The main character is on the move.

Scene No. 3

The sun moves above the character's head

SceneNo. |4

The sun turns into streamers
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Table 2. Cont.

Pages of Book Mapping Animation

SceneNo. |5

SceneNo. |6

Face of the main character with drool/leftover
cake and seeing the cake bowl!
Pastry chef hat and flower in hair

Scene No.

Airplane in the character's hand.
Stars passing by.

SceneNo. |8

@
=

Laughing main character
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Table 3. Mapping the book “Quando Estou Triste”.

Pages of Book Mapping

Animation

SceneNo. |9

5 g
Character leaning his body back. Elements of

nature, musical symbols appear...

SceneNo. |10

Character leans his body forward and draws
with a brush

7

Table 4. Mapping the book “Quando Estou Triste”.

Pages of Book Mapping

Animation

SceneNo. |1

Character in motion, dressed as a cloud.
Heart sun flashing and with little color

Scene No. 2

Character with umbrella on his head.
And drops falling.
Zoom in to the eye

Scene No. 3

J

Butterfly without a wing.
Balloon flying.
Camera moves down.
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Table 4. Cont.

Pages of Book Mapping Animation

SceneNo. |4

Ice cream falling to the ground.

SceneNo. |5

Thinking about the grandfather

Scene No. 6

Character alone.
People and animals passing behind.

Scene No. 7

A kind of whirlwind begins to form behind the
character

SceneNo. |8

qve  coragdo fco encoberto.

aosem
T tmoans pesodosdo ez

Character draws with a brush
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3.2. Application

To develop the application, UNITY (Unity, n.d.), was used, which supports C# scripts,
and the connection to the database was implemented using PHP (PHP, n.d.).

The colour scheme used was yellow, purple, grey, green and red. Yellow was chosen
as the application’s main colour, as it is associated with childhood and positive emotions
such as happiness and fun, which will encourage the use of the application (Ferris & Zhang,
2016). The most vibrant shade of yellow was used for the screen headers, which contain the
title, while the most saturated shade of yellow was used as the background. Grey was used
as the background colour for the menu. As it is a neutral colour, it does not provoke any
significant emotional reaction in users. Purple was used to create a contrast between yellow,
highlighting important elements; this colour is associated with creativity and calm. The
green colour was associated with the “save” buttons, where users intuitively understand
that this is the correct option to confirm or proceed with the action, and the red colour was
associated with the “cancel” buttons, which signals to users that this action will interrupt
or undo an operation. Contrast has been considered to ensure legibility, which is essential
for a good user experience. The application features a web (World Wide Web), and mobile
version generated for each of the situations in the UNITY tool. The interface layout is the
same for both types of devices. When you start the application, a home screen is displayed,
as shown in Figure 3, showing the WEB and the mobile version.

Jnh ( i%im,in

l'i((im«‘

Figure 3. Home screen web and mobile version.

On registering with the application, the user automatically has an adult profile, as
shown in Figure 4. An adult can register new children, who are then associated with him
or herself. After logging in, the user will see a menu at the bottom of the screen made up of
four buttons: the animation button, the quizzes button, the calendar button and the profile
button, as shown in Figure 5.
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; Ll{,c( i.%éd wiw D

MeCLeN (//

Registo

Registar

Figure 4. Registration screen.

. )
mecuener/

;Llﬁ;@iﬁg’m iw B

Entrar

Figure 5. Login screen.

Selecting the animation button will bring up the animations screen containing the
animations described above, and selecting an animation will bring up information and two
buttons at the top of the page, one for pause and one for playback. Pressing the play button
will start the animation and pressing the pause button, or when the animation finishes, will
display the questions related to the animation, as shown in Figures 6 and 7.
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% Quando Estou Feliz

Carrega no bot&o play para ver a
animacgéao do livro Quando Estou
Feliz e em seguida responde as
perguntas relacionadas com a
animacgéo.

>

Figure 6. Animation screen.

% Quando Estou Feliz

Carrega no botéo play para ver a
animagéo do livro Quando Estou
Feliz e em seguida responde as
perguntas relacionadas com a
animagao.

>l

Quando a personagem principal
esta feliz parece que é feita de?

O que é que a personagem queria
que inventassem para
conseguirmos estar mais atentos

O que é que deixa a personagem
principal feliz?

Figure 7. Animation query.

The application has a quiz screen, where there are two types of quizzes: the basic
quizzes that are part of the application and to which all users have access, and the quizzes
created by the adult user, which can be viewed by the children associated with them.
Allowing adults to create questionnaires will give them greater security and confidence in
using the application, as they will be able to moderate the content themselves (Sandhu &
Bhardwaj, 2013). Questionnaires created by the user can be modified and deleted, as shown
in Figure 8.



Educ. Sci. 2025, 15, 453 15 of 22

? Questiondrios

Na Escola

Figure 8. Questionnaire screen.

