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Let’s Visit Brazil...
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Instructional Complexity

Different choices along different instructional dimensions can be combined to produce a vast
set of instructional options

What instruction is best?

( L 3 !
Spacing of practice Focused practice Gradually widen Distributed practice
Example-problem Study 50/50 Teston Study 50/50 Teston Study 50/50 Test on
ratio examples Mix Problems examples  Mix  Problems examples Mix  Problems
Concreteness of Concrete Mix Abstract Concrete Abstract Mix
examples
Timing of Immediate Delayed No Feedback Immediate Delayed No Feedback
Feedback
Gro.uPinq of Block topics Fade Interleave Block topics Fade  Interleave
topics/skills in chapters topics in chapters topics
Who explains Explain  Mix Ask for explanations Explain Mix Ask for explanations

Koedinger, K. R., et. al (2013). Instructional complexity and the science to constrain it. Science, 342(6161), 935-937
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Instructional Complexity

The path with thicker arrows illustrates one set of choices within a space of trillions of such

options

205 Trillion
- Options!!!

Koedinger, K. R., et. al (2013). Instructional complexity and the science to constrain it. Science, 342(6161), 935-937
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Artificial Intelligence in Education

CArtificiaI Intelligence in EducatiorD

Computer
Science

Psychology
Cognitive Science,
Developmental Psych

Interactive Learning
Distance Education . )
Al, Multimedia,
Internet

Human-Computer Interfaces
User Modeling

Educational Psychology

Theories of Learning

Woolf, B. P (2010). Building intelligent interactive tutors: Student-centered strategies for revolutionizing e-learning. Morgan
Kaufmann.
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Artificial Intelligence in Education

Intelligent Tutoring Systems

C Intelligent Tutoring Systems )

Computer
Science

Psychology
Cognitive Science,
Developmental Psych

Interactive Learning
Distance Education . )
Al, Multimedia,
Internet

Human-Computer Interfaces
User Modeling

Educational Psychology

Theories of Learning

Woolf, B. P (2010). Building intelligent interactive tutors: Student-centered strategies for revolutionizing e-learning. Morgan
Kaufmann.
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Intelligent Tutoring Systems

What you mean by inner loop and outer loop ?

Outer Loop
- Student Selection Inner Loop
- Fixed Sequence - Minimal Feedback

- Mastery Learnin
- Macroadaptatio

- Error Flaging
- Hint
Student Diagnosis

VANLEHN, K. The Behavior of Tutoring
Systems. International Journal of
Artificial Intelligence in Education, v. 16,
n. 3, p. 227-265, 2006.
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Intelligent Tutoring Systems

What you mean by inner loop and outer loop ?

Mathtutor

12345678910 R

Twenty people are going to a concert, There are eight
more children than adults.

ALEVEN, Vincent et al Example- How many children and adults were at the concert? PN /—Juf,—\
A N
5
Tracing tutors: Intelligent tutor i ﬁ (r S
development for non- adults i b
programmers. International Journal -4
of Artificial Intelligence in Education, Yes, indeedi So how many people s ONE uiknown part?
V. 26, n. 1, p. 224-269, 2016.
Number of children = T’ i -
Number of adults = ix _
f ? If two parts together are 12 people, how many Find Sum of Parts
people would one part be? Identify Given Values
Hint Identify Unknown Part.
3 Interpret Representations

Set-up Equation

€ Previous | Next = Solve Equation
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Intelligent Tutoring Systems

What you mean by inner loop and outer loop ?

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.
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Genetics Tutor

ind linkage of and

1. Determine the dominance/linkage for the pedigree.
The disease allele for this trait is recessive. -
The trat s autosomal.

2. Enter

carriers.
in the fields at the right.

3. Finally, enter the probability VI-1 is affected.

0.25°0.5"1/12°0.5

The probability of inheriting the disease allele from V-4 is 1/4
*172=1/8.

The probability of inheriting the disease allele from V-5 is
V12 * 1/2=1/24.

What is the probability that VI-1 will inherit the allele from
both parents?

4= Previous. Next =p

K
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Intelligent Tutoring Systems

What you mean by inner loop and outer loop ?

Feedback Studies in LISP Tutor
(Corbett & Anderson, 1991)

LA

—8— Immediate Feedback
—&—  Error Flagging ,
--®-- D d Feedback s .

A o Fescbach Time to Complete
A Programming
- ad Problems in LISP Tutor

Immediate Feedback
Vs
Student-Controlled
Feedback

/.
] 1 z 3 | H 8 B>
Tutor Lesson A5
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Intelligent Tutoring Systems

Intelligent Tutoring Systems effectiveness

Improved teaching:
. . One-on-One tutoring

2 Sigma for human one-to-one tutoring 19

.50 Sigma for interactive multimedia, 3 Mastery teaching

(raises the median score from 50% to 69%) g (1:30)

§o) Conventional teaching

1.05 Sigma for intelligent tutors (raises the é (1:30)

median score from 50% to 85%). a
Reduced Cost:

~63% less less expense to provide

N . N 84%

instruction with technology.

