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Why students are usually disengaged in educational

contexts ?

Engagement

The Involvement in and Enthusiasm for School

ENGAGEMENT INDEX

N=343,679 30%
47% B Engaged

Not Engaged

O Actively Disengaged
JQB%

Gallup (2018). Gallup Student Poll: Engaged Today — Ready for Tomorrow. U.S. Overall. Fall
2018 Scorecard. 8pp




Increasing
Difficulty

Increasing Time/Skill

http://www.jesperjuul.net/text/fearoffailing/
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https://lwww.parents.com/parents-magazine/parents-perspective/what-are-our-kids-really-thinking/
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What those people have in common ?



Their Performance
(and the way they perform)



Individual Inputs

Ability, Job Knowledge
Dispositions & Traits
Affect & Mood

Beliefs & Values

Skills

Job Context

Motivational Processes

7

Arousal, Direction, Intensity

Physical Environment
Task Design

Rewards and Reinforcement
Social Norms

Organizational Culture

Attention: Area of focus, what we do

Effort: How hard we try
Persistence: How long we try

Task Strategies: The way we do it

Performance

Facilitators

T

Limitations




Flow Theory: The Theory of Optimal Experience

Flow represents those moments when everything comes together for the performer
Flow is often associated with high levels of performance and is a positive psychological experience

&
High Flow * Arousal
channel
‘g Anxiety =
=
c o
Q 24
= g Control
2 =
Boredom v
Low
Boredom
Low High z
-

Skills

Low Skill level High

[1] Csikszentmihalyi M (1991) Flow: The Psychology of Optimal Experience, 1 edition. Harper, New York
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Flow Theory: The Theory of Optimal Experience

Total Imersion: Optimal Experience
O (Flow Experience)

Absortion: Continuous Interest (often caused by

challenge and fantasy)
O

Engagement: Initial Interest (caused
initially by curiosity)

[1] Brown E, Cairns P (2004) A Grounded Investigation of Game Immersion. In: CHI '04 Extended Abstracts on Human
Factors in Computing Systems. ACM, New York, NY, USA, pp 1297-1300. N 4



Flow Theory: The Theory of Optimal Experience

(1) Challenge-skill
balance

(4) Action-awareness
merging

¢ 2

(7) Loss of self-consciousness
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(2) Clear Goals

(5) Total concentration
on the task at hand
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(6) Sense of control
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(9) Autotelic exierience
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4. Flow

A state of effortless absorption

1P

2. Attentional processes 3. Experiential components
(from Csikszentmihalyi, 1990)

Top-down control

Higher-order planning Concentration

Reduced self-referential processing Reduced self-awerness

Reduced attentional conflict Transformation of time

External focus Action-awareness merging

Automated action control Sense of control
Autotelicity

10

1. Antecedents
Task dimensions: Challenge-skill balance

Harris, D.; Vine, S.; Wilson, M. Immediate feedback
Neurocognitive Mechanisms of Flow Clear goals
State. Progress in Brain Research. v. Psychological factors: e.g., Engagement

234. p. 221-243. 2017. Optimal arousal




Flow Theory: Decomposing the learning process into
learning scenarios and stages .

The oldest Olympic bobsled champion was 48.99 years old.
The youngest Olympic bobsled champion was 16.7 years old.
What is the difference in age between the oldest and
youngest champion?