At the end of answering the basic questionnaires, a message is displayed, which varies
according to the answer given by the user. The answers given to the questionnaires are
saved and can be accessed by adults, as shown in Figure 9, when a questionnaire is deleted,
all the associated questions and all the data in the history will also be deleted.

? Historico de Questionario

Criangas
Filho

0s outros
Selecione uma data...
Na Escola

2024-07-011011:M

Perguntas Respostas

Como te sentirias
se fosses o primeiro
daturma a
terminar uma
atividade?

Como te sentirias
se um amigo
dissesse coisas mas
sobre ti?

Triste

Como te sentirias
se o professor te

alnmiacca am franta

B ?

Figure 9. History screen.

The application has a calendar screen where children can express how they feel
throughout the day. By selecting the current day, the child will be presented with three
ways to express their feelings, through text, emojis or audio, as illustrated in Figures 10
and 11. The use of emojis stimulates imagination and creativity and three options are given
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so that the child can respond autonomously, without the interaction of an adult, since there
is a possibility that the child may have difficulty reading or writing (Sandhu & Bhardwaj,
2013). If the child selects a previous day on which they have recorded their feelings, they
will be able to see what they have written and/or listen to what they have recorded; if the
user is an adult, they will be able to select each child individually via a dropdown and
see the history of feelings reported; if no child has written anything that day, a message
will appear informing them that no information has been recorded that day, as shown in
Figure 12.

Calendario de Emogdes

Es um orgulho!

Carrega no dia de hoje e partilha os teus
sentimentos, ao partilhares ganhas um ponto
como recompensa

< junho 2024

T Q@ Q s S

D S
2 3 4 5 6

1
7 8
2

16

Figure 10. Emotions calendar screen.

Calendario de Emocgoes

2024-06-25

Expressa como te sentes através de texto,
emojis ou dudio.

000

Emojis Selecionados:

Cancelar

Figure 11. Emoji Emotions.
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Calendario de Emogoes

25/06/2024

Audio: [>

Descricao:

hoje sinto-me feliz!

Emojis Selecionados:

©e e

Figure 12. Selected Emotions.

In addition, the app has a space with tips for adults and children on how to deal with
feelings, exercises and tips. There are also three games, which were developed with a focus
on entertainment and with a view to representing emotions in some way.

3.3. Testing and Validation

To make it easier for students to access the application and the database, the application
was hosted on a server. An HTML (HyperText Markup Language) page was developed
with a short explanation of the application and two download buttons, allowing installation
for computers and mobile devices, as shown in Figure 13.

Esta aplicagdo foi desenvolvida com o intuito de
tornar a jornada emocional das criangas uma
experiéncia enriquecedora e divertida. Desenvolvida
para pais, educadores e, principalmente, para as
criangas, oferecemos um ambiente seguro e
estimulante onde podem explorar e expressar as suas
emogdes de maneira honesta e esponténea.

Recursos Principais:

« Interagdes dindmicas e animagdes que tornam a aprendizagem

. tuitives para que s criangas respondam de
fort ural.

+ Calendério emocional para registrar e refletir sobre
sentimentos ao longo do dia.

+ Secgio educativa explicativa sobre diferentes sentimentos
adaptada tanto para criangas quanto pare adultos.

« Facilidade de acesso e andlise dos dados emocionais das
criangas para pais e educadores.

) Download para Computador.

[J Download para Telemével

Figure 13. Application download page.

The project was tested in a primary school in the city of Castelo Branco, Portugal,
which is part of the TEIP Programme (Educational Territories of Priority Intervention).
This programme aims to ensure inclusion and educational success, improve the quality
of learning, and combat school dropout rates. Access to educational technology tools
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that support and motivate students in their learning is a promising strategy that could
significantly contribute to the success of this programme.

The tests involved nine classes, from Year 1 to Year 4, with between 22 and 28 students
per class, aged between 6 and 12 years old. The participants came from diverse ethnic
backgrounds and had different support needs. Informed consent was obtained from the
participating children’s school and their parents or guardians. All ethical guidelines were
followed, ensuring data privacy and the anonymity of responses. To achieve this, each
child was registered on the platform using the name of their pet or favourite hero, making
it impossible to identify them individually.

The qualitative data collected during the testing phase was analysed using a structured
thematic analysis (Naeem et al., 2023), focusing on selecting representative excerpts (quotes)
from teachers and students to illustrate and support each identified theme.

Initially, the students were introduced to the developed animations, and the theme
of emotions was explored by asking whether they knew what emotions were and what
made them feel happy or sad. At this stage, several students shared what made them feel
happy or sad; however, around 30 children chose not to share, particularly regarding what
made them feel sad. Teachers consistently emphasised the need for tools to help work
with children’s emotions, especially for those who struggle to express them. One teacher
remarked: “It is very important to have tools that help us understand children, particularly
those who have difficulty expressing what they feel.”