Achivement scores

Improved cost-efficiency: (performance)

Bring instruction to learners rather than FIGURE 1.1

bringing learners to the schoolhouse. Advantages of one-to-one tutoring. (Adapted from Bloom, 1984.)

Woolf, B. P. (2010). Building intelligent interactive tutors: Student-centered strategies for revolutionizing e-learning
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Intelligent Tutoring Systems
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Recent Meta-reviews and Meta-analyses
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Effectiveness of Intelligent Tutoring System:
A Meta-Analytic Review

James A. Kulik
Universiy of Michigan

Intelligent Tutoring Systems and Learning Outcomes: A Meta-Analysis

Dloda 0 Adore

J.D. Fletcher
Institute for Defense Analyses
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Intelligent Tutoring Systems

Table 2
Weighted Mean Effect Sizes for Characteristics of Intelligent Tutoring Systems (ITS)
Random-effects model Fixed-effect model
Effect size 95% CI Effect size 95% CI
Moderator variables N k g+ SE Lower Upper Oy p g+ SE Lower Upper Oy P
Type of ITS 418 52 36.37 <.001
Model tracing 5970 21 035 0.07 022 047 0.25" 0.03 020 031
Constraint-based modeling 569 7 024 016 —0.08 0.56 0.20"  0.09 0.03 037
Bayesian network modeling 1417 10 054" 0.10 035 073 0.52* 0.06 041 063
Expectation and misconception tailoring 142 3 034 035 —035 102 024 018 —0.12 059
Other 4425 53 044" 0.06 032 056 0.44"  0.03 038 050
Not reported 1798 13 0.40" 0.10 020 059 043" 0.05 032 054
ITS intervention 241 .79 3238 <.001
Principal instruction 4505 35 037" 0.07 023 051 032" 0.03 026 038
Integrated class instruction 4.045 15 033" 0.08 0.17 049 0.25" 0.03 0.18 031
Separate in-class activities 1.939 24 047" 0.10 027 0.67 0.53* 0.05 043 062
1 fter-class i i 933 8 043" 0.11 022 0.64 0.36"  0.07 023 048
Homework 2480 15 045" 0.07 032 059 046" 0.04 038 054
Not reported 419 10 048" 0.13 023 0.74 0.47* 0.10 027 0.66
Feedback provided? 455 .10 13.53 <.001
No 1411 10 054" 0.15 025 083 0.40"  0.05 030 051
Yes 11.728 86 0.42" 0.04 034  0.50 0.37* 0.02 033 041
Not reported 1182 11 021" 0.10 0.02 041 0.15"  0.06 0.04 027
Model misconception? 0.02 .99 5.14 .08
No 1.508 21 040" 0.07 027 054 0.39" 0.05 029 049
Yes 9911 58 040" 0.05 031 049 0.33* 0.02 029 037
Not reported 2902 28 042" 0.10 023 061 043" 0.04 035 051

Note. CI = confidence interval.
“p< .05
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Intelligent Tutoring Systems

Table 3
Weighted Mean Effect Sizes for Student and Study Characteristics
Random-effects model Fixed-effect model
Effect size 95% CI Effect size 95% CI
Moderator variables N k gt SE  Lower Upper Qg ? gt SE  Lower Upper Op V4
Grade levels 22 .82 2574  <.001
Elementary school 1496 19 031" 0.08 0.16 0.47 0.26"  0.05 0.16 037
Middle school 810 10 0417 0.3 0.15 0.66 045" 0.07 0.31 0.59
High school 4355 14 040" 0.10 0.21 0.59 0.25"  0.03 0.18 031
Postsecondary 6,767 60 043" 0.05 0.33 0.53 043" 0.03 0.38 0.48
Mixed grades 771 3 061 032 —0.02 125 0.42°  0.07 0.28 0.57
Not reported 122 1 033 0.18 —0.02 0.69 0.33 0.18 —0.02 0.69
Subject domains 6.53 .48 50.67 <.001
Mathematics and Accounting 8,038 35 035" 0.5 0.24 045 0.29"  0.02 0.25 0.34
Physics 2.890 24 038" 0.07 0.26 0.51 041" 0.04 0.33 0.49
Computer Science 1152 19 051" 0.11 0.30 0.72 046" 0.06 0.34 0.58
Language and Literacy 1.075 14 034" 0.11 0.12 0.56 0.27°  0.06 0.15 0.39
Chemistry 141 2 016 0.17 —0.17 0.48 0.16 0.17 —0.17 0.48
Biology and Physiology 210 3 059° 027 007 LIl 051" 014 023 078
Humanities and Social Science 671 8 063" 022 0.20 1.06 0.84"  0.08 0.68 1.01
Others and Not Reported 144 2 123 096 —0.65 3.10 0.53 0.17 0.20 0.87
Prior domain knowledge 345 49 11.87 .02
Low 5265 32 038" 0.06 0.27 0.49 037" 0.03 0.31 043
Medium 1.356 17 028" 0.08 0.12 045 0.27°  0.06 0.16 0.38
High 77 2 051 029 —0.06 107 0.53° 023 0.07 0.98
Varied 2,699 22 048" 0.12 0.25 0.71 027" 0.04 0.19 0.34
Not reported 4924 34 046" 0.06 0.34 0.58 0417 0.03 0.35 047

Note. CI = confidence interval.
“p < .05
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Intelligent Tutoring Systems

Motivation and Engagement in ITS!!!