High

Execution

N |,

| Feedback ""‘

N |
\v/ + You got it

4][8]. |[o][9
1llell. 1 1o
W__H_F

Add Column No Carry £ |
Add Column With Carry In
Add Column With Carry Out

Align Decimals
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[ | Enter Givens
L Embae 1 aad

00 |
S
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T

N
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]

Challenge level

Boredom

Low

Low Skill level High







Affective, Cognitive and Metacognitive approaches

Student Interest <Ten thousand Data Points N~230

bored )_)0.62

bored )_)0.74

< SPP
Present




Gamification

Optimal

Learning
Experience

Intelligent
Tutoring

Systems




Gamification

Optimal

+ - Learning

Experience




4. Flow

A state of effortless absorption

1P

2. Attentional processes 3. Experiential components
(from Csikszentmihalyi, 1990)

Top-down control

Higher-order planning Concentration

Reduced self-referential processing Reduced self-awerness

Reduced attentional conflict Transformation of time

External focus Action-awareness merging

Automated action control Sense of control
Autotelicity

10

1. Antecedents

Task dimensionsiChallenge-skill balancel
Harris, D.; Vine, S.; Wilson, M. mmediate feedbac

Neurocognitive Mechanisms of Flow Clear goals
State. Progress in Brain Research. v. Psychological factors: e.g., Engagement
234. p. 221-243. 2017. Optimal arousal




Why Intelligent Tutoring Systems ?

The concept of challenge-skill balance is crucial to the definition of flow

Flow occurs only when the individual moves beyond his or her average experience of challenge and skill

When the perceived challenges are matched by a belief in having the skills to meet the challenge, the stage
is set for flow to occur

Flow
channel

T
&
>

Anxiety

Challenges

Boredom

Low High

Skills

[1] Csikszentmihalyi M (1991) Flow: The Psychology of Optimal Experience, 1 edition. Harper, New York



Anxiety Flow
Channel

Increasing
Skills

Challenges

Increasing Increasing
Challenge Challenge

Increasing O Boredom
Skills

(Low)

0 (Low) Skills (High) ©0

Mihaly Csikszentmihalyi, Flow Channel, Adapted from 1990 Flow: The Psychology of Optimal Experience




Course

Subjects

D=0 PE e
amda. e s anm)ae

o |JHel Il o0 | [el |

Skills




_:f-_f—’-,:c-:_;_ . _:z.:t__

(
(

( _ —
q

[
|' I
'—I

(

prm— ’

DO O0—O—————— 00—~







Mathtutor

Twenty people are going to a concert. There are eight
mare children than adults. |_|

+

/“\
How many children and adults were at the concert? ,_l [T\
= — .
=20
w [
e ' ‘

ALEVEN, Vincent et al. Example-
Tracing tutors: Intelligent tutor
development for non-

programmers. International Journal
of Artificial Intelligence in Education,
V. 26, n. 1, p. 224-269, 2016.

Yes, indeed! So how many people is ONE unknown part?

Number of children = | |2_l‘ -
Number of adults = | 1 x -

If two parts together are 12 people, how many [ Find Sum of Parts
people would one part be? Identify Given Values

Identify Unknown Part
Interpret Representations
Set-up Equation

o e S sove s
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Why Gamification ?

Total Imersion: Optimal Experience
O (Flow Experience)

Absortion: Continuous Interest (often caused by

challenge and fantasy)
O

Engagement: Initial Interest (caused
initially by curiosity)

[1] Brown E, Cairns P (2004) A Grounded Investigation of Game Immersion. In: CHI '04 Extended Abstracts on Human
Factors in Computing Systems. ACM, New York, NY, USA, pp 1297-1300. N 4
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‘the use of game design elements in nongame contexts”
(Deterding, Dixon, Khaled, & Nacke, 2011)

“Gamification is not itself a product; one [a teacher] does
not create a gamification as one creates a game.
Instead, one [a teacher] adds game elements to change a
process that already exists to change how that process
influences people™

lGamification Science, Its History and Future: Definitions and a Research

Agenda
Richard N. Landers, Elena M. Auer, Andrew B. Collmus, and Michael B. Armstrong v
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tos: 1060 de 1112 para o nivel 2

=R

cx % MISSOES » »-
Missao 4204 15pts
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=2 01
50% da disciplina Matematica

Recomendar 3 contetdos da disciplina
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Ativar Missao

Missao 1939 27pts

Seguir 1 amigo 01

Convidar 4 amigos 0/4
Ativar Missdo
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Designing gamified tasks to achieve Flow - GamiFlow

