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Let’s get started....



Let’s get started....



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).
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Game design elements
Gamification uses game design elements such as:

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

RankingsLevels

Badges
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Why does research on 
gamification in education 

matter?



Motivation crisis
In traditional 

learning settings



Source: PISA 2022
*Instrumental Motivation= learning for a purpose

Motivation like enjoying 

learning new things in school, 

consistently predicts the 

uptake of learning strategies.

However, less than half of 

students in OECD countries 

reported (intrinsic and 

instrumental*) motivation to 

learn
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Some may feel ambivalent 
about fostering intrinsic 

motivation through the use of 
extrinsic motivators



BUT ....





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 componentes
- Streak!!!

https://www.intercom.com/blog/podcasts/gina-gotthilf-growth-duolingo/


When used properly, gamification can reduce the 
problems of lack of engagement/motivation and 
have positive effects on learning

Gamificati
on

Engagement 
and motivation 
crisis



Gamification 
Benefits



Gamification 
Benefits



To proper design game-
like experiences, we 
need to understand how 
gamification works and 
why
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To do that we need … 



Acknolwledge the Dark Side 

29/11/2024 24









“Inserting game elements such as Points, 
Badges, and Leaderboards, without proper 

personalized design, will not ensure the positive
desired outcomes” (Toda, Valle, Isotani, 2018)  



29

Then, we need to consider a 
framework of thought to 

design personalized 
gamification experiences



Source: From Mayer, 2005, Cognitive Theory of Multimedia 

Learning.https://www.buffalo.edu/catt/develop/theory/multimedia-learning.html

Cognitive Theory of Multimedia 



Source: 

Moreno, R. (2006). Does the modality principle hold for different media? A test of the method‐affects‐learning hypothesis. Journal of Computer 

Assisted Learning, 22(3), 149-158.

Natucci, G. C., & Borges, M. A. (2020) Balancing Game Elements, Learning, and Emotions in Game Design. Communications in Computer and 

Information Science, vol 1702. Springer, Cham. https://doi.org/10.1007/978-3-031-27639-2_5

Cognitive-Affective Theory of Learning with Media

https://doi.org/10.1007/978-3-031-27639-2_5


Source: 

Mullins, J. K., & Sabherwal, R. (2020). Gamification: A cognitive-emotional view. Journal of Business Research, 106, 304-314.

Natucci, G. C., & Borges, M. A. (2020) Balancing Game Elements, Learning, and Emotions in Game Design. Communications in Computer and 

Information Science, vol 1702. Springer, Cham. https://doi.org/10.1007/978-3-031-27639-2_5

Cognitive Affective Theory of Learning with Media

Modulation using 

gamification

https://doi.org/10.1007/978-3-031-27639-2_5


Source: 

Mullins, J. K., & Sabherwal, R. (2020). Gamification: A cognitive-emotional view. Journal of Business Research, 106, 304-314.

Natucci, G. C., & Borges, M. A. (2020) Balancing Game Elements, Learning, and Emotions in Game Design. Communications in Computer and 

Information Science, vol 1702. Springer, Cham. https://doi.org/10.1007/978-3-031-27639-2_5

Cognitive Affective Theory of Learning with Media

Modulation using 

gamification

https://doi.org/10.1007/978-3-031-27639-2_5


Source: 

Mullins, J. K., & Sabherwal, R. (2020). Gamification: A cognitive-emotional view. Journal of Business Research, 106, 304-314.

Natucci, G. C., & Borges, M. A. (2020) Balancing Game Elements, Learning, and Emotions in Game Design. Communications in Computer and 

Information Science, vol 1702. Springer, Cham. https://doi.org/10.1007/978-3-031-27639-2_5

Cognitive Affective Theory of Learning with Media

Modulation using 

gamification

https://doi.org/10.1007/978-3-031-27639-2_5


Source: 

Mullins, J. K., & Sabherwal, R. (2020). Gamification: A cognitive-emotional view. Journal of Business Research, 106, 304-314.

Natucci, G. C., & Borges, M. A. (2020) Balancing Game Elements, Learning, and Emotions in Game Design. Communications in Computer and 

Information Science, vol 1702. Springer, Cham. https://doi.org/10.1007/978-3-031-27639-2_5

Cognitive Affective Theory of Learning with Media

Modulation using 

gamification

Modulation using 

gamification

Modulation using 

gamification

Active processing 

with gamification

https://doi.org/10.1007/978-3-031-27639-2_5


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

Modulating Gamification with Flow Theory 

Nakamura, J.; Csikszentmihályi, M. 