® Students can sometimes ™ Motivated, challenged and

become disengaged and intrigued students may
bored while using ITS have better learning
(particularly, in a long-term performance. (vantehn, 2011)

interaction).  (arroyo etal., 2007)
(Bell & McNamara, 2007) (Baker et al., 2010)
(Jackson & McNamara, 2013)
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Intelligent Tutoring Systems

Affective Computing

Student Interest °Ten thousand Data Points N~230

< SPP < SPP

SPP >

interested ) 072 interested )¢ 0.52

https://uqam.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=54a93016-5360-44e1-b134-a21c41952fbd
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Persuasive Technology

Computers Persuasion

Web sites
Mobile phones
PDA’s

Behavior change

Video games g 3 Attitude change
Desktop software w2
Chat bots S 8 Motivation
Smart environments < 6
Virtual reality & '0_-’ Change in worldview

Exercise equipment
Specialized devices

Compliance

Brian J Fogg. Persuasive technologies. Communications of the ACM, 42(5):26-29, 1999.
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Persuasive Technology

Why ?

To help the individual achieve their personal goals, e.g. quit smoking or
fight alcoholism, lose weight, eat healthier, exercise more

To encourage contribution to group / society goals, e.g. save energy,
reduce waste, reduce noise, vote, volunteer, etc;

To achieve a third party’s goals, e.g. increase sales, optimize system
load, improve service, e.g. advertisement, P2P file-sharing systems

Areas: Health, Environment/Society, Personal Improvement, Education,
and so on

Brian J Fogg. Persuasive technologies. Communications of the ACM, 42(5):26—-29, 1999.
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Persuasive Technology

Fogg’s Model

Trigger the behavior!

Fogg Behavior Model
High High
Motivation B =l~1 f Motivation
AR gw
at same momant
=
S
=
13
>
=
1=}
E
triggers Low
Low fail hore. Motivation ~ BJFogg
Motivation www.BehaviorModel.org
www.BehaviorModoLorg © 2007 8 Pogg - High
e— Abili Abill
“wttw Hard to Do ability Easy to Do Y M

captology.stanford.edu
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Persuasive Technology

Gamification

Gamification
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Persuasive Technology

Gamification

Gamification is the use of game design elements in non-game
contexts

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011, September). From game design elements to gamefulness: defining
gamification. In Proceedings of the 15th international academic MindTrek conference: Envisioning future media environments (pp.
9-15). ACM
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Persuasive Technology

Gamification

Gamification is the use of game design elements in non-game
contexts

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011, September). From game design elements to gamefulness: defining
gamification. In Proceedings of the 15th international academic MindTrek conference: Envisioning future media environments (pp.
9-15). ACM

Gamification is the use of game elements and game design
techniques in non-game contexts.

Werbach, K., & Hunter, D. (2012). For the win: How game thinking can revolutionize your business. Wharton Digital Press.
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Gamification

What is and What is not Gamification!!!

Gaming

In gamification:

= The users are motivated and engaged by

the game elements and rules

'hole Parts

= The game design elements are applied for

part of non-game context.

Playing

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011, September). From game design elements to gamefulness: defining
gamification. In Proceedings of the 15th international academic MindTrek conference: Envisioning future media environments (pp.
9-15). ACM
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Gamification
Triggering the behavior!!!

Target behaviors
that is been
gamified

Motivational
Affordances

Non-game context

Challco, G.; Isotani, S. Gamification of Collaborative Learning Scenarios: An Ontological Engineering Approach to Deal with
Motivational Problems caused by CSCL Scripts. PhD Thesis. University of Sdo Paulo, 2018
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Gamification

Does Gamification Work ?

2014 47th Hawaii International Conference on System Science

Does Gamification Work? — A Literature Review of Empirical Studies on

.'n!»‘*ﬁ\'ﬁ Vi i P Gamification
w GAMIFICATION
DFIERRNING, AND tHSTRUCTION Juho Hamari Jonna Koivisto Harri Sarsa
o o s oA School of Information Sciences, School of Information Sciences, School of Science,
University of Tampere University of Tampere Aalto University
KARL M. KAPP. juho hamari@uta.fi jonna.koivisto@uta. fi harri.sarsa@aalto.fi
(Hamari et al., 2014b)
(Kapp, 2012)
1§ Haman Copute Sudies 74 (201) 4-31
Contents lss available at SienceDirect
Int. J. Human-Computer Studies