Designing the Expected-behavior

Challenge- py
i ~
...to reach the motivational goals... Skl Clear [expected interaction] )
Balance G
oals v
{ O [action] O [reaction]
Anxiety » | > e m
zone u L_)
Game Dynamics: § [audience] [entity] [audiencel\ [entity]
S
Constraints 5
- . o
Relationships q\°“¢,
Progression & Boredom
Narrative Skill

Emotion

...to reach the motivational goals...

are presented as part of




Game
Mechanics:

Game

Components:

==
==
==
—

=
e

Achievements

—

Mission

[target]

4©> »

[entity]

Clear o )
bjective and [Expected interaction] A Additional mechanics
short-term [action] [response] defined to align

game-dynamics for
|:> player profiles

Levels

— /\—”:: /
o Tt G DL
-:1:'-*--_::2/_‘/’ S II
Boss Comp. 01
: P Comp. 02
fights (Progress bar)

Additional components defined to align

game-dynamics for player profiles



Designing gamified tasks to achieve Flow

Grupo | Grupo 2 Grupo 3 Grupo 4

vy ¥ ¥ ¥

(IND)
Randomly assigned

‘ 'Y X o

Competigao
individual

Competicao 1

Individual
em Grupo

Em Grupo

Group
(GRU)

Individual Competition
(CIN)

. oo . . . X . . . eee
'.‘ '-‘
1 2
Group Competition
(CGR)



Designing gamified tasks to achieve Flow

Dados pessoais

usuario

Sugestdo: use sua matricula

ata de Na T
‘

dd/mm/aaaa

Jogo Experimental .
Escolha uma foto para vocé

Escolha um opgéo -
B TIRAR FOTO
REGISTRAR

COMEGAR

Aguardando os seus colegas.




Designing gamified tasks to achieve Flow

x34

v/ )
Y /)

Pergunta Resposta Resultado Desafios




Designing gamified tasks to achieve Flow - Context

| I
NOVATO
o 0% I
Questio:

Qual a cor do cavalo branco de napoledo?

QO Aazul

Verde

Novo desafio!!

Amarelo

Conseguir o primeiro acerto

Branco

O 00O

Cinza

RESPONDER

Parabéns! Que pena!
Vocé acertou Nao foi dessa vez.

1 pts




Designing gamified tasks to achieve Flow - Dynamics

Level
Classification

l

ESPECIALISTA
9 I {

52% ’

Challenge

.

Progression




Qual a cor do cavalo branco de napoledo?
O Azul

QO Verde

QO Amarelo

QO Branco

Q Cinza

RESPONDER

dee .

Designing gamified tasks to achieve Flow - Competition

| g ESPECIALISTA P
45 pts - 52% :

Questéo:

| INICIANTE
L. ‘
8 pts - 10%
v

& Alexandre

(45 pts)

& Joana

(40 pts)

& Marcos

(30 pts)

Jodo

(30 pts)

@&
b José
F

(26 pts)

Diogo

(19 pts)

(12 pts)

Vanessa

% Mércio
@

(11 pts)

— Bruno




Designing gamified tasks to achieve Flow - Collaboratiog

| NOVATO | o NOVATO
0 0% '4 0% I

Conheca o seu grupo:

Roberto Bernardes
Jodo da Silva

Fabiano Falcao

Vocés deverdo colaborar para realizar as
atividades, portanto se aproximem.

CONTINUAR

Questéo:

Qual a cor do cavalo branco de napoledo?

Q Azu

O 00O

RESPONDER

NOVATO
0 .
0%

Ajude a Roberto Bernardes
responder a préxima questao.



Designing gamified tasks to achieve Flow - Questionnaire

| Responda as perguntas abaixo de
acordo com a sua experiéncia
durante o jogo.

Eu me sinto desafiado(a), mas acredito que
minhas habilidades vdo me permitir enfrentar
o desafio.

