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Abstract

Autism is a set of disorders that affect communication, sensorimotor and social integration, thus it leads the autistic individual to have repetitive
movements, restricted interests and in addition deviations in language. Studies and research have found that education and remediation for autism
can be innovative and personalized. Since then a call for learning through games has arisen. Our article is a major compliment to an electronic serious
game: JESTIMULE dedicated to teaching autistic children emotional facial expressions, and as it is in use we value the idea of sharing our special

technique of collecting results after the passing of the sessions.
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Introduction

Autism, which is already the subject of debate; encounters an-
other kind of concern: learning disabilities and the care of autistic
children. Ideas and initiatives have always ignited the journey of
understanding autistic disorder and also presented remedies in the
form of changing habits, behavior and knowledge. Serious games
have a 'serious’ positive impact in the course of remediation in au-
tism spectrum disorders. JESTIMULE is one of those video game
programs that are aimed at children with autism in order to make
them learn the recognition of emotional facial expressions, then
what the understanding of the emotions of others promotes social

integration.

The development of JESTIMULE presented a method for col-

lecting results, but it remains to understand it and present it easily

to readers. This paper offers our facilitated method of collecting re-
sults after using JESTIMULE in order to share and help researchers
to effectively communicate their work of the same kind.

Autism and Learning

One of the most characteristic disorders that can stigmatize
an autistic person is the disturbance of his cognitive functioning,
which ceases to be normal in quality and in the resulting reactions.
Who says abnormal does not mean incomprehensible or out of all

human aspect. So how to explain?

The cognitive functions affected in autism are: processing of in-
formation, integration of information, intellectual level, language.
Intellectual disability is frequently associated with autism. 75% of
children with autism have a deficiency and the majority of intelli-
gence quotients are between 35 and 50. The concept of intellectual
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deficit must therefore be taken into account because this problem

affects a majority of people affected by autism.!

In addition, autistic people with a good intellectual level access
memorization strategies involving the semantic and syntactic as-
pects of language. This data comes to contradict the first works of
Hermelin and O'Connor which related to the memorization and the
recall according to the type of material.?

The function of information processing is altered, but the fact
of knowing the level of manifestation of this alteration or its na-
ture, is still ambiguous. The hypotheses put forward do not make
it possible to account for the behavior encountered in autistic peo-
ple with better intellectual abilities. Moreover, the problem of the
disturbance of responses to stimuli does not really arise in terms
of sensory deficit as such. Hypotheses addressing higher levels of
information processing and integration seem more relevant.'

Children's ability to get along with other people and see things
from their perspective is a matter of social cognition. The basis of
this crucial ability rests on the development of theory of mind. This
theory relates to our understanding of people as mind-functioning
beings, each with their own mental states - such as their thoughts,
desires, reasons and feelings. We use theory of mind to explain our
own behavior to others, telling them what we think and want. We
also interpret people's words and behavior by imputing thoughts
and intentions to them. The development of theory of mind in
young children.?

Another approach to the problem of information processing in
autism locates the difficulty at the level of regulation and executive
functions. Dysfunctions at the level of executive functions would
underlie certain anomalies of information processing and therefore
of social and non-social behavior. The executive functions cover a
set of abilities depending on higher functions which make it possi-
ble to control the action, and especially the adaptation of the action
in a new context and therefore flexibility. Planning and controlling
behavior, changing behavior, inhibiting automatic actions, and re-
taining information in working memory during task execution are
part of the executive functions. Abnormalities of these executive
functions reflect dysfunctions of the frontal system and can explain,
for example, repetitive behaviors.!

Language problems in people with autism range from failure to
develop functional language (50% of people remain non-verbal) to
developing functional language but idiosyncratic usage. Language
sometimes appears at the end of the first year and then disappears.
In this case, speaking may or may not reappear in later develop-
ment.

The precocity of the installation of a language is a favorable
factor because the children who present elements of language at

two years have a better prognosis than the others.* Even if language
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anomalies are truly at the heart of autistic disorders, the communi-
cation problem is more global because all its aspects, whether ver-

bal or non-verbal, are affected.

Psychobiological states of an emotional nature are essential
prerequisites for the formation of structured and adapted social
bonds.