ELSEVIER journal homepage: www.elsevier.com/locate/ijhcs

Gamification in theory and action: A survey

A Systematic Mapping on Gamification Applied to
Education

Vinicius H. S. Durelli
University of S&o Paulo (ICMC) - USP
razil

Simone de Sousa Borges

U"IVQYS\N of Sao Paulo (ICMC) - USP

on, 5P Ero Sho Carts, S
sborges@icmc.usp.br durelli@icmc.usp.br

Helena Macedo Reis Seijsotani
University of S&o Paulo (ICMC) ~ USP University of Séo Paulo (ICMC) - USP Katie Seaborn**, Deborah I. Fels®
Carlos, SP - Brazil S&o Carlos, SP - Brazil
s Dty o, s o o e ot G 16538
helenamed@icme usp br sisotani@icme.uspbr L e T e S
(Borges et al., 2014) (Seaborn et al., 2015)
34/89
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Gamification

Duolingo

ol ngo Home Words Discussion  Labs b A diegodermeval v () 0 0
(%}

Introducing Crown Levels

m Get five times more exercises and reach higher fluency as you level up. Crown Level
@ Spanish skills {4} shop | B
0" Daily Goal
Basics 1

0

O l day streak
o0 %) 3
(5} (5} hours left

Phrases Basics 2
Food Animals
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Gamification
Meu Tutor: A Brazilian ITS
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Persuasive Technology
Gamification

Gamification and AIED
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Gamification and AIED

First Workshop

gile.nees.com.br

Ig Ibert Bittencourt

rkshop on Gamification of Intelligent Educational Systems
at tl 9th International C ere n Artif L Intelliger in Education (AIED
London, UK

Goals

Artificial Inteligence in Education is an interdisciplinary field tht integrates researchers with different backgrounds (Computer Science, Engineering.
Education, Psychology, instructional design and others) but has one common goal: to use Artificial Intellingence techniques to support new learing
experiences where students can work medited by technology and leam more effectively. The support of robust learming is a complex issue due to many
factors (e.g., psychological, technological, personal, instructional, etc) that affect learning processes and hence, the leaming outcome.To tackle this
problem, researchers in the field have always been innovative. Through the analysis of different leaming settings, researchers have found ways to
integrate major advances in Artificial Intelligence, Learning Science, Experimental Psychology, Human-Computer Interaction and other areas to leverage
the development of Inteligent Educational Systems. For teachers, an intelligent educational system offers better ways to create/reuse/share content,
new methodologies and instruments to deploy effective leaming activities and accurate tools to analyze students’ progress throughout the learning
process. For students, it allows for the presenting the content in an intelligent and adaptve fashion, which engbles the restructuring of learing content
according to students' needs and stimulat f deep and long-term

However, it is still very common that students become disengaged or bored during the learning process by using inteligent educational systems. On the 1
other hand, there is a growing interest in gamification as well s its applications and implications in the field of Artficial Inteligence in Education since it
provides an alternative to engage and motivate students during the process of leaming. The term Gamification originated in the digital media industry,
however, such & term only gained widespread acceptance after late 2010. Gamification refers to the use of game-based elements such as mechanics,
aesthetics, and game thinking in non-game contexts aimed at engaging peaple, motivating action, enhancing learning, and solving problems [1].

Indeed, gamification has risen to significance i the past six years and shows no sign of slowing growth. The first wave of gamification research has
predominantly consisted of (1) defintions, frameworks and taxonomies for gamification and game design elements; (2) technical papers describing
sustems desians. and architectires: and (3) effent and ser studies of aamified ssterms [71 Such shennmenan also acorred in the context of education

Gamification and Intelligent Learning Environments

38/89



Gamification and ILE

Ways of Approaching
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Ways of Approaching

Gamification-based Design

Gamifying an Intelligent Learning Environment
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Gamification-based Design

Gamifying an Intelligent Learning Environment

Intelligent Gamification

Use Artificial Intelligence in a Gamified Educational Environment
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Gamification and ILE

Ways of Approaching

Gamification-based Design

Gamifying an Intelligent Learning Environment

Intelligent Gamification

Use Artificial Intelligence in a Gamified Educational Environment

Amplified Gamification

Combine Gamification with Artificial and Human Intelligence into an
Educational Environment
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Persuasive Technology

Gamification

Gamification-based Design

Gamifying an Intelligent Learning Environment
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Gamification-based Design

Gamification and Intelligent Tutoring Systems

® Students can sometimes ™ Motivated, challenged and

become disengaged and intrigued students may
bored while using ITS have better learning
(particularly, in a long-term performance. (vantehn, 2011)

interaction).  (arroyo etal., 2007)
(Bell & McNamara, 2007) (Baker et al., 2010)
(Jackson & McNamara, 2013)
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Gamification-based Design

Gamification and Intelligent Tutoring Systems

Design of
adaptive and
gamified tutors

(Sottilaire et al., 2015;
Dag et al., 2014; Murray
2003, 2004; Woolf, 2010)

(Nacke & Deterding, 2017; Gamification
Borges et al. 2014; Hamari et
al., 2014; Masthoff and

Vassileva, 2015)

Theory and practice High usability and no advanced technical skills
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Gamification-based Design

Gamification and Intelligent Tutoring Systems

Gamified and Adaptive Tutoring Systems

Gamification

Gamification
Model
L 3y nonn
I

story Rewards  Badges Levels

EE-“

Challenge | Leaderboard _Points

ITS

‘ Domain Model H Student Model

‘ Pedagogical ‘

Model Interface Model

Dermeval, D.; Bittencourt, I. I. Authoring Gamified Intelligent Tutoring Systems. PhD Thesis. Federal University of Alagoas, 2017
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Gamification-based Design

Gamification and Intelligent Tutoring Systems

( ITS Gamification
Platform

p @ =
!<:>H.<,_>.