Discordo Neutro Concordo

1 2 3 4 b

Eu fago os movimentos corretos sem pensar
em como fazé-los

Discordo Neutro Concordo

1 2 3 4 5

Eu sei exatamente o que quero fazer.

Discordo Neutro Concordo

1 2 3 4 b

E muito claro para mim como estd meu
desempenho.






http://progress_bar_id

Designing gamified tasks to achieve Flow

. Competition (p =.171) and Collaboration (p = .358) does not affect the flow experience

. Interaction of Competition and Collaboration promotes the flow experience (p = .008)
. Competition lead students to more answers and errors
. No correlation between Player Types and Flow Experience
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Designing stereotyped gamified environments

Cognitive Load Mind-wandering

Thought suppression Cogn itive Negative Thinking

Mechanisms
Apprehension [ 1 L ) ") Effort/Motivation
Individual Tendencies|  Affective Motivational | self-handicapping
anxiery. Mechanisms Mechanisms

Dejection

Self-efficacy

g S

L ) Vigilance

Stereotype Psychological

Less

e Mediator

Performance

SILVA, J. ; Bittencourt, 1.1.; et al. Does gender stereotype threat in gamified educational environments cause
anxiety? An experimental study. COMPUTERS & EDUCATION, v. 115, p. 161-170, 2017.




Designing stereotyped gamified environments

& =)
Experimental Group | -
Anxiety Tutoring System Anxiety
W & o3
.
( )
Experimental Group Il Tutorin
g System
W e
& J
( M
Control Group ;
Tutoring System
i —CmO—{
< J
SILVA, J. ; Bittencourt, 1.1.; et al. Does gender stereotype threat in gamified educational environments cause

anxiety? An experimental study. COMPUTERS & EDUCATION, v. 115, p. 161-170, 2017.

y— .



Designing stereotyped gamified environments

, , ! )
‘“ - :
e = B
:— (RN E e
. wres S ‘: ———-
B - Bl
Iy
Vg~ 8-
Figure 5: System stereotyped for men Figure 6: System stereotyped for women




Designing stereotyped gamified environments

Table 4: Anxiety differences according to gender (comparison between pretest and posttest)

(1) (J) Gender | Test type Statistics | df | p-value | Mean Difference (I-J) Effect Size Decision
STF (pre) | ST-Flpost) | prrerttest | £ = 00T |21 0913 a0 Cohe's 4 — 001 | Faled o refo
ST STy [ [Pt [ 1000 350 [y d— 00| o
g T e R M — e -

SILVA, J. ; Bittencourt, 1.1.; et al. Does gender stereotype threat in gamified educational environments cause

anxiety? An experimental study. COMPUTERS & EDUCATION, v. 115, p. 161-170, 2017.

y— .
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Perceived Level of Challenge

A
Frustration
X
X
" X
Boredom

Perceived Level of Ability
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Grand Challenge: How the design and use of educational systems can promote an optimal learning experience ?
Phase 1 (Basic Research): Instrument validation & Small-scale experiments
1. Validation of Flow and Gamification Questionnaires (Long and Short DFS-2 and GAMEFULQUEST)

2. Machine Learning Algorithm(s) for Stereotyped Learning and Gamified Systems
3. Design Gamified Tasks to Small-scale experiments
4, GamiFlow validation

Phase 2 (In Vivo Studies): Small-scale studies (students and classrooms)

1. GamiFlow and stereotyped gamification empirical studies
2. EEG studies™
3. Flow Detectors

Phase 3 (In Situ Studies): Large-scale studies (schools and A/B tests)

1. GamiFlow and non-stereotyped gamification experiments

2. Re-Design of Commercial Learning Environments

Phase 4 (Cross-Cultural Studies and Innovation): Very Large-scale studies (BRICS + Europe)
1. GamiFlow and non-stereotyped gamification experiments

2. Technology Transfer
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