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Perspectives of AI to support gamification in Education 



TO AUTOMATE

Perspectives of AI to support gamification in Education 



TO AUTOMATE TO ASSIST

Perspectives of AI to support gamification in Education 



AUGMENTED 
INTELLIGENCE

Focus on the 
assistive role of AI 
to ease almost any 
activity in our lives 



Vinton G. Cerf described 
augmented intelligence as:

An extraordinary partnership
among humans, with their 
curiosity and innovative 
intellect, and computers, that 
bring their speed and ability to 
deal with multidimensional 
data.

https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6596495

One of the 
fathers of the 
Internet



Many topics related to AI in Education:
Learning Analytics, Intelligent Tutoring 
Systems, user modeling, personalized 
learning, virtual reality in education …



BUT, most research and 
development on AI in Education 

still focuses on the 
AUTOMATING ASPECTS



Molenaar, I. (2021). Personalisation of learning: Towards hybrid human-AI learning technologies. OECD digital education outlook, 57-77.



AUGMENTED INTELLIGENCE IN 
GAMIFICATION FOR EDUCATION

We aim to pave the ground for a symbiotic
partnership between humans and computers to 
enhance our capabilities to better design 
personalized playful experiences for learning.



Such a symbiotic partnership requires consideration of 
both technological and human perspectives 



Focus more on 
the human 
perspective

1st part

Augmented
intelligence



Let’s get started....



Let’s get started....



Let’s get started....
What is gamification?



Gamification is 
“the use of game design elements 
in non-game contexts”.[1]

[1] Deterding, S. et al.: From game design elements to gamefulness: defining gamification. In: Proc. of the 15th International Academic MindTrek Conf.: pp. 9–15 
(2011).



Gamification in education is 
Using “game-based mechanics, 
aesthetics and game thinking to 
engage people, motivate action, 
promote learning, and solve 
problems”.[2]

[2] Kapp, K. M. (2012) The Gamification of Learning and Instruction: Case-Based Methods and Strategies for Training and Education. New York: Pfieffer: An Imprint 
of John Wiley & Sons.



Paidia (Freedom)

Playful DesignDigital games

Serious games Gamification

Game design 

elements

Game as 

a whole

Ludus (Rule-based)

1. Photo (https://goo.gl/R4fAwA) by Serious-Game.fr/CC 2.0

2. Photo (https://goo.gl/aAHg1t ) © pacmanhattan.com

3. Photo (https://flic.kr/p/51xSd1) by Chris Messina/CC BY-NC-SA 2.0

Ref. (1)

Ref. (2) Ref. (3)

Gamification

Borges, S., Durelli, V. H., Reis, H. M., & Isotani, S. (2014). A systematic mapping on gamification applied to education. 

In Proc. of the 29th annual ACM symposium on applied computing (pp. 216-222).

https://goo.gl/R4fAwA)
https://creativecommons.org/licenses/by/2.0/
https://goo.gl/aAHg1t
https://flic.kr/p/51xSd1
https://creativecommons.org/licenses/by/2.0/


Game design elements
Gamification uses game design elements such as:

● Narrative,
● Aesthetics,
● Avatars,
● feedback,
● Reputation systems,
● Rankings,
● Competition rules,
● Challenges, 
● Points,
● Badges, 
● etc, ...

RankingsLevels

Badges



Game elements in 
Duolingo

Source: https://blog.duolingo.com/shape-language-duolingos-art-style/

What happened
over time?



Game elements in 
Duolingo

Source: https://blog.duolingo.com/shape-language-duolingos-art-style/

Cleaner interface

Emphasis on
game elements

- Aesthetics
- Levels
- Points
- context
- Social components



Game elements in 
Duolingo

Source: https://blog.duolingo.com/shape-language-duolingos-art-style/

Cleaner interface

Emphasis on
game elements

- Aesthetics
- Levels
- Points
- context
- Social components
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Why does research on 
gamification in education matter?



Motivation
crisis

In learning
settings

Particularly in Developing
Countries (e.g., Global South)



Enjoyment of Science (2006-2015)

Source: PISA 2015, Technical Report (OECD, 2015).



Several inadequate behaviors

are associated with the lack of

engagement and motivation for 

learning in Brazil:

• Dropout

• Truancy

• Cheating

• Incomplete homework

• Age-grade distortion

• Etc



Used properly, gamification can reduce the problems of 

lack of engagement/motivation and its negative effects 

on learning

Gamification Engagement and

motivation crisis



Benefícios da 
gamificação 



Gamification 
Benefits



Gamification 
Benefits



Gamification 
Benefits















“Inserting game elements such as Points, Badges, and 
Leaderboards (PBL Approach), without proper design, 

will not ensure the positive desired outcomes” (Toda, Valle, Isotani, 2018)  
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To augment the capabilities of teachers 
to design gamification scenarios for 
education, my group has worked in the 
past 10+ years:

- Gamification Taxonomy
- Gamification Design Framework
- Personalization of Gamification



To do so, we need to
understand how
gamification works and
why



Theoretical landscape: Relationships of theoretical foundations in research on gamification

Krath, J., Schürmann, L., & Von Korflesch, H. 