Innovation in education and training is a relatively recent sub-
ject of reflection. It has only interested social science researchers
since 1960° and often in operational terms. Indeed, the texts relat-
ing to innovation are, for the most part, writings narrating an inno-
vation as an action or focusing on the new product.” Few theories or
even theorizations of innovation exist as such.

If research on innovation is recent, the term is old and has been
used since the 13th century. We find it more frequently in the 18th
century in a particular sense: “Innovation: introduction of some
novelty into a custom, into a use, into an act, no innovation should
be made. Innovations are dangerous.

In other words, innovation was considered until recently as
something harmful to the evolution of society. Innovation was syn-
onymous with danger for the balance of the institutions which had
to remain as they were. Innovation engendered imbalance, disor-
der; it was potentially generating the disintegration of civil society.
It had the meaning that we now give to subversion or revolution.
Behind this, there was the conception of a transgression of the di-
vine will and innovation was seen as the pernicious fruit of human
freedom.

It was not until the 20th century and, more specifically, the
1960s, that the word innovation appeared in France, with a posi-
tive, even injunctive, connotation. Currently, innovation is needed
in all areas.’

A Serious Game is a video game that conveys a serious, educa-
tional, social, charitable, advertising, journalistic message... It is a
computer application combining a serious objective with playful
elements.

The Serious Game has a utilitarian purpose allowing the user to
improve his skills by training, to become accustomed to situations
to treat his phobias, or to understand a situation to receive an ed-
ucation.

The most synthetic definition of a Serious Game is that proposed
by video game designers Michael and Chen®: “Any game whose pri-
mary purpose is other than simple entertainment”. According to
this definition, a Serious Game potentially applies to a multiplicity
of sectors: education, health, advertising, communication, politics,
humanitarian, defence, religion, art... In the context of this article,
we are only interested in games used in education. According to this

simple definition, a Serious Games can be a game on
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any type of medium. The first examples of Serious Games known
for the education sector, which date back to the 1960s and 1970s,
were moreover mainly card, board or role-playing games.**° If this
idea of using the game as a teaching aid has remained more or less
popular over time, it experienced a sharp decline at the end of the
1990s, in particular with the fall of the current of so-called "lu-
do-educational” games.' In the first half of the 2000s, a new trend
therefore sought to relaunch this concept, under the name Serious
Game, this time refocusing almost exclusively on video games.?

Through this new wave of Serious Games, we now have an ev-
er-increasing number of video games that openly claim an educa-

tional interest.

The advantages and limits of the Serious Game for education
vary significantly depending on the game chosen and its context of
use, so there is no simple or absolute answer to this question. How-
ever, many case studies have been conducted by researchers in the
field. In their review of the literature on the issue, Pivec and Pivec

point out the following main advantages:

a. Learner motivation

b. Learning by trial and error

c. Taking into account differences in learning rhythms

d. The stimulation of pedagogical interactions between pupils.
The JESTIMULE Project

JESTIMULE (Educational Game for the Multisensory Stimula-
tion of Children with Pervasive Developmental Disorders) is a se-
rious game for educational and therapeutic purposes. A multi-sen-
sory tool combining visual, auditory and tactile feedback, it is used
in addition to the psychotherapy of children with pervasive devel-
opmental disorders, in particular autistic disorders, with the aim of
re-educating social codes.

Children will have to learn to recognize and anticipate
emotions through two phases:

Learning: the child must learn to recognize emotions thanks to
a color code and tactile patterns sent by the controller. Composed
of 26 mini-games, its objective is to learn the emotions on the faces

of characters and the associated emotional gestures.

Seven emotional expressions, a facial expression (grimace) and
a color symbolizing the absence of emotion are presented in the
game. The division into different levels is carried out in such a way
as to be adapted to the player's profile: the accompanying person
chooses according to the player and the level it launches. The use
of the color code makes it possible to offer a mode of response to
children who are not readers as well as to child readers.
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Experimentation: The child must recognize and anticipate
emotions in context. The idea is that he can, through the situa-
tions he encounters, index a context and deduce the corresponding
emotions. Each correct answer will allow him to win a piece of the
puzzle. It puts emotions into context in social situations. The player
uses the context in order to recognize and anticipate the different
emotions of the characters, to initiate appropriate requests and to
make choices of action following the presentation of communica-
tion gestures. This phase also aims to assess the emotional expres-
siveness of the avatar of the child with Autism, focusing on the ex-

pression of his own emotional feelings.