A4
Mo’ \ /i S

ITS Core
e
A——

Fernando, R.; Isotani, S. Personalized Gamification based on Gamer Types. PhD Thesis. University of Sdo Paulo, 2018
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Gamification-based Design
Meu Tutor: A Brazilian ITS

Olavo Holanda
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Gamification-based Design
Meu Tutor: A Brazilian ITS

.
)

©Olavo Holanda
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Gamification-based Design
Meu Tutor: A Brazilian ITS

2 9Amigos potitay 4371 Pontos ganhos 10 Troféus ganhos
“® Centro De Estudos.

Olavo Holanda Psicopedagogicos.
O Macei6 - AL

MATEMATICA

Conjuntos e
Funges
atizes
Razdes e o sequéncias o
Proporgoes. [ =———c—w} e Sistemas.

Anslise o Polinomios e Equagoe

o

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 47/89



Gamification-based Design
Meu Tutor: A Brazilian ITS

NUMBER OF USERS

MEUTUTOR.COM.BR

M 27%

FASTER More learning

+50.000
STUDENTS
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Persuasive Technology

Gamification

Intelligent Gamification

Use Atrtificial Intelligence in a Gamified Educational Environment
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Cognitive Gamification
Player Types: BrainHex Model

Darede nqueror

Mastermind

NACKE, L. E., BATEMAN, C., & MANDRYK, R. L. (2014). BrainHex: A neurobiological gamer typology survey. Entertainment
computing, 5(1), 55-62
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Cognitive Gamification

Player Types: BrainHex Model

on

]
=
S

£

=

D
=7
g
)

®

Comparison
Cooperat
Customization
Personalization
& Suggestion
Simulation

Achiever

—
9]
—
S
—_
S

Conqueror 12 12 14
Daredevil b -14 11

i 10 12 14 12
Seeker .10 .19 11 .10
Socializer A1 17 =12 -12 -13
Survivor A7 -20 -13 27 -.14

Oriji, R., Vassileva, J., Mandryk, R. Modeling the efficacy of persuasive strategies for different gamer types in serious games for
health. User Modeling and User-Adapted Interaction. (2014) doi: 10.1007/s11257-014- 9149-8
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Cognitive Gamification

Meu Tutor: A Brazilian ITS

Personalized

ISSIONS

Pedagsgico

PERFIL GERAL

MINERAGAO

DEDADOS Colaborativo
a
PERFIL DO ESTUDANTE
-
ALUNO MISSOES PERSONALIZADAS

Identifica Missdes para
um determinado Aspecto

Paiva, R.; Bittencourt, |.; Tenério, T.; Isotani, S. ; Jacques, P.. What do students do on-line? Modeling students’ interactions to
improve their learning experience. Computers in Human Behavior, v. 64, p. 769-781, 2016.
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Cognitive Gamification

Meu Tutor: A Brazilian ITS

Colaborative

4

\ Colaborative

Individualized

ISSIONS

Social

Personalized
M

Individualized

Paiva, R.; Bittencourt, |.; Tendrio, T.; Isotani, S. ; Jacques, P.. What do students do on-line? Modeling students’ interactions to
improve their learning experience. Computers in Human Behavior, v. 64, p. 769-781, 2016.
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Cognitive Gamification
Meu Tutor: A Brazilian ITS

2 94migos 10 Trotéus gannos
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. C

0 scns-AL pr— o
{ 1
[ yp— 3
o \ Qayg:
‘ o T viteo 10 dncin Ut 07 \ E
Mateminica 5
lique no assunto para iniciar seus sl o
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Paiva, R.; Bittencourt, |.; Tendrio, T.; Isotani, S. ; Jacques, P.. What do students do on-line? Modeling students’ interactions to
improve their learning experience. Computers in Human Behavior, v. 64, p. 769-781, 2016.
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Cognitive Gamification

Meu Tutor: A Brazilian ITS

Number of Friends Number of Videos Evaluated
(After Missions) (After Missions)
8
g 5 &
R i P
3 8 § s
8" 3 3 '
E o | e s ¢
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U SRS 5§ |ee”
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o .

Months of Interaction Months of Interaction

ISSIONS

Number of Correct Answers Number of Incorrect Answers
(After Missions) (After Missions)

-
10000

10000

Personalized
M

Number of Correct Answers.
6000
Number of Incorrect answers
6000

2000
2000
I
>
3

Months of Interaction Months of Interaction

Paiva, R.; Bittencourt, |.; Tenério, T.; Isotani, S. ; Jacques, P.. What do students do on-line? Modeling students’ interactions to
improve their learning experience. Computers in Human Behavior, v. 64, p. 769-781, 2016.
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Persuasive Technology

Gamification

Amplified Gamification
Combine Gamification with Artificial and Human Intelligence into an
Educational Environment
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Amplified Gamification

Int J Artif Intell Educ (2016) 26:600-614 (!) CrossMark
DOI 10.1007/540593-016-0105-0

ARTICLE

Stupid Tutoring Systems, Intelligent Humans

Ryan S. Baker'

So let me pose the possibility of a different way that the excellent online leamning
systems of tomorrow could be developed. Perhaps we do not in fact need intelligent
tutoring systems. Perhaps instead what we need, what we are already developing, is
stupid tutoring systems.> Tutors that do not, themselves, behave very intelligently. But
tutors that are designed intelligently, and that leverage human intelligence.

