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Why do we need this?

• Mathematics in higher education:