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Abstract. Emotional Regulation (ER) strategies allow people to influence the 
emotions they feel, when they feel them, how they experience them, and how 
they express them in any situation. Deficiencies or deficits in ER strategies dur-
ing the adolescence may become mental health problems in the future. The aim 
of this paper is to describe a virtual multiplatform system based on serious 
games that allows adolescents to train and evaluate their ER strategies. The sys-
tem includes an ecological momentary assessment (EMA) tool, which allows 
the therapist to monitor the emotional status of teenagers every day in real time. 
Results obtained from a usability and effectiveness study about the EMA tool 
showed that adolescents preferred using the EMA tool than other classical in-
struments.   
 

Keywords: Serious Games, Emotional Regulation, Ecological Momentary As-
sessment, Virtual Reality  

1 Introduction 

Emotional Regulation (ER) strategies allow people to influence the emotions they 
feel, when they feel them, how they experience them, and how they express them in 
any situation.  These strategies may be automatic or controlled, voluntary or involun-
tary. ER strategies should be differentiated depending on when they have their first 
impact on the emotion generation process. Despite the fact that there are diverse emo-
tional regulation strategies, most research has been conducted into cognitive reevalua-
tion (assigning a non-emotional meaning to an event) and expressive suppression 
(controlling the somatic response to an emotion). Both the physical and psychological 
implications will be different depending on the strategy used. 

Numerous studies indicate the role that these regulation strategies play in the de-
velopment and maintenance of adaptive and healthy behavior.  Previous research [1] 
has concurred in finding diverse emotional regulation dysfunctions in the clinical 
population with depressive disorders. Deficiencies or deficits in ER are related to the 
occurrence of numerous mental and physical health problems, including borderline 



personality disorder, depression, anxiety, problems of social interaction, problems of 
adaptations, violent behavior and other disruptive behaviors. 

These deficits become especially evident during the adolescence and may become 
a psychosocial problem. Actually, schools and high-schools denounce a worrying 
increase in indiscipline and episodes of physical and psychological violence in the 
classroom. Proof of this concern is the Study of Violence report by the Centro Reina 
Sofía or Cisneros X [2-3] which showed that high percentage values of children had 
suffered bullying or school-based violence.  

Many of these disruptive behaviors by the adolescents are built upon deficiencies 
in situation selection, situation modification, attention deployment, cognitive change 
or response modulation [4]. On the other hand, an adaptive ER involves choosing and 
implementing ER strategies that are adapted to the context, adapted to how controlla-
ble the internal and external events are, and in harmony with long term goals [1]. 
Berking believes that the effectiveness of behavior change therapies could be im-
proved by identifying general emotional regulation abilities, developing interventions 
that could improve these abilities and including these interventions in the therapies 
[5].  

The current tools used to evaluate possible deficits in ER strategies are based on 
subjective questionnaires, such as the Emotion Regulation Checklist [6] or the Emo-
tion Regulation Questionnaire [7]. These questionnaires ask subjects about how they 
feel and manipulate their emotions in controlled environments or in common situa-
tions in real life. Another way of evaluating the ER strategies used is through tests in 
laboratory, where the subjects ought to do emotion generating tasks with the aim to 
analyze the strategies that have to be used [8]. Even though these tools are very useful 
for therapist (distinguishing between clinical and normal populations), they present 
some limitations; specifically, they are unattractive for the evaluation in adolescents’ 
population, who are particularly reluctant to be assessed.  

These limitations can be overcome with the development of instruments based on 
new technologies. Specifically, virtual reality (VR) systems and Information and 
Communication Technologies (ICT) are a technology that are very attractive and very 
common to young people and adolescents, who are accustomed to the simulated envi-
ronments of videogames. 

The development of new interactive technologies based on VR has already had 
some influence on certain aspects of the teaching/learning environment. VR and its 
application to youth education is a relatively young field but interest is growing due to 
its strong motivational impact [9] and the critical reasons for why and how graphic-
based VR can greatly enhance the quality of education provided [10]. The devices and 
techniques allow navigating and interacting through VR environments in more intui-
tive and more natural ways. In addition, immersive and persuasive capacities of VR 
make it a highly appropriate technology for assessment and intervention task.  

Recently, several works have used new techniques based on ICT for training of ER 
strategies. Playmancer project [11] is a system that uses multimodal recognition of 
emotions, in combination of serious games for the training of ER strategies, with the 
purpose of treating psychological and behavioural disorders [12]. In other project, 
Replay [13], a system based on a VR environment with avatars and tracking technol-



ogies was developed with the aim of improving the emotional implication of partici-
pants (students with behaviour disorders) and training ER strategies. 

