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Outline

@ Background and Context
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Hearing Impairment

Is of Hearing Loss

Occurrence

Prelocutiva (born deaf)
Postlocutiva (acquired in the life)

Intensity a R g Communication

o.C o © .
Mild ( 25 to 40dB loss) ~ Sign !.angyage
Moderate (41 to 70 dB loss) Reading-Lip

Severe (7110 90 loss) Cochlear Implant
Profound (more than 90dB loss) auditory aids
o 0O © ©

Cognitive / Motors

Spatial Orientation, Memory, Attention Auditory, Perception, Executive Functions

Balance, Velocity of reaction, speed motions
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Outline

© Description Problem
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Conceptual Map
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Methodologies

Characteristics /Methodologies EMERGO DOODLE
Analysis UX X
Actors Communication X X
User Aspects X
Definition of Pedagogical Objectives X X
SG Aspects

Quantitaties Results
Design Patterns for SG
Details Activities
Eficiency
Documentation
Objectives Validation

x X = x

EDoS Ms SF

X X

X X

X

X X

X X

X X
X

Figura: Analysing Methodologies for Serious Games Design. MF:

Marfisi-Schottman SF: Serious Facettes. MF[16, 2, 13, 18]
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Outline

© Objectives

Sandra P. Cano Methodological for Serious Games Design September 26, 2016 8 /78



General

@ To propose a methodology for serious games design for children with
cochlear implant.

Specifics

@ To select cognitive and motor characteristics that can influence in the
interaction with serious game, following the discipline of adaptive
learning.

e To define/adapt a specific software methodology for Serious Games
for children with problems hearing, following the philosophy of User
Centred Design (UCD).
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@ Define a set of guidelines and design patterns for developing serious
games that support in the speech therapy to the children, considering
features of the voice.

o Validate the methodology through of the developing an experience
applying serious games for children with cochlear implant in the
region of the Valle.
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Outline

@ Objetive I: Cognitive and motor Characteristics

Sandra P. Cano Methodological for Serious Games Design September 26, 2016 11 /78



Empathy Study

Empathy has become a key concept in design theory. Previous Studies [23]

What they Think and feel?

How is the user feeling about the experience?, what they motivate?
What matters to the user?
What occupies herthinking?
What worries and aspirations does she have?

What they listen? A 4 A} What they see?

©_© o O
S What things in her environment
influence her?

what songs they love? What competitors is she seeing?
o *An:\blen_lar: Sounds I What is she seeing friends do?
erception with more easyly olc) o What objects they see?

What sounds, they listen?

-What games they love?
-What storytelling they love?

What do they say ordo?

What are their activitites?
What are they trying to achieve?
What is her attitude towards others?
What does she do in public?
How has her behaviour changed?
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Analysis Model

Observational Studies

Literature Search

Interviews: Teachers,

Therapist, Psychologist Requirements

Serious Games

- Game Attributes
- Platform

Hedonic /
Pragmatics
Attributes

Patterns Games
Communication visual
Characteristics of Interactive
Systems

Drawing Intervention
Direct Observation
Picture Card

- Academid/Knowledge
- Educational Strategies
- Pedagogica Objectives

Learning

Strategies Wizard of Oz

Fun Toolkit
Usability Tool

Figura: Analysis Model for Children with Auditory Impaired In [22]
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Participants

o (7) Deaf children are ages ranged from 12 to 15 years. Mexico in the
USAER school in Aguascalientes, a school that enables children with
hearing impairment.

@ (18) Children with Cochlear Implant ages ranged from 5 to 11 years.
Institute for Blind and Deaf children of Valle del Cauca, Colombia.

o (8) Deaf Children Institute of Special Therapy Sens (ITES, Spanish),
Club Leones of Valle del Cauca.

e (1) Girl with Reading Lip. Institute for Blind and Deaf children of
Valle del Cauca, Colombia.

Ages Groups:

@ Group 1: 2 children age 6 years
Group 2: 5 children age 7 years
Group 3: 7 children age 8 years
Group 4: 2 children age 9 years
Group 5: 2 children age 11 years

Group 6: 1 children age 12 years

o 7. ao 14 o
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Analysis: Observational Studies

Cochlear Implant: Auditory-Verbal, Educational (Literacy), Cognitive.