In other words, perhaps what we need is stupid tutoring systems, and intelli-
gent humans.

Baker, R.; Stupid Tutoring Systems, Intelligent Humans. International Journal of Artificial Intelligence in Education. (2016).
26:600-614.
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Amplified Gamification

Teachers’ attitudes towards use of gamification

& ® ScienceDirect i
chl T Procedia | = Motivate students

ELSEVIER 228 2016) 682 - 683

2nd International Conference on Higher Education Advances. HEA'16. 21-23 June 2016.
Valencia, Spain

Teachers” Attitude towards and Actual Use of Gamification o Fa Cil itate St u d e ntS ; Ie arn i ng 3

José Marti-Parrefio’. Diana Segui-Mas™* Elies Segui-Mas®

T Talenca, Avda.Aragon. Valencia 46021, Spatn
*Universitat Policrica de Volincia, CEGEA, Bulding 7., Cami de Vera, s, Valéncia 46022, Spain

(Marti-Parrefio et al., 2016) " Show a positive attitude
towards gamification;

‘ International Conference
S The Future of Education . : i
Gamification in Higher Education: Teachers’ Drivers and Barriers i M a I n ba rrler: the IaCk Of
Antonio Sanchez-Mena', José Marti-Parrefio’ time and resources
(Sanchez-Mena and Marti-Parrefio, 2016) avai|ab|e.";

Dermeval, D. ; Paiva, R. ; Borges, D. ; Bittencourt, .; Vassileva, J. . Authoring Tools for Designing Intelligent Tutoring Systems: a
Systematic Review of the Literature. International Journal of Artificial Intelligence in Education, v. 1, p. 1-49, 2017.
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Amplified Gamification

AGITS: Authoring Gamified ITS

O

? Teacher O
? Learners

Authoring
(6)

GITS #2
Knowledge Layer
feature model
(1,2)
(5)
o GITS #n
Gar:(iefsiicar':icn @) (4)
pracngces nificafion | 0 ] Gamified ITS
° %ﬂd olosy Platform
Q :
Models of ITS

motivation and models
human behavior

Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
Notes in Computer Science. 1ed.: Springer International Publishing, 2018, v. , p. 68-73..
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Amplified Gamification

AGITS: Authoring Gamified ITS

GaTO: Gamified Tutoring Ontology

% Learners

GITS #2
featur model
(1,2)
’ GITS #n
Gamiffcation
!::C E';S Gamified ITS
P! Platform
Models of ITs
motivation and models
human behavior 24

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

#3 Identify evidence-supported combinations of game design
elements for achieving particular behaviors in the e-learning domain;

" For each empirical paper in the e-learning domain

reported by three SLRS on gamification:

* Hamari et al. (2014). Does gamification work?--a
literature review of empirical studies on gamification;

" Borges et al. (2014). A systematic mapping on
gamification applied to education;

* Seaborn and Fels (2015). Gamification in theory and
action: A survey.

" We identified the behaviors with positive evidence
and the set of game elements used for achieving it. «

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

#3 Identify evidence-supported combinations of game design
elements for achieving particular behaviors in the e-learning domain;

*

Panicipat‘ion

-
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Badges Levels

b
I

E E I(((

Challenge Leaderboard Points

@

Performance Story  Feedback  Rewards  Badges  Levels  Challenge Leaderboard Points
v
4 (S
O¢
Competition Leaderboard  Points.
(S
: o i
— | e 1
Enjoyment Story  Rewards  Badges  Avaters  Challenge Points
LY E
"R
Exploration Levels | Challenge  Boss Fight
(S
O¢
Effectiveness Leaderboard | Badges Points

81

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

GaTO: Gamified Tutoring Ontology

O L
? earners

GITS #2
featur model
(1,2)
GITS #n
Gamification
f:;i’;s Gamified ITS
& Platform

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

#4 Develop a Gamification Domain Ontology (GaDO)

® GaDO is composed by two sub-ontologies:

® GaDO-core: represent core gamification concepts (e.g.,
gamification definition, game design element, player
model, and so on);

" GaDO-full: represent gamification concepts (e.g.,
gamification design framework, particular combination of
game design elements, specific player models, and so on)
of particular theories and frameworks;

® Each ontology was developed using the using an
ontology engineering methodology
(M ETHONTOLOGY) . (Gémez-Pérez 1996; Fernandez et al. 1997)

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

#4 Develop a Gamification Domain Ontology (GaDO)

(Deterding et al., 2011)

(Werbach & Hunter, 2012)
(Hamari et al., 2014)
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(Werbach & Hunter, 2012) (Deci and Ryan, 2010)

| gt Masterming | [“gsouker | |¢s.¢-m| [ nfumm|
1= il (Nacke et al., 2014) (Hamari et al.,2014)
(Borges et al., 2014) (Seaborn and Fels, 2015) it

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

GaTO: Gamified Tutoring Ontology

% Learners
GITS #2
feature model
(1,2)
GITS #n
Gamification @)
p‘rj:cstligc:s \ Gamified ITS
Platform
Models of IS
motivation and models
human behavior gt

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

#5 Develop an integrated ontological model of Gamified
Tutoring Ontology (GaTO)

M GO
" |t was also developed using the
METHONTOLOGY;

® Connects gamification and ITS concepts;
® Reuse the Gamification Domain Ontology;
® Reuse an existing ITS ontology.

(Bittencourt et al., 2009)

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

#5 Develop an integrated ontological model of Gamified
Tutoring Ontology (GaTO)

Du Boulay & Luckin (2001), Self (1998), Costa et al. (1998),
Dillebourg & Self (1992) and Self (1990), Bittencourt et al., 2009

-hassucentiotel  [“grcemitears |

E === ]
1 l KV kv
[ o el | | | ] [ ]
e ] | B 1| i | N: ]
P Pz
! Jiii e 7 o e ——

] | 1[ | [Cis:Curricutum
I

Sk

[t ;
[[ot:Feomack | o “gActiviyLoop
z Arszzm‘m W

haspiner I i

T
I Py
$ o
vatugemid
| [foric] ['Competion] [ srectvanss | [stioyment [ s Explratin

Dermeval, D.; Bittencourt, |.; Vassileva, J.; Isotani, S.. GaTO: an Ontological Model to Apply Gamification in Intelligent Tutoring
Systems. Frontiers in Artificial Intelligence: Al for Human Learning Behavior Change. (To be Submitted)
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Amplified Gamification

AGITS: Authoring Gamified ITS

AGITS: an authoring solution for designing
gamified intelligent tutoring systems

C?)

GITS #2
feature model
(1,2)
GITS #n
Gamification
ie:t'iifés Gamified ITS
P Platform
Models of IS
motivation and models
human behavior 10

Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
Notes in Computer Science. 1ed.: Springer International Publishing, 2018, v. , p. 68-73..
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Amplified Gamification
AGITS: horing Gamified ITS

Customizing Tutor

ﬁ My First Gamified Intelligent Tutor

+ oo @ sun

O wrensies You can start by selecting a tutor template or creating a new tutor
g s

Create ITS from scratch Using a Template

Creste 3 new twtor step by step ond
explre ol features that we bring for

© 0etne Evauson ethods

© oete repons

ALLRIGHT | CHANGED MY MIND.
Savechanges and continue Discard changes and go back

Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
Notes in Computer Science. 1ed.: Springer International Publishing, 2018, v. , p. 68-73..
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Amplified Gamification
AGITS: Authoring Gamified ITS

click outside to dismiss

High SchoolClass Colege Cass

Middle School Class

forthe students.
Check on below the enabled fesures or this template:
i

E Modet
E m Your customized tutor makes use of current inteligent techniques that model stuents knowiedge 1o
-

Evaluston Methods

? QuickTests Thistest can

~Regorts
T Teacher Reports: You are abe 10 visuaize repors about the interacton leaing performance and ofher
H Itarestingrepors about your students.

Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
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Amplified Gamification
AGITS: Authoring Gamified ITS

© oontsion © oy enpine

Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
Notes in Computer Science. 1ed.: Springer International Publishing, 2018, v. , p. 68-73..
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Amplified Gamification
AGITS: Authoring Gamified ITS

Meu Sistema Educacional Adaptativo

Matemética para 0 9° Ano

X
e Parabéns, Anal Vocé concluiu Sentido...

Relagdes Quadraticas

fiE] Pano e esueo 9

Inicio

Era uma vez.

129

Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
Notes in Computer Science. 1ed.: Springer International Publishing, 2018, v. , p. 68-73..
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Amplified Gamification

AGITS: Authoring Gamified ITS

2" Experimental evaluation with teachers: design

Version1 mmmd Version 2 Perceived ease of use (PEU)
Usability (U)
I : Complexity (C)
o] < el ey Usefulness (USE)
Version2 wmmp Version 1 - Behavioral intention to use (BIU)

Perceived system support (PSS)
Credibility (CR)
Time for authoring (T)

TEMPLATE SCRATCH

N(Version 1) = 36 ili
i Representability (R)
Authored | Satisfaction (S)

tutor —
Utility (UTI)
* Order is randomized

** Questionnaires for each version are answered i
Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
Notes in Computer Science. 1ed.: Springer International Publishing, 2018, v. , p. 68-73..
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Amplified Gamification

AGITS: horing Gamified ITS

Perceived ease of use (PEV) Usability (U) Complexity (C)

g e

T T T T T T
Scratch Template Scratch Template Scratch Template

Alternative
p lhypothesis p e

Perceived ease of use (PEU)  H1-0:V1=V2  H1-1:V1#V2 Wilcoxon test 0.643764588

Welch Two
Usability (U) H2-0: V1=V2 H2-1:V1#V2 Sample t-test 0.535877832
Simplicity (C) H3-:V1=V2 H3-1:V1#V2  Wilcoxon test 0.387900237
Time for authoring (T) H9-0: V1=V2  H9-1:V1#V2 Wilcoxon test 0.00081419

Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
Notes in Computer Science. 1ed.: Springer International Publishing, 2018, v. , p. 68-73..