In this work, we describe GameTeen, a virtual multiplatform system based on seri-
ous games that allows teenagers to train and evaluate their ER strategies. Further-
more, the system includes an ecological momentary assessment (EMA) tool, which 
allows the therapist to monitor the emotional status of adolescent every day in real 
time.  Finally, the results obtained of a usability and effectiveness study about the 
EMA tool will be presented. 

2 Methods 

The GameTeen system is a virtual multiplatform system based on serious games de-
signed for teenagers, which allows training, evaluating and monitoring their emotions 
and the ER strategies that they apply everyday. GameTeen was developed according 
to recommendations of intervention program principles, which claim that a way of 
training and assessing how ER strategies have been applied by subjects involves the 
use of mood induction procedures. In the context of these procedures, subjects can 
learn to analyze the emotion felt and the ER strategies that they employed to regulate 
themselves [14]. 

Following this recommendation, GameTeen system was designed in three blocks. 
A first block would be a system where a positive or a negative emotion is induced in 
the subjects; it consists of two Mood Induction Games. A second block would consist 
of two mini-games where the participants may train two ER strategies (ER Strategies 
Training). Finally, in the third block, an ecological momentary assessment (EMA) 
would allow the therapist to monitor the emotional status of adolescent every day in 
real time. 

 
2.1 Induction Games 

The aim of the Mood Induction Games is to induce two different emotions in the par-
ticipants. The emotions induced were joy and frustration. To achieve the desirable 
mood induction, several tools of positive and negative reinforcement were used re-
spectively, such as music, sounds, emotional messages, etc. The monitoring of emo-
tional levels in the two games was performed through periodic interruptions where the 
game asked participants to indicate their emotional level on a scale of 0 to 10 repre-
sented as thermometer. 

Joy Induction Game.  
In the joy game (Figure1) the action took place in an attraction park. In this game 

the participants had to exploit as many balloons as possible of a shower of balloons. 
For this, the participants had several weapons and ammunitions that they were getting 
through the performance of the different ER strategies. The game had ten levels of 
difficulty that affected to the number of balloons and the velocity of appearance. 



 
Fig. 1. Joy Induction Game. The game is located in an attraction park scene. In this scene, 

many balloons appear in continuous way while playing the game. 

Frustration Induction Game.  
In the frustration game (Figure 2), a version of the “whack a mole” game was de-

veloped. The game is located in a rural land scene where there are several holes. In 
these holes, several moles can appear in a continuous way while playing the game. In 
this game, the participant has to whack all moles, at the same time that they are ap-
pearing, with a virtual mace. The game had three levels of difficulty that are related 
with the velocity and frequency of appearance of the moles. To achieve the frustration 
induction, the game was programmed so that some hits are not accurate and the par-
ticipants are penalized. 

    

Fig. 2. Frustration Induction Game. The game is located in a rural land scene where there are 
several holes. In these holes, several moles can appear in a continuous way while playing the 

game 



2.2 ER Strategies Training  (Mini-Games) 

Apart from these mood induction games, two mini-games were developed for training 
ER strategies. One of them consists of a respiration task where the subjects have to 
breathe at the same rate as indicated in the mini-game. This respiration strategy con-
sists of a feather (Figure 3a), which goes up and down in the screen. In the other one, 
subjects have to click on all the numbers that appear sequentially on screen except 
one number, which is indicated within the mini-game (Figure 3b).  

    

Fig. 3. Emotional Regulation Strategies Training. In the respiration strategy (a) consist in a 
feather that goes up and down in the screen to velocity moderate; and the distraction strategy 

(b) consist an sequence of number and one cross that are appearing sequentially. 

2.3 Ecological Momentary Assessment (EMA) 

To evaluate continuous changes in the emotions of subjects in their daily life we also 
developed an EMA system (Figure 4). The purpose of this system is to have a diary 
record of the emotions felt by the subjects by means of an android device, which can 
be configured and monitored from a webpage. This system includes a custom avatar 
who asks a set of questions about the feeling of the teenagers in predefined moments 
during the day. Moreover, the system has a web page where the therapist can authen-
ticate himself/herself with the purpose of monitoring the emotional activity of all 
subjects in his/her study.   

     

Fig. 4. EMA. Capture an example avatar and the example a question. 



2.4 Technological Aspects 

The Mood Induction Games and the Mini-Games were developed with the purpose of 
being used both on PC and on Android platforms (Figure 5). For this reason, we used 
the Unity3d as the development environment. It was programmed in C-Sharp. C-
Sharp is a friendly programming language that has many communication devices 
libraries and web services libraries. 
 