PR\

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia
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Analysis: Wizard of Oz

Cochlear Implant: Auditory-Verbal. Analysing applications oriented to
therapy, as:
@ Speaking with TEO, speech therapy for children to learn verbal
language. TEQ is the character of game, and he speaks to the child
as move along in their activities [9]
@ Pre-lingua: is a tool to work of voice therapy. Working acoustic
aspects as: intensity, duration, articulation of vowels in Spanish [20].
@ Vocaliza: development games to support the phonological level[5]
@ Vivoso: tool as support in acoustic aspects. [1]

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia.
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Analysis: Observational Studies

80
70 1
& * Nat successful
 Probably nat successful
50 7T
Could go elther way
a0 T B very succassful
Highly successful
30 7
20 7
, N BN

Efectiveness Eficlency Satisfaction Emotions Learning

Figura: Evaluation with Pre-lingua
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Analysis: Drawing and expressing

Drawing Intervention (Transition,Pre-Kinder and Kinder).

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia
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Analysis: Space

Drawing Intervention (Transition,Pre-Kinder and Kinder).

Ha
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Analysis: Building

Drawing Intervention (Transition,Pre-Kinder and Kinder).

l

(, (‘/ ]\\_ /,"’!‘ r\ (
ol \%‘a -
o o e
/ S \] /'1‘ - .\ ] | e . A—
=059

’?:Qtp f o g

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia
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Analysis: Building

Drawing Intervention (Transition,Pre-Kinder and Kinder).

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia
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Analysis: Technology

Transition and Pre-Kinder.

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia

Sandra P. Cano Methodological for Serious Games Design September 26, 2016 22 /178



Analysis: Cognitive

Memory, Visual Attention

MEMORIA KIDS GRUPOLANDIA

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia
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Analysis: Cognitive

Memory applied 8 children from transition.

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia
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Analysis: Cognitive

Results

25 24
22

20
20

16
15

w| 9} 9 9 9 9 9 s i 9
s J J J
0
2 3 4 H 6 7 8
Aciertos W Intentos

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia
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Analysis: Spatial Orientation

Figura: Institute for Blind and Deaf children of Valle del Cauca, Colombia
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Analysis: Observational Studies

Deaf Children: Educational, Cognitive.

Figura: Deaf Children Institute of Special Therapy Sens (ITES, Spanish), Club
Leones of Valle del Cauca
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Analysis: Observational Studies

Deaf Children: Educational, Cognitive.

Figura: Mexico in the USAER school in Aguascalientes, a school enables with
children with hearing impairment.
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Analysis: Observational Studies

Deaf Children: Educational, Cognitive.

Child 6

Child 5

B Social Environment
Sign Language
® \fisual Discrimination

Child 4

Spatial orientation
® Comprehension
" Visual Memory
Communication
" Visual Perception
" Attention span

Child 3

Child 2

Child 1

=]
—
[3*]
(98]
E-Y
4]
[=2]
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Analysis: Applications

=2

€ - @ |

(o)Al o)

USAER (9 APPS) INSTITUTE BLIND AND ITES - SCHOOL
DEAF CHILDREN (7 APPS) LEONES CLUB (5 APPS)
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Cognitive and Motors Characteristics

@ The University San Buenaventura, Psychology working in Cognitive
Processes with Deaf Children. SONAR created for children with
limitations visuals and auditory.

@ Previous studies have found diferences in: perception [8], long-term
memory [15] and visual memory [7]

@ Spatial Orientation, memory (visual, auditory), Attention Auditory,
Perception.

@ Long-term memory have problems in conceptualizing and
categorization. Temporary and linguistic codes are better for short
term memory [cita]

@ Evaluate the developement of Visual Perception is VMI and Frostig
Test. Evaluated Areas: Visual perception, motor coordination,
visual-motor integration.

@ Psycometric test: Test Wechsler (USAER), ENI( in spanish,
Evaluacién Neusopsicologia Infantil), Test Neuropsi.
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Speech Characteristics

@ Speech rehabilitation. Auditory Verbal Therapy (AVT) set of steps as:
sound detection, discrimination of phonemes, sound identification,
recognition of sounds and understanting.

| > UNDERSTANDING |

| 4 RECOGNITION |

| 3 IDENTIFICATION |

| 2 DISCRIMINATION |

| 1 DETECTION |
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Pedagogical Objectives Model

Based in model proposed by Marfisi-Schottman [16]. Each Skill defined C;
is connected to set of Knowledges (K,,) and Behaviours (B,), where

31 Kn + .7 By. Skills is composed of activities and each activity is
related to learning level and average time making the activity.

Pedagogical
Objectives /| |[——— Competences Knowledges ‘
Ludics
Behaviours |

Activities
Learning Level
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Analysing Teaching Methods and learning Styles

Color coding symbols by grammatical categories or parts of speech is a
well-established practice called Fitzgerald Key, Gossens; Crain, Elder

Goossens', Crain, Elder, 1992

Feople nouns verbs
(things) (actions)

Prepositions

Negations (on, with, by...)