In order to work on generalization, 3 modules are offered in this
phase. The social situations presented are the same, but their loca-
tion or the characters they contain are different.

The subjects:
Two autistic children were the subject of the study:

The first is a 16-year-old child, integrated since 2011, i.e., 4
years of care by the association, his language is cut up but remains
correct, adaptable, the most observable signs of autism in him are:
echolalia at low voice, vocal and motor excitement once the rou-
tine is disturbed. Outside these conditions, he is calm, his gaze is
directed towards his interlocutor but the pointing is practiced if re-
quested by a companion. Before his integration into the association,
he was very clumsy, not autonomous, and severe self- mutilation
seemed so a strange person directed him to speak. The difficult
childbirth with lack of oxygen and general weakness marked his
first days, as an infant he often had nervous crises. The second, is
a 12-year-old, non-verbal, skinny, he is autonomous, his gaze is di-
rected towards the people who are talking to him, but he does not
maintain it for long, the pointing is totally absent. Its development
during the first two years was normal, it is then altered by an attack
of intense crying with increased temperature, the diagnosis took
years to give the answer: chronic otitis. The child is cured but the
signs of autism are already installed. Two normal children aged 11

and 13 are the witnesses of the study.
JESTIMULE must be accompanied by what?

JESTIMULE is a dedicated program for autistic children, suffer-
ing from a deficiency of social contacts including the recognition of
EFEs, so the researcher must present reliable and valid tools which
ensure the installation of a state of autism in children. subjects, and
which measure the disorder in the recognition of EFEs, while the
intellectual level of each subject to eliminate the hypothesis of men-

tal retardation.
Tool Suggestions:

a. To assess the presence of an autistic disorder.
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. LA cars - childhood autism rating scale

. ADI-R - autism diagnostic interview-revised

. LADOS-G - autism diagnostic observation schedule
. LE BOS - behavior observation scale

. The autistic behavior assessment scale - ECA

. Infant autistic behavior assessment scale - ECA-N
. Rimland questionnaire
b. To assess the intellectual level.

¢ The Griffiths scale is a development scale applicable from
0 to 8 years.

¢ Kaufman's K-ABC is a test battery that is calibrated from 2.5
years to 12 years.

e The Wechler WISC-III is a classic test battery, calibrated for
children up to 15 years old. There is a version intended for
preschoolers (WPPSI).

e  Progressive RAVEN matrices.
c. To assess social and emotional skills.

e The Vineland (Vineland Adaptive Behavior Scale) (Sparrow
etal, 1984 aand b).

e After the age of 12, the AAPEP (Adolescents and Adults
Psycho-Educational Profile) is used. It assesses functional
skills in the areas of imitation, perception, fine motor skills,

a. Results of the AE child's Jestimule game
Learning stage

Option 1: Recognition of facial emotions with the boy
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gross motor skills, hand-eye integration, cognitive perfor-

mance, language.
e Testsides.
e  Evaluation grid.
Use JESTIMULE:
a.  For the researcher or the bettor

After receiving, the serious game JESTIMULE must be installed
on a computer with a DVD player and a power that exceeds the
threshold requested to start playing and follow the instructions.
Whatever the user's information on this serious game, he must first
create an account for him and play through all the stages very care-
fully, because the color codes and the avatars as well as the stages
are numerous and they must be well learned by the person who is
going to run the game.

b.  For the autistic subject (verbal and non-verbal)

Games of any kind are more enjoyable for children with au-
tism; who are bored and who cannot concentrate; than an ordinary

learning session.
Results and Discussion

To assemble the results of the two phases with their options
and games, we aimed to find a more representative form and at the
same time understandable and global, the result of our attempts
will be presented below in the form of a table-grid extended on the

number of games started in each option:

Option1: Emotion discovery game

Joy Anger Disgust Fear | Sadness | Surprise | Pain | Neutral Grimace
10/10| 10/10 | 10/10 | 10/10| 10/10 | 10/10 10/10| 10/10 10/10
Option 2: Emotion prioritization and recognition game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral Grimace
10/10| 10/10 | 10/10 | 10/10| 10/10 | 10/10 10/10| 10/10 10/10
Option3: Emotion recognition game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral Grimace
6/10 | 3/10 | 3/10 3/10 | 4/10 2/10 1/10 | 2/10 3/10
Option4: Intruder Game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral Grimace
5/10 | 6/10 | 4/10 2/10 | 7/10 3/10 8/10 | 5/10 1/10
Option 5: Game of the 2 intruders
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Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral Grimace

8/10 | 5/10 3/10 4/10 | 2/10 3/10 5/10 | 4/10 2/10

Option 6: Game of 3 intruders

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral Grimace

7/10 | 4/10 3/10 5/10 | 8/10 5/10 4/10 3/10 3/10
Option 2: Facial emotion recognition with boys

Option 7: Emotion discovery game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

10/10 | 10/10 | 10/10 10/10| 10/10 10/10 10/10 | 10/10 10/10

Option8: Emotion prioritization and recognition game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

10/10 | 10/10 | 10/10 10/10| 10/10 10/10 10/10 | 10/10 10/10

Option9: Emotion Recognition Game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

6 3 3 3 4 2 1 2 3

Option10: Intruder Game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

6/10 5/10 3/10 5/10 | 4/10 2/10 6/10 5/10 3/10

Option 11: Game of the 2 intruders

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

3/10 2/10 3/10 5/10 | 4/10 3/10 5/10 3/10 2/10

Option 12: Game of the 3 intruders

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

8/10 3/10 2/10 5/10 | 4/10 3/10 2/10 2/10 3/10

Level 1: . ffacial . ith t1 hole famil

Game 1: Emotion discovery game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

10/10 | 10/10 | 10/10 10/10| 10/10 10/10 10/10 | 10/10 10/10

Game 2: Emotion prioritization and recognition game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

10/10 | 10/10 | 10/10 10/10| 10/10 10/10 10/10 | 10/10 10/10

Game 3: Emotion recognition game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