    

Fig. 5. Induction Games in an Android smartphone. 

Mainly, the PC platform was thought to be used with keyboard and mouse in the 
participants’ home but in addition this system has the option to be used in laboratory 
under therapeutic supervision. For this, GameTeen has the option of registering the 
ECG signal of participants synchronized with game events, allowing therapists to 
monitor changes in the heart rate in real time in laboratory conditions. 

2.5 Design Usability Study 

The GameTeen platform has been evaluated with students of a high school. In this 
work, we present the preliminary results obtained of a usability study performed with 
teenagers.  

Twenty one participants, 10 men and 11 women, were evaluated in this study, all 
of them with ages between 12-14 years old (mean 13.20 years old) with normal o 
corrected-to-normal vision. The subjects were students of Ramón Llull High-School 
of València without any psychological disorder and none of them was under psycho-
logical supervision. Their parents signed an informed consent for allowing their data 
to be used in this study.  

The adolescents were divided in two groups. The first group had to express their 
emotions daily through the EMA system. For that, we lent several smartphones (Sony 
Xperia Neo V), whose functions were banned to except the EMA system. On the 
other hand, the second group had to do the same task; however they used question-
naires in paper. The questions in paper were the same that the EMA system requested. 
All participants had to do this task twice a day during one week. At the end of the first 
week, groups were exchanged, and the participants had to do the same task during 
other week.  



When all participants were in the two groups, we asked to them that they complet-
ed the usability questionnaire, which registered information about the usability of the 
paper questionnaire, EMA system and the comparative between the two procedures to 
daily register of emotions.  

3 Results 

In this work, we present preliminary results obtained in the usability of EMA system 
when this is compared with the usability of classical tools used to measured emotions, 
questionnaires in paper.  

Results showed that teenagers perceived more discomfort while they did the paper 
questionnaires than with the EMA system (p=0.001).  The 50% of subjects confirmed 
that the EMA system was very comfortable and its alarms were useful to remember 
the teenagers to complete the questions.  This was reflected in the fact that the 100% 
of subjects perceived as negative quality that the paper questionnaire did not have any 
alarm. Against, the 19% of adolescents liked having freedom of schedule to answer 
the paper questionnaire. 

On the other hand, the participants appreciated that the EMA system was more use-
ful than paper questionnaire (p=0.004).  The 42% participants indicated that the EMA 
system was easier to use than paper questionnaires, and the 100% participants showed 
their disagreement by having to move so many papers from one place to another.  

4 Discussion 

This paper describes the GameTeen project, a psychotherapeutic multiplatform based 
on serious games to train and evaluate the ER strategies in teenagers. This multiplat-
form was developed using news technologies in VR and ICTs with the aim to im-
prove the classical tools used in the field of ER, to improve the motivation and to help 
to catch the attention of teenagers that can hardly be attracted by other instruments, 
such as questionnaires. 

GameTeen allows the adolescents to train two ER strategies when a positive or 
negative emotion has been induced them. These ER strategies are based on two mini-
games, a slowly respiration task and an attention task. In addition, GameTeen helps 
the therapist to evaluate the ER strategies used by the subjects and it also enables to 
follow the emotion felt during the evaluation. For this reason, GameTeen system has 
been developed for being used as much in a controllable situation through a PC, as 
day-to-day through an EMA system.  

In this paper, we have showed preliminary results obtained of a usability study, 
which was carried for the EMA system. The obtained results suggest that the EMA 
system can be used to monitor emotions in the adolescent population.  

The participants appreciated the comfortably of EMA above the paper question-
naire. In addition, they emphasized that the EMA system was very useful. This can be 
caused by different factors: the ease of transportation; the fact that the paper question-



naire was a huge number of pieces of paper; and the usefulness of the reminders 
through the alarms. These qualities were not presented in paper format.  

However, we are aware that the population used for this analysis was a non-clinical 
population. This will require, in the future, to validate the system with a clinical popu-
lation of teenagers, i.e. with adolescents who have been diagnosed an ER disorder. 
Nevertheless, because of these results, we are optimistic and we believe that the sys-
tem might be used to help therapists to monitor the emotions with a clinical popula-
tion.  

In future works, we will evaluate the reliability of GameTeen as therapeutic tool 
for the early detection of ER patterns with a high risk of leading to health or behav-
ioral problems. In addition, we will analyze how their use as training tool would ena-
ble their integration into psychoeducational programs for prevention of emotional 
disorders. Finally, we will also use physiological measurement tools, such as electro-
encephalogram, to study the influence of the ER strategies in the human physiologic 
behavior with the aim of measuring and quantifying this effect.  
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