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 75/89



Amplified Gamification

AGITS: Authoring Gamified ITS

Perceived ease of use (PEU) Usability (U) Complexity (C)

"Main result: Teachers could use and reuse,
~ s« with a high acceptance level, a computational w=
solution that considers the high complexity of

designing gamified ITS in less than 5 minutes.

Perceived ease of use (PEU)  H1-0: V1=V2 H1-1:V1#V2  Wilcoxon test 0.643764588
Welch Two

Usability (U) H2-0: V1=V2 H2-1:V1#V2 Sample t-test 0.535877832

Simplicity (C) H3-:V1=V2 H3-1:V1#V2  Wilcoxon test 0.387900237

Time for authoring (T) H9-0: V1=V2  H9-1:V1#V2 Wilcoxon test 0.00081419

Dermeval, D.; Bittencourt, |.; et al. Amplifying Teachers Intelligence in the Design of Gamified Intelligent Tutoring Systems. Lecture
Notes in Computer Science. 1ed.: Springer International Publishing, 2018, v. , p. 68-73..
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Gamification

Grand Challenges
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Grand Challenges

Gamification as Research Area
There is no well-grounded theory about gamification.
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Gamification

Grand Challenges

Gamification as Research Area
There is no well-grounded theory about gamification.

Stereotyped Gamification

Gamified environments are (uncousciously) been gender-stereotyped.
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Gamification

Grand Challenges

Gamification as Research Area
There is no well-grounded theory about gamification.

Stereotyped Gamification

Gamified environments are (uncousciously) been gender-stereotyped.

Long-term Motivation

There is no evidence
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Gamification

Grand Challenges

Gamification as Research Area
There is no well-grounded theory about gamification.

Stereotyped Gamification

Gamified environments are (uncousciously) been gender-stereotyped.

Long-term Motivation

There is no evidence

Autotelic Learning Experience

There are no strong evidences about gamification and flow theory
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Grand Challenges about Gamification

Gamification Research

Gamification as Research Area

There is no well-grounded theory about gamification.
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Grand Challenges about Gamification

Gamification Research

Computers in Human Behavior xxx (2017) 1-5

Contents lists available at ScienceDirect

Computers in Human Behavior

x :

EVIER journal homepage: www.elsevier.com/locate/comphumbeh

ELS

Editorial

The maturing of gamification research

crowdsourcing, and word-of-mouth-marketing, all of which make
employee customer engagement a crucial capacity for organisa-
tions. Meanwhile, policy-makers around the globe awake to moti-

" vation, engagement, and user experience as vital levers for public
g:x;’:ﬁ?ﬁ;‘;‘;ign policy goals in health, education, or civic engagement. Taken
Motivational design together, these technical, cultural, economic, and political forces
afforded and demanded a design practice that harnessed the poten-
tial of computing technology for improving user experience and
engagement across domains and industries — and gamification
filled this niche (Deterding, 2015).

Keywords:
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Scientific Research

Knowledge Dimensions

Ontological

Political

Dimensions Epistemological

Ethical

Methodological

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 80/89



Grand Challenges about Gamification

Stereotyped Gamification

Stereotyped Gamification

Gamified environments are (uncousciously) been
gender-stereotyped.
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Grand Challenges about Gamification

Stereotyped Gamification

Cognitive Load Mind-wandering

Thought suppression Cogn itive Negative Thinking

Mechanisms

Apprehension Effort/Motivation

Individual Tendencies Affective
anxiety| Mechanisms

Self-efficacy!

Motivational | self-handicapping
Mechanisms | pejection

Vigilance

Psychological

Stereotype Less

Mediator Performance

Threat
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Grand Challenges about Gamification

Stereotyped Gamification

Computers & Education
Volume 115, December 2017, Pages 161-170

Does gender stereotype threat in gamified educational
environments cause anxiety? An experimental study

Josmario Albuquerque 2.2 &, Ig 1. Bittencourt 2 &, Jorge A.P.M. Coelho ° &, Alan P. Silva 2=

Show more

https://doi.org/10.1016/j.compedu.2017.08.005 Get rights and content
Highlights
. An experimental study about gender stereotype threat and anxiety is
conducted.
. The experiment was conducted in a gamified educational environment.
. Mal otyped envirc i females' anxiety.
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Long-term Motivation

Long-term Motivation

There is no evidence

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 84/89



Grand Challenges about Gamification

Long-term Motivation
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Long-term Motivation

Maximum Engagement
Three Monts
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Autotelic Learning Experience

Autotelic Learning Experience

There are no strong evidences about gamification and Flow
Channel
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Autotelic Learning Experience
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