(2001). "Flow Theory and 

Research". Handbook of Positive 

Psychology. Oxford University 

Press. pp. 195–206



Proposing a framework to 
design personalized 

gamification experiences
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How to design personalized 
gamification activites?



Gamification 
elements

Instructional 
Process

Learning 
Goals

User 
Experience 
+ Narrative 



Gamification 
elements

Instructional 
Process

Learning 
Goals

User 
Experience 
+ Narrative 

The Hero's Journey (Vlogler, 2017)



Gamification 
elements

Instructional 
Process

Learning 
Goals

User 
Experience 
+ Narrative 

Bloom's Taxonomy (Anderson et al. 2001)



Gamification 
elements

Instructional 
Process

Learning 
Goals

User 
Experience 
+ Narrative 



Gamification 
elements

Instructional 
Process

Learning 
Goals

User 
Experience 
+ Narrative 

?
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1. 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. 

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.



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.



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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Testing the 
framework 



Understanding the impact of personalized 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.



Online Judge - Experimental Task

57Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)
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Gamification: Immersive, Social, Challenge

Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)
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Study Overview

● 2x2 quasi-experimental study
○ Gamification: yes or no
○ Usage time: seven weeks

● Dataset
○ CS1, STEM students from UFAM 
○ Data from 756 students (2016 to 2018)
○ Measures: Attempts, IDE usage, system access

● (Robust) Data Analysis
○ Two-way ANOVAs
○ Effect size comparisons per time point

Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)



Personalized Gamification’s effect over time

Bootstrap-based, 90% CIs for non-gamified vs gamified
Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)



Bootstrap-based, 90% CIs for non gamified vs gamified
Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)

Personalized Gamification’s effect over time



Gamification really works, until …

Bootstrap-based, 90% CIs for non gamified vs gamified
Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)



… the novelty effect wears off

Bootstrap-based, 90% CIs for non gamified vs gamified
Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)



… the novelty effect wears off, but …

Bootstrap-based, 90% CIs for non gamified vs gamified
Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)



… familiarization brings light

Bootstrap-based, 90% CIs for non gamified vs gamified
Gamification suffers from the novelty effect but benefits from the familiarization effect (IJETHE)



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. 



My co-authors didn’t like it, but I 
friendly call this phenomena:

THE SMILEY 
EFFECT



My co-authors didn’t like it, but I 
friendly call this phenomena:

THE SMILEY 
EFFECT
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How to assist teachers to use 
our framework and augment 
their capabilities to design 
gamification scenarios 
considering other contextual 
variables?



• Data collected from 361 individuals from 19 different 

countries

• We investigate how to semi-automatically tailor 

gamification designs to users considering:

• geographic location, learning activity types, gender, 

game preferences, previous game experiences, etc.

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



GARFIELD

Gamification Automatic Recommender for 

Interactive Education and Learning 

Domains



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., Pereira, F., 

Palomino, P. T., Klock, A. C., 

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

GARFIELD: a recommender 

system to personalize gamified 

learning. In International Conference 

on Artificial Intelligence in Education 

(pp. 666-672). 



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., Pereira, F., 

Palomino, P. T., Klock, A. C., 

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

GARFIELD: a recommender 

system to personalize gamified 

learning. In International Conference 

on Artificial Intelligence in Education 

(pp. 666-672). 



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., Pereira, F., 

Palomino, P. T., Klock, A. C., 

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

GARFIELD: a recommender 

system to personalize gamified 

learning. In International Conference 

on Artificial Intelligence in Education 

(pp. 666-672). 



GARFIELD

Data-driven



GARFIELD

Data-driven

Multidimensional



GARFIELD

Data-driven

Multidimensional

Transparent
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Personalized Gamification 

works, 

but how it works, 

for whom, 

and for how long

remain open questions to be 
explored.



Challenges



Challenges

How to maximize the benefits of personalized gamification, so that 

students are both engaged in playing but also focused on learning?

How to better design AI technologies to accurately guides

teachers during to design of gamified educational experiences?

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

How to reduce the dependence of questionnaires to identify users’ 

preferences and player types? 



Finish!!!!

SEIJI ISOTANI  
Professor – The University of São Paulo
Visiting Scholar - Harvard Graduate 
School of Education

sisotani@icmc.usp.br
seiji_isotani@gse.harvard.edu
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