Nouns, &
Food | Important

Social

&

Prepositions
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Analysing Teaching Methods and learning Styles

Invariant Method, proposed Russian language by Daniel Elkonin [11] and
adapted to language spanish by Yulia Solovieva and Luis Quintanar [24]

®» OO0OO
2 0@
90000

4 e n(sn
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omy of User Profile

Smarphone
Teblet
Age
Perception Name signt
Memory Gender Moderate
Nt
Attention = o f— Moderate Severs
Auditory Physical Severe
Faclal Expressions I 5 (=T
profouna
Hand Gestures. Cogrtive
Total auditery def
Sight
Medium
sovere
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Mini-Games as psychometric tool

Videogame interface to information capture about cognitive processes, as :
memory, spatial orientation, selective attention, auditory perception, among
others. Actually, We are capturing the information about cognitive processes by
each child, where we take samples of 3 repetition by each child.

//.

Figura: Mini-Games as tool Psychometric Training with Phonak in Android
devices

Sandra P. Cano
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Information Captured

@ Information captured from the pre-test is vital for adjusting the level
of difficulty of the activities

e Each of the skills (Cognitive Process)tested with the child is taken as
a model classify into 3 classes: C; = low(L), medium(M), high(H)

e Each data row corresponds to X' to be used as training data and an
Xj('), which are a set of characteristics (j) corresponding to an
observation of a child (i).

Visual Memory
Perceptiva discriminacion
Score

Time
v
Achievement goal [ Attempts | 5
Time [Score |

Selective Attention

Score
v
Achievement goal
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© Objetive II: Adapting a methodology for SG based in UCD
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Methodology: MECONESIS

Methodology based in Unified Software Development Process[19], which
involves CTT notations, BMPN and UML.

‘ Analysis ‘ ‘Pre-Production‘ ‘ Production ‘ ‘Post- Production‘

Studies/Observations.

Patterns.
et? Interaction
2 Pedagogical _, Components

/ Objetices Metaphors — iy

Pedagogical Strategies/ Ludics
asas
I -~ Lnlrlqu Activities _ Design Developm

e () Architeture ent

Pedagogical Scenarios/ Ludics (UML)
o

Implementation

Valldzno;

)
bl

Comunicacion
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MECONESIS

MECONESIS (in spanish MEtodologia para CONcepcién de juEgos Serios
para nlfioS con discapacidad auditiva), is based in models:

@ Analysis Model

User Model

Pedagogical Objectives Model
Tasks Model

Adaptation Model

Scenarios Model

Validation Model

Tool in development : www.meconesis.com.
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www.meconesis.com

MECONESIS:Scenario Model

Escenario del juego

.
. Niveles de
| Retos |‘ | Secusncias ‘ ){ aprendizaje |

Pantallas
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MECONESIS:Validation Model

Based in heuristics for serious game design in [? 7 ], selecting 34 heuristcs.

Obijetivos de
aprendizaje

H2: Un jugador siempre debe ser capaz de identificar su
puntuacon/ estado en el ju

H14: Eljuego es facil para aprender y dificil de dominar
H13: Cada nivel del juego tiene miltples objetivos

H34: Objetivos Claros: el juego es claro para el
estudiante que esta para poder usarse.

H35: Actividades en el juego estdn situadas en la practica
e interesante y atrae al estudiante.

H36: El juego produce resultados claros y cuantificables

Interacciones. T Problemas
IProgresién
H1: La interface debe ser lo menos instrustivo pas‘b‘e\ - H10: Una recompensa del juego debe ser la adquisicion de habilidades.

H3: Interface deberia ser consistente en control, color, H15: El juego tiene un resultado inesperado
npograﬁa y disefio dislogo H17: El juego deberia ser equilibrado, lo que quiere decir que no hay una
r las capas de menu de una interface. forma definitiva para ganar.
HS M imizar opciones de control H18: El juego deberia dar pistas pero no demasiadas
H6: Utilizar sonido como medio Dara pmpmcmnar feedback H19: El juego deberia dar recompensas que inmersan al jugador més
significativa o remover una emocion particular | juego, capacidades y
HT: No hay que esperar que un usuario lea ol manual su habilidad para personalizar el juego.
H8: Retroalimentacién muestra inmediatamente las H26: Incrementar los desafios variando el nivel de dificultad, usando nivel de
acciones del usuario. objetivos, ocultado informacién selectiva y randomica
H22: El jugador deberia experimentar el ment como una H27: Proporcionar informacién suficiente para dejar al alumno con la
parte del juego sensacién que su conocimiento exstente es inconsistente o incompleta
H24: Proveer consistentes respuestas a las acciones de los. H29: Los juegos deben tener una alta carga de trabajo, sin dejar de ser
usuarios apropiado para limites cognitivos, perceptual y memoria.
H25: Permitir que los usuarios para controlar video, audio, Condiciones / H30: Jugadores no deberian estar distraidos de las tareas que ellos quieren
configuracién de dificultad y velocidad del juego A Utilizacion o necesitan para concentrarse.
H33: Proveer consistencia entre los elementos del juego, > H31: Juegos deben proveer nuevos retos a un ritmo adecuado.
entorno general e historia
> 5. lego permiteque ol jugador 5 nvlucr do manera
épiday
6T W ke ser razonabloy ai impredeciie