6 3 3 3 4 2 1 2 3

Game 4: Intruder Game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

7/10 5/10 3/10 2/10 | 5/10 3/10 4/10 3/10 2/10

Game 5: Game of the 2 intruders

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace

5/10 4/10 2/10 5/10 | 3/10 5/10 3/10 2/10 1/10
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Joy Anger | Disgust | Fear | Sadness | Surprise | Pain Neutral | Grimace
7/10 5/10 | 6/10 5/10 | 3/10 4/10 5/10 3/10 2/10
Game 7: Emotion discovery game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10| 10/10 | 10/10 10/10| 10/10 10/10 10/10 | 10/10 10/10
Game 8: Emotion recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10| 10/10 | 10/10 10/10| 10/10 10/10 10/10| 10/10 10/10
Game 9: Emotion prioritization and recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
6 3 3 3 4 2 1 2 3
Game 10: Emotion prioritization and recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
5/10 | 5/10 4/10 6/10 | 5/10 4/10 5/10 | 3/10 2/10
Gamel1: Intruder Game
Joy Anger | Disgust | Fear Sadness | Surprise | Pain Neutral | Grimace
6/10 | 4/10 3/10 5/10 | 3/10 3/10 5/10 | 3/10 3/10
Game 12: Game of the 2 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
4/10 | 4/10 5/10 5/10 | 3/10 3/10 3/10 | 2/10 2/10
Game 13: Game of the 3 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
5/10 | 5/10 5/10 6/10 | 5/10 3/10 3/10 | 2/10 3/10
Level 3: recognition of facial and gestural emotions
II-Experimentation phase
Module 1:
Name Scenette Type of Question Answer data | scene successful Reaction data
M1_J4_A3R1_Telephone chat (joy) Question Color Black Nope Stay
M1_J4_A3R1_Telephone chat (joy) Question Black Nope Stay
M1_J4_A3R1_Discussion Telephone joy) Question Black Nope Applaud
M1_J4_A3R1_Telephone chat (joy) Question Black Nope Applaud
M1_J4_A3R1_DiscussionTelephone(joy) Question Black Nope Applaud
M1_T1_A1R1_Child Rejection (sad) Question Blue Yes Applaud
M1_C3_A2R1_Vol Journal (surprise) Question Blue Yes Applaud
M1_C3_A2R1_Vol Journal (surprise) Nope Stay
M1_C3_A2R1_Vol Journal (surprise) Nope Stay
M1_C3_A2R1_Vol Journal (surprise) Nope Applaud
M1_C3_A2R1_Vol Journal (surprise) Nope Applaud
M1_C3_A2R1_Vol Journal (surprise) Nope Applaud
ID1 - Request Boy Requestroom | Yes Initiation of Request
M1_T2_A1A1_Woman Arrived Others leave (sad) blue Light Yes Stay
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M1_Do2_A1A1_2Children Play 1Grave (pain) purple Nope Stay
M1_Do2_A1A1_2Children Play 1Grave (pain) purple Nope Stay
M1_Do2_A1A1_2Children Play 1Grave (pain) purple Nope Applaud
M1_Do2_A1A1_2Children Play 1Grave (pain) purple Nope Stay
M1_Do2_A1A1_2Children Play 1Grave (pain) purple Nope Stay
M1_C4_A3R1_Broken Item (anger) Nope Applaud
M1_C4_A3R1_Broken Item (anger) Nope Applaud
M1_Do3_A2R1_1Enfant Chute Theater (surprise) blue Dark Yes Applaud
M1_P4_A3R1_Person Theater (fear) yellow Nope Applaud
ID2 - Teenage request Requestroom | Nope Stay
M1_J2_A1A1_4Children Gifts (joy) blue Dark Nope Applaud
Unit 2
Name Scenette Type of Question Answer data scene successful Reaction data
M2_J4_A3R1_DiscussionTelephone(joy) Question Color red Nope Applaud
M2_J4_A3R1_DiscussionTelephone(joy) Question Color red Nope Applaud
M2_J4_A3R1_DiscussionTelephone(joy) Question Color red Nope Applaud
M2_J4_A3R1_DiscussionTelephone(joy) Question Color red Nope Applaud
M2_J4_A3R1_DiscussionTelephone(joy) Question Color red Nope Applaud
M2_J4_A3R1_DiscussionTelephone(joy) Question Color red Nope Applaud
M2_T1_A1R1_Child Rejection (sad) yellow Nope Applaud
M2_S1_A1R1_Balloon Appears (surprise) blue Dark Yes Applaud
M2_J2_A1A1_4Children Gifts (joy) green Nope Applaud
M2_J2_A1A1_4Children Gifts (joy) green Nope Applaud
M2_C1_A1R1_2People run away Dissatisfied server (angry) Nope Applaud
M2_C1_A1R1_2People run away Dissatisfied server (angry) Nope Applaud
M2_C4_A3R1_Broken Item (Anger) Yes Applaud
M2_T3_A2R1_Person Console Gam (joy) yellow Yes Applaud
M2_C3_A2R1_Vol Journal (surprise) Yes Applaud
M2_S2_A1A1_2People Surprised By 20thers (surprise) yellow Nope Applaud
M2_Do2_A1A1_2Children Play 1Grave (pain) blue Dark Nope Applaud
M2_Dol_A1R1_2People walk 1 Grave (pain) blue Dark Nope Applaud
M2_Do03_A2R1_1Enfant Chute Theater (surprise) yellow Nope Applaud
M2_Do03_A2R1_1 Child Fall Theater (surprise) yellow Nope Applaud
M2_P4_A3R1_Person Theater (fear) green Yes Applaud
ID1 - Request Boy Request room Yes g;ijgisotn of
M2_P3_A2R1_Person Searching Trash (disgust) red Nope Applaud
Results of the BG Jestimule game
Learning phase
Option1: Emotion discovery game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10| 10/10 | 10/10 10/10| 10/10 10/10 10/10| 10/10 10/10
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Option2: Emotion prioritization and recognition game

Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10| 10/10 | 10/10 10/10| 10/10 10/10 10/10| 10/10 10/10
Option3: Emotion recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
4/5 7/7 4/7 2/3 2/4 5/8 1/6 5/5 7/7
Option 4: Intruder Game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
0/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1
Option 5: Game of the 2 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
Option 6: Game of 3 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10| 10/10 | 10/10 10/10| 10/10 10/10 10/10| 10/10 10/10
Option 8: Emotion prioritization and recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10| 10/10 | 10/10 10/10| 10/10 10/10 10/10| 10/10 10/10
Option 9: Emotion Recognition Game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10| 2/2 3/6 6/6 6/6 5/7 5/5 1/3 9/10
Option 10: Intruder Game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
0/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 0/1
Option 11: Game of the 2 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
2/2 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
Option 12: Game of the 3 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
3/3 1/2 1/1 1/1 1/1 2/2 1/1 1/1 0/1
Level 1: recognition of facial emotions with the whole family
Game 1: Emotion discovery game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10 | 10/10 | 10/10 10/10{ 10/10 10/10 10/10| 10/10 10/10
Game 2: Emotion prioritization and recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10 | 10/10 | 10/10 10/10| 10/10 10/10 10/10| 10/10 10/10
Game 3: Emotion recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
10/10 | 2/2 2/6 4/6 3/3 4/5 5/5 2/3 3/7
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Game 4: Intruder Game
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
3/3 1/2 1/1 2/2 1/1 2/2 1/1 1/2 1/1
Game 5: Game of the 2 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
Game 6: Game of the 3 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise | Pain | Neutral | Grimace
3/3 1/2 0/1 1/1 1/1 2/2 1/1 1/1 1/1
Game 7: Emotion discovery game
Joy Anger | Disgust | Fear | Sadness | Surprise| Pain | Neutral | Grimace
10/10| 10/10 | 10/10 10/10| 10/10 10/10 10/10| 10/10 10/10
Game 8: Emotion recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise| Pain | Neutral | Grimace
10/10| 10/10 | 10/10 10/10| 10/10 10/10 10/10| 10/10 10/10
Game 9: Emotion prioritization and recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise| Pain | Neutral | Grimace
5/6 6/6 3/6 2/6 5/6 3/6 5/6 2/6 2/6
Game 10: Emotion prioritization and recognition game
Joy Anger | Disgust | Fear | Sadness | Surprise| Pain | Neutral | Grimace
2/2 1/2 3/2 3/3 1/1 1/1 2/2 2/2 0/2
Gamel1: Intruder Game
Joy Anger | Disgust | Fear | Sadness | Surprise| Pain | Neutral | Grimace
2/2 0/2 1/1 1/2 2/2 2/2 2/2 1/2 1/2
Game 12: Game of the 2 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise| Pain | Neutral | Grimace
2/2 2/2 1/2 1/2 0/2 1/2 2/2 1/2 0/2
Game 13: Game of the 3 intruders
Joy Anger | Disgust | Fear | Sadness | Surprise| Pain | Neutral | Grimace
2/2 2/2 1/2 1/2 1/2 0/2 2/2 1/2 1/2
Level 3: Recognition of facial and gestural emotions
Experimentation phase
Module 1:
Name Scenette Type of Question | Answer data | scene successful Reaction data
M1_C1_A1R1_2 People Run Away Server Unhappy (angry) | Question color Nope leave
M1_T1_A1R1_Child Rejection (sad) Question color Blue light Yes applauded
M1_C4_A3R1_Broken Item (Anger) Yes leave
M1_C3_A2R1_Vol Journal (surprise) Yes Applaud
M1_Do2_A1A1_2Children Play 1Grave (pain) red Nope Applaud
ID2 - Teenage request Cross arms Nope Initiation of Request
M1_T3_A2R1_Person Console Game (joy) yellow Yes Applaud
M1_S3_A3R1_2People are discussing blue Nope Applaud
1Angry 1Surprised (Surprised) Light
M1_J1_A1R1_2People Cake (joy) yellow Yes Applaud
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Unit 2

Name Scenette Type of Question | Answer data scene successful Reaction data
M2_Do3_A2R1_1Enfant Chute Theater (surprise) Question Color blue Nope Applaud
M2_J4_A3R1_Discussion Telephone (joy) Question Color yellow Yes Applaud
M2_S1_A1R1_Balloon Appears (surprise) Question Color Green Nope Applaud
ID2 - Teenage request Request room Nope Stay