Next, each student registered with a child profile, choosing the name of a favourite
pet or superhero as their login and password, ensuring anonymity. They then had the
opportunity to explore the application by answering the questionnaires. At this stage,
some issues arose due to the time required for registration and the individual support
needed by each student, as well as delays in internet connectivity when loading content
directly from the database. To mitigate these issues, adaptations were made to how the tool
was presented and how activities were organised. The children were divided into groups
that alternated between answering the questionnaires, playing the application’s games,
reading the book Quando Estou Feliz | Quando Estou Triste, and playing games with the
+Power console.

Several suggestions were made by teachers regarding the application’s questionnaires
to make them more accessible and effective. One teacher suggested: “I think the questions
could be shorter and use simpler terms for younger children.” Another teacher proposed:
“It would be interesting to have questionnaires that explore how children feel when they
change other people’s emotions.” Based on these observations and the feedback received,
modifications were made to the questionnaires, additional informative messages and but-
tons were added, and the font size was increased throughout the application, as illustrated
in Figures 14 and 15.

It was also noted that Year 1 and Year 2 students had difficulties in reading and
interpreting the questionnaires; however, some children were able to answer with the
support of an adult. As one teacher reported: “Year 1 and 2 students had some difficulty
reading and understanding the questions, but with support, they managed to answer.”

Meanwhile, Year 3 and Year 4 students completed the questionnaires more indepen-
dently, allowing teachers to observe their responses, which in some cases surprised them.
Teachers made remarks such as: “What a surprising choice, I can’t believe it!”, “I would
never have guessed that this child would answer this way”, and “Is this how you think?
I would never have said so...” This aspect highlights how digital tools for managing
emotions can be valuable in helping teachers better understand their students. In other
words, the application could be a useful tool for helping teachers understand how children
feel in certain situations, enabling them to intervene more effectively and promptly. This is
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particularly relevant in educational contexts such as the TEIP Program, where inclusion
and academic success are key priorities.

? Questionario: Na Escola

Como te sentirias se 0s teus pais fossem
Ia por causa do teu

Indiferente

e -

Anterior Seguinte

T T

Figure 14. Before tests.

'? Questionario: Na Escola

Como te sentirias se os teus pais
fossem chamados a escola por causa
do teu comportamento?

Indiferente

— -

Anterior Seguinte

Carrega no botdo guarda
terminares o question?

Figure 15. Changes after the tests.

4. Conclusions

An interactive and playful tool has been created that not only helps children to re-
flect on their feelings but also provides adults with accurate data for proper emotional
monitoring of children. It is believed that this application can play a crucial role in pro-
moting emotional intelligence in children, contributing to the formation of healthier social
relationships and more informed decisions from an early age.
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Initially, we began by researching scientific articles on children’s emotional intelligence,
which allowed us to define how the application would be developed and the tools to be
used. The application’s development phase made it possible to transform theoretical
concepts into practical and interactive elements and the development of the animations
provided a basis for exploring feelings of happiness and sadness and making the application
experience more engaging.

The methodology used to develop a multimedia project was the analysis and planning
phase, the design phase, the production phase, the testing and validation phase and finally
the distribution and maintenance phase, which will be considered in future work. This
methodology proved to be very efficient as it allowed the necessary adaptations to be made
based on the feedback obtained.

The software used for the production phase: CINEMA 4D, for the animations; the
development of the application was carried out in UNITY, a very popular tool for game
development; finally, PHP was used to connect to the database.

Tests of the tool were carried out with children aged between 6 and 12, which proved
to be very important in validating the application and making the necessary adaptations to
adjust the language and complexity of the content to the different age groups. The teachers’
suggestions during the tests were particularly valuable and led to improvements such as
shorter sentences, more intuitive interfaces and additional quizzes to explore emotions,
which in specific contexts are crucial for future iterations. The integration of technology
as an educational tool has shown promise, providing new forms of interaction between
teachers and children.

As future work, it is proposed to implement new functionalities such as adding
images, videos or audio to the questions, enabling children to have multiple supervisors,
thus allowing parents and teachers to be included. The creation of statistical tools to analyse
the answers, especially for teachers who want to better understand the general context
of the class and make adaptations accordingly. The accompaniment of a primary school
teacher and a psychologist will ensure that the application is not only educationally sound
but also relevant and engaging for the children. Entering the age of the children could also
allow for more personalised content, as well as more objective statistics. New tests should
also be carried out to ascertain the statistical analysis and understand user involvement
and its long-term impact.

Finally, the last phase of the multimedia project, the distribution and maintenance
phase, will be the next step, which will involve optimising the application’s performance
and updating it. It is hoped that the creation of this project will encourage the development
of future innovative and effective educational tools that use gamification elements, thus
combining learning with game elements to keep children motivated and interested.
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