H20: Permite a los jugadores construir contenido

H12: Disefio para milples rutas a través del juego
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MECONESIS: Tasks model

) =) = ) = ) )
areas T.Usuario T.Docente T.Sisterma T, Interaccion
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@ Objetive I1I: Guidelines and Design Patterns that support in the Speech
Therapy
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Principles

Sources Evaluation Evaluated Areas
PARENTS Methods
(TEACHERS) INTERVIEWS
ANOTHER INFORMANTS agguny el VISUAL ABILITY (ATTENTION, SPATIAL
REGISTER AND EVALUATION PREVIOUS R I IIE e ORIENTATI
OF THE CHILD ey AUDITORY ABILITY
INSTRUMENTS OF EVALUATION (UX) G A
ADAPTATION BEHAVIOUR
R S S S R A R A R RS RS I ...............................................
RESULTS
ANALYSIS
PRINCIPLES
‘ EDUCATION ‘ ‘ GAME MECHANICS ‘ ‘ CHILD PROFILE ‘
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Principles: Pedagogical

Were defined 11 principles in education

@ Al. Short Words are easy to learn, if the word is more long difficulting
to memorize

@ A2. Messages must be understandable, using images that can help to
represent the message.

@ A3. Short texts with pictograms

@ AS8. ldentify levels of learning where that the tasks are related helping
to acquire skills.

@ A10. Present to the child a set of words with a specific long, and
frequency determined.

@ All. Allow to manipulate or built one word through of one support
image.
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Principles: Game Mechanics

were defined 15 Principles in Game mechanics

@ B1. Touch Screen is good interaction for child, who has difficulties
using mouse [6]

@ B2. The interface must provide feedback to the child on each action
that he makes [17]

@ B3. The game must have difficulty levels, because not all children
have same learning

@ B4. The game history and characters have influence in the age and
genre of the child

@ B9. The Game narrative must be associated with the learning content.

@ B11.Allow to the game saves information on different actions that the
child does.

v
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Principles: User Profile

Were defined 9 principles in user profile.

@ C1. Icons should have a meaning visual to the child. [17]

@ C2. They need a feedback sensory about each one of their actions.

@ C3. They are distracted easily, therefore they can have problems in
focusing their attention.

@ C4. Children prefer to interact with portable technologies, as Tablets
and Smartphone.

@ Cb. Their cognitive processes basics, are: Attention, memory and
language. Therefore, is important to define elements to capture their
attention and combine visual strategies and gestural, for the child can
have a better memory.

@ C6. Reduce the number of tasks viso-spatial or quantity of
information. [12]
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Outline

@ Objetive IV: Validating the Methodology
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@ Case 1: Teaching literacy based in Fitzgerald Key
@ Case 2: Teaching literacy based in Invariant Method
@ Case 3: AVT (Auditory Verbal Therapy)
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Study Case carried out with USAER and Institute for Blind and Deaf
Children. Serious Games - Flow Csikszentmihalyi

Challenge

HIGH A B

AROUSAL Anxiety Flow State
Increasing ; Decreasing
Skills Challenge

i Less Boredom

Chatlenge : Demanding

LOW :

AROUSAL > Skill
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Case 1: Objectives

Pedagogical Objectives
@ Select the right words to structure a sentence
@ Learning to use the Fitzgerald Key scheme through questions

@ ldentify the different schemes of a sentence, pronouns, nouns, verbs,
adjectives and adverbs.

Adapt difficulty levels learning levels related schemes of sentences.
Score for each activity performed correctly
Sort the user depending on the level of learning that is

Accumulation score

Keeping track player activity.
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Case 1: Serious Games Aspects

@ Challenges: Levels of difficulty in reaching targets.[21]

@ Rules/goals: rules are the objectives of the game established in order
to win, which is very important in the learning part.

@ Feedback: Display each of the actions carried out. The indications can
be visual, audible or tactile [21]

@ Assessment: This measure compares the performance between players.
[10]
@ Surprise: Random elements within the game [10]

@ Interaction: Adaptability and manipulation of the game where the
game changes in response to player actions [14]

@ Fantasy: The environment through which the game, setting and
characters are developed, which involves the player. [21]
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Case 1: Literacy with Fitzgerald

Application of a game to mobile devices as support in literacy learning,
using the teaching method called key fitzgerald, which is used as colors
code to structure a sentence. It's used in deaf children, whose channel

communication is sign language.

- . -
A Lectoesciituracon —
ﬁ FitzGerald E

o | J
Ch O

U *
&o3 8
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Case 1:Evaluating

Heuristic Evaluation taking the validation model proposed. was made with
5 experts in HCI. Were identified aspects to take on account in the game
mechanics. The evaluation was composed of 34 heuristics grouped in 4
categories: learning objectives, interaction, problems/progress and
conditions/use based in model proposed by [2]

Very well = well Little = Vvery little = Bad

533

Conditiosn/use 100

Problems/Progress 333
B 6.7

- 17

Learning Objectives 2
N 5
0
47.3

Interaction 327

e ]
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Case 1:Evaluating

Children in the Institute (INCSVC)
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Case 1:Evaluating

Children in the Institute (INCSVC)

Time

Mazestra es aita

Camisz a5 blanca

Perro esamarilio

Child 6 | Child 7

Manzana es roja

Profesora es aita

Profesora s aita

Perro es amarilia

childs.

Manzans es grande

Perro es amarilio

Camisets es blanca

Manzana es raja

childa

Manzana es roja
5ol es amarillo

Una

Camisetz es blanca

child3

Manzana es raja

Profesora es aita

Camiseta es blanca

Perro es amarilio

Child 2

Manzana es roja

5ol es amarillo

Una

Profesora es aita

Perro es amarilio

child 1

Manzana es roja

Sol es amarillo

0:00:00 12:00:00 20:00:00 36:00:00 48:00:00 60:00:00
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Case 2: Phono-Magical

Built with studiants of Graphic Design at University of Cauca. Integrating
real Objects
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Case 2: Phono-Magical

Evaluating the Game Story and building the characters

, 5

e e,
Sandra P. Cano Methodological for Serious Games Design September 26, 2016 60 / 78




Case 2: Phono-Magical

Free
Avanzado running

Figura s T prototpo dil uego Conacd

Gabriela/Gabriel Mama Locua
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Case 2: Phono-Magical

Free
Avanzado
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Case 2: Evaluation

Beljula

Subir

Cruzar

Artal

Trueno

Puente

Uuvia

Aguz

Pramio

Casz

Sal

TETTTRIRETE

e

100 200 300 a0 0.0 600
Sol Casa Premio igua Uuvia Puente Trueno Arbol Cruzar Subir Brijulz

 Tries 1 1 1 2 3 4 7 3 2 1 5

Shverage| 482 | a2 | 483 | 483 | 483 | 483 | 483 | 483 | 483 | 483 | 483
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Case 3: Training with Phonak

1 Motivate the child Help to child

Therapy
Activate

Support
material for Control of
VAT activities

iy
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Case 3: Training with Phonak
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Outline

© Research Register & Publications
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Obtained Results

Directed thesis 1 terminated (undergraduate), 2 development

Articles (7): Springer, IEEE- Latinoamérica, International Journal of
Information Technologies and Systems Approach, VAEP-RITA, IEEE
Revista Iberoamericana de Tecnologias de Aprendizaje, Hombre -
Mdquina (UAO), Special issue of the UAIS Journal.

Articles Conference Paper: (12)

Chapter: 2 In review
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Research Register & Publications

http://www.phonak.com.co/
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Outline

© Conclusions and Future Work
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Conclusions

Models proposed help to achieve a multidisciplinary communication
with all stakeholders.

Methodology takes different contexts of use, where were applied cases
study for children with different ways to communicate (sign language
or verbal)

User model proposed help to identify the aspects of child with
auditory impaired using a set of evaluation methods.

Evaluation methods that were applied with children were oriented in
the user experience and usability. However, this methods aren't
oriented to children with disability

Cognitive processes very important in the design because they help to
serious game design can adjust to needs of children

Working with real objects can influence in the environment in which it
operates the child. Take on account theories as Piaget and Vygotsky.
Results obtained were positive, where were used different strategy
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Validate the third case

@ integrate fonomagica in the course transition and primary to work
with the teachers.

@ Propose a methodology to evaluate in serious games oriented to
children with special needs

o Identify collaboration patterns in the second case

@ Involve evaluation methods that allow to obtain cognitive abilities in
children.
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