
www.nees.com.br

Gamification and Intelligent Learning Environments
From Theories to Evidences

Ig Ibert Bittencourt

ig.ibert@ic.ufal.br

ig.ibert@ic.ufal.br


AIED

Gamification

Gamification and ILE

Grand Challenges

Let’s Visit Brazil... and Maceió!

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 2/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Let’s Visit Brazil... and Maceió!

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 3/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Let’s Visit Brazil... and Maceió!

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 4/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Let’s Visit Brazil... and Maceió!

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 5/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Let’s Visit Brazil... and Maceió!

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 6/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Let’s Visit Brazil... and Maceió!

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 7/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Let’s Visit Brazil... and Maceió!

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 8/89



www.nees.com.br

Gamification and Intelligent Learning Environments
From Theories to Evidences

Ig Ibert Bittencourt

ig.ibert@ic.ufal.br

ig.ibert@ic.ufal.br


AIED

Gamification

Gamification and ILE

Grand Challenges

Agenda

1 AIED

2 Gamification

3 Gamification and ILE

4 Grand Challenges

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 10/89



AIED

Gamification

Gamification and ILE

Grand Challenges

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

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

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

Artificial Intelligence in Education

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

Kaufmann.
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Grand Challenges

Artificial Intelligence in Education
Intelligent Tutoring Systems

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

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

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 21/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Intelligent Tutoring Systems

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 22/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Intelligent Tutoring Systems

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 23/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Intelligent Tutoring Systems

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 24/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Intelligent Tutoring Systems
Motivation and Engagement in ITS!!!
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Intelligent Tutoring Systems
Affective Computing

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

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

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

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

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

4 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

captology.stanford.edu
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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

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!!!

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!!!

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 São Paulo, 2018
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Gamification
Does Gamification Work ?
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Gamification
Duolingo
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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
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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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Grand Challenges

Gamification-based Design
Gamification and Intelligent Tutoring Systems

Dermeval, D.; Bittencourt, I. I. Authoring Gamified Intelligent Tutoring Systems. PhD Thesis. Federal University of Alagoas, 2017
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Grand Challenges

Gamification-based Design
Gamification and Intelligent Tutoring Systems

Fernando, R.; Isotani, S. Personalized Gamification based on Gamer Types. PhD Thesis. University of São Paulo, 2018
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Persuasive Technology
Gamification

Intelligent Gamification
Use Artificial Intelligence in a Gamified Educational Environment
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Grand Challenges

Cognitive Gamification
Player Types: BrainHex Model

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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Grand Challenges

Cognitive Gamification
Player Types: BrainHex Model

Orji, 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

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 51/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Cognitive Gamification
Meu Tutor: A Brazilian ITS

Paiva, R.; Bittencourt, I.; Tenório, 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

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

Amplified Gamification
Teachers’ attitudes towards use of gamification

Dermeval, D. ; Paiva, R. ; Borges, D. ; Bittencourt, I.; 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

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

Dermeval, D.; Bittencourt, I.; 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

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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Knowledge Dimensions

Dimensions

Ontological

Political

Ethical

Methodological

Epistemological

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 80/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Grand Challenges about Gamification
Stereotyped Gamification

Stereotyped Gamification
Gamified environments are (uncousciously) been

gender-stereotyped.

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 81/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Grand Challenges about Gamification
Stereotyped Gamification

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 82/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Grand Challenges about Gamification
Stereotyped Gamification

Ig Ibert Bittencourt Gamification and Intelligent Learning Environments 83/89



AIED

Gamification

Gamification and ILE

Grand Challenges

Grand Challenges about Gamification
Long-term Motivation

Long-term Motivation
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Autotelic Learning Experience
There are no strong evidences about gamification and Flow

Channel
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