ID2 - Teenage request Request room Nope Stay

ID2 - Teenage request Request room Nope Stay

ID2 - Teenage request Request room Nope Stay
M2_Do2_A1A1_2Children Play 1Grave (pain) red Nope Applaud
M2_Do2_A1A1_2Children Play 1Grave (pain) red Nope Applaud
M2_T3_A2R1_Person Console Game (joy) yellow Yes Applaud
M2_Dol_A1R1_2People walk 1 Grave (pain) red Nope Applaud
M2_Dol_A1R1_2People walk 1 Grave (pain) red Nope Applaud
M2_C3_A2R1_VolJournal (surprise) Nope Applaud
M2_T4_A3R1_2People are discussing Woman Crying (sad) red Nope Applaud
M2_T4_A3R1_2People are discussing Woman Crying (sad) Green Nope Applaud
M2_J2_A1A1_4Children Gifts (joy) Black Nope Applaud
M2_P4_A3R1_Person Theater (fear) Black Nope Applaud
M2_T1_A1R1_Child Rejection (sad) blue Dark Nope Applaud
M2_C4_A3R1_Broken Item (Anger) Nope Applaud

For the control subjects, the results were more correct and they
found the game easier after learning the color codes and facial ex-
pressions that suited them.

To summarize these tables-grids to present them in a scientific
article or a presentation in a communication, they have been re-
duced as follows (in the reduction the results of the control subjects
appear):

Learning phase:

OP/T;(?N PO 3 PO 4 OP5 OP 6 PO 9 PO 10
B,G 37 7 9 9 37 6
AE 27 41 36 42 27 39

Experimentation phase:
B,G AE
Number of scenes passed(modulel) 5/25 5/9
Number of scenes passed(module2) 6/25 2/19

Considering the number of options and games organized in the
serious game JESTIMULE, the results cannot be found in shorter de-
tails than this kind of representations, it is the basis for collecting
the results in this case, well detailed and structured and easy.

The software is already clear and its steps are harmonious, be-
cause encountering obstacles could, without great consequence,

become navigation-browsing.'* Concretely, an interface (material
connecting two systems of different nature) can be defined as any-
thing that helps humans understand and manipulate the machine;
the central point of exchanges between the person and the machine;
a layer made up of a hardware part (screen, keyboard, mouse, etc.)
and a software part which interposes itself between the concepts of
the machine and the user” (ibid.)*® Educational Games and Simula-
tions: Studies by Cases and Lessons Learned 2/19/18

https://books.google.co.ma/books?isbn=2760524183 Louise
Sauvé, 0202 - vamf av diva sf av maavi avidE -. Indeed, a clear and
readable interface is an essential element for any digital product,
in particular for a product intended for a child-learner educational
software The underestimated impact of the interface in the course
Educational Softwares. Underestimated Impact of the interface
in the Run Catherine Kellner'® http://journals.openedition.org
2/18/18

So clear and readable are the most admissible characteristics in
educational software, including serious games, followed by a tech-
nical way of collecting results, which democratizes and generalizes
it, especially with very specific educational software designating a
restricted part of the population targeting a specific need among
their multiple and interfering needs. Returning to Louise Sauvé
and David Kaufman in their work (Educational software The un-
derestimated impact of the interface in the course) who say that a
"digital interface" is only effective if it meets two quality criteria:
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useful, i.e. adapted to the needs and expectations of users, and us-
able i.e. easy to learn and use, but they overlook a good quality that
is to be assessable that is to say that it leads to the goal of learning
through good results which must have the quality of readability and
comprehensibility, and on the other hand they must have good ed-
ucational quality as Olivier Hu in 2001 quoted: The relative failure
of "cd-roms" today can largely be attributed to their low quality in
front of a very demanding public, and which has every reason to be
in front of their potential untapped.!” Design flaws, poor content,
ineffective interfaces, misuse of multimedia, unsuitable teaching
strategies, are all examples of common errors Contribution to the
evaluation of educational multimedia software by Olivier Hu the-
ses.fr http://www.theses.fr 2/22/18.

Conclusion

Although the efforts that are made to succeed in understanding
and presenting the results of some educational software are a ba-
sic technique among science researchers, it remains favorable if the
next innovations in this field of computer engineering, will contain
an operation of collection of easy and representative results, like
the one that distinguishes statistical software like SPSS and STA-
TISTICA.
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