F. (2021). Revealing the theoretical basis of 

gamification: A systematic review and analysis 

of theory in research on gamification, serious 

games and game-based learning. Computers 

in Human Behavior, 125, 106963.



https://gamedesign2016.wordpress.com/2016/01/27/week-2-flow-channel-endogenous-value-and-interaction-models/

Flow Theory
Nakamura, & Csikszentmihályi (2001)

Nakamura, J.; Csikszentmihályi, M. 

(2001). "Flow Theory and 

Research". Handbook of Positive 

Psychology. Oxford University 

Press. pp. 195–206



https://farm2.static.flickr.com/1228/1385806571_c7a6bf2006.jpg

Flow Theory

https://en.wikipedia.org/wiki/File:Challenge_vs_skill.svg

Oliveira et al. (2021) Does gamification affect flow experience? A systematic literature review. Proceedings of the 5th 

International GamiFIN Conference, p. 110-119.



Understanding the impact of gamification over time on 
Students’ behavior

Rodrigues, L'., Pereira, F. D., .... & Isotani, S. (2022). Gamification suffers from

the novelty effect but benefits from the familiarization effect: Findings from

a longitudinal study. International Journal of Educational Technology in Higher

Education, 19(1), 1-25.



Understanding the impact of gamification over time on 
Students’ behavior

Rodrigues, L'., Pereira, F. D., .... & Isotani, S. (2022). Gamification suffers from the novelty effect but

benefits from the familiarization effect: Findings from a longitudinal study. International Journal of

Educational Technology in Higher Education, 19(1), 1-25.

Goal:  understand the impact of a gamification design, featuring 
fictional and competitive-collaborative elements

Participants: CS1 courses taken by STEM students (N = 756; 62.3% 
males and 37.7% females)

Settings:  14-week period of time in an ecological setting (7 analysis)

Experiment: quasi-experimental design, where Brazilian students 
completed assignments in either a gamified or non-gamified version 
of the same system









Most interesting result:

A statistically significant 
interaction between the 
effects of gamification and 
system usage, IDE usage 
and number of attempts. 



Most interesting result

We found empirical 
evidence supporting that 
gamification likely 
suffers from the novelty 
effect but also benefits 
from the familiarization 
effect, contributing to an 
overall positive impact 
on students. 



Jogo, D. A., Challco, G. C., ... & Isotani, S. (2022). 
Investigating how gamified syllabic literacy impacts
learning, flow and inappropriate behaviors: a single-
subject study design. International Journal of Child-
Computer Interaction, 33, 100458.

Santos, J., Andrade, E., .... & Isotani, S. (2022). Does gender
stereotype threat affects the levels of aggressiveness, learning and
flow in gamified learning environments?: An experimental 
study. Education and Information Technologies, 1-26.

Rodrigues, L., Pereira, F., Pessoa, M., ... & Isotani, S. (2022). 
Are they learning or playing? Moderator conditions of
gamification’s success in programming classrooms. ACM 
Transactions on Computing Education (TOCE).
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How to select game design 
elements to support learning?



Most interesting result

We collected data from 
specialists to identify the 
most relevant game 
elements that can be 
used in educational 
contexts to improve 
participation, motivation 
and engagement. 



Taxonomy of game 
design elements that

are commonly
utilized in learning

environments

Toda, A. M., Klock, A. C., ... Isotani, S. & 

Cristea, A. I. (2019). Analysing gamification

elements in educational environments using

an existing Gamification taxonomy. Smart

Learning Environments, 6(1), 1-14.



2nd part

Augmented
intelligence

Focus more on the 
technological 
perspective
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How to design gamification systems 
and activites to support learning?



Rodrigues, L., Palomino, P. T., Toda, A. M., Klock, A. C., 

Oliveira, W., Avila-Santos, A. P., ... & Isotani, S. (2021). 

Personalization improves gamification: Evidence from a 

mixed-methods study. Proceedings of the ACM on Human-

Computer Interaction, 5(CHI PLAY), 1-25.

Santos, A. C. G., Oliveira, W., Hamari, J., Rodrigues, L., 

Toda, A. M., Palomino, P. T., & Isotani, S. (2021). The 

relationship between user types and gamification

designs. User modeling and user-adapted

interaction, 31(5), 907-940.

Oliveira, W., Hamari J. ... & Isotani, S. (2022). The effects of personalized
gamification on students’ flow experience, motivation, and
enjoyment. Smart Learning Environments, 9(1), 1-26.

Personalization matters ….
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Towards a 
framework to 
support 
personalized 
gamification designs 
in education



Design of a Gamification Framework
4 Pillars: 

(1) The Hero's Journey (Vlogler, 2017)

(2) Bloom's Taxonomy (Anderson et al. 2001)

(3) Gamification Taxonomy (Toda et al., 2019)

(4) ADDIE Model (Morrison, 2010)

VOGLER, Christopher. The Writer's journey. Michael Wiese Productions Studio City, 2007.

ANDERSON, Lorin W. et al. A taxonomy for learning, teaching, and assessing: A revision of Bloom's taxonomy of educational objectives. Longman,, 2001.

Toda, A. M., Klock, A. C., Oliveira, W., Palomino, P. T., Rodrigues, L., Shi, L., ... & Cristea, A. I. (2019). Analysing gamification elements in educational 

environments using an existing Gamification taxonomy. Smart Learning Environments, 6(1), 1-14.

Morrison, Gary R. Designing Effective Instruction, 6th Edition. John Wiley & Sons, 2010.



Student’s Journey 

and Experience 

+

Learning Goals

Toledo, P. (2022) Gamification of Virtual 

Learning Environments: A Narrative

and User Experience Approach. Ph.D. Thesis



Toledo, P. (2022) Gamification of Virtual 

Learning Environments: A Narrative

and User Experience Approach. Ph.D. Thesis

Student’s Journey 

and Experience 

+

Learning Goals

+

Gaminfication

elements



Toledo, P. (2022) Gamification of Virtual 

Learning Environments: A Narrative

and User Experience Approach. Ph.D. Thesis

Student’s Journey 

and Experience 

+

Learning Goals

+

Gaminfication

elements

+

Instructional design



Toledo, P. (2022) Gamification of Virtual 

Learning Environments: A Narrative

and User Experience Approach. Ph.D. Thesis



Step by Step

Act 1: Call to Action

• Purpose and Meaning

• Immersion

• Autonomy and Creativity



Example of use

Personal Dimension



Step by Step

Act 2: Crisis (Conflict)

take the student out of their 

'comfort zone', and challenge them 

to grow.

• Ownership and Rewards

• Scarcity

• Challenge and Competence



Step by Step

Performance Dimension
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How to assign teachers to use our 
tools and augment their capabilities 
to design gamification scenarios?



GARFIELD

Gamification Automatic Recommender for 

Interactive Education and Learning 

Domains



• Data collected from 361 individuals from 19 different

countries

• We investigate how to semi-automatically tailor 

gamification designs to users considering their 

geographic location, learning activity types (according 

to Bloom’s taxonomy and gamification 

preferences/experience)

Rodrigues, L., Toda, A. M., ....& Isotani, S. (2022). Automating gamification personalization to the user

and beyond. IEEE Transactions on Learning Technologies, 15(2), 199-212.



GARFIELDRodrigues, L., Toda, A. M., 

....& Isotani, S. (2022). 

Automating gamification

personalization to the user

and beyond. IEEE 

Transactions on Learning 

Technologies, 15(2), 199-212.



GARFIELDRodrigues, L., Toda, A. M., 

....& Isotani, S. (2022). 

Automating gamification

personalization to the user

and beyond. IEEE 

Transactions on Learning 

Technologies, 15(2), 199-212.



Rodrigues, L., Toda, A. M., 

....& Isotani, S. (2022). 

Automating gamification

personalization to the user

and beyond. IEEE 

Transactions on Learning 

Technologies, 15(2), 199-212.

Game elements



GARFIELDRodrigues, L., Toda, A. M., 

....& Isotani, S. (2022). 

Automating gamification

personalization to the user

and beyond. IEEE 

Transactions on Learning 

Technologies, 15(2), 199-212.



Rodrigues, L., Toda, A. M., 

....& Isotani, S. (2022). 

Automating gamification

personalization to the user

and beyond. IEEE 

Transactions on Learning 

Technologies, 15(2), 199-212.



Rodrigues, L., Toda, A. M., 

....& Isotani, S. (2022). 

Automating gamification

personalization to the user

and beyond. IEEE 

Transactions on Learning 

Technologies, 15(2), 199-212.



GARFIELD

Data-driven



GARFIELD

Data-driven

Multidimensional



GARFIELD

Data-driven

Multidimensional

Transparent



Challenges



Challenges

How to maximize the benefits of gamification, so that students are 

simultaneously engaged in playing but also focused on learning?

How to better design augmented technologies to accurately guides

teachers during to design and apply gamification in education?

How can we use data-driven gamification designs to promote

equity and equality in education?

Palomino, P., Rodrigues, L., Toda, A., & Isotani, S. (2023). Enhancing Students’ Learning Experience Through Gamification: 

Perspectives and Challenges. Communications in Computer and Information Science, vol 1702. Springer, Cham. 

https://doi.org/10.1007/978-3-031-27639-2_6



Finish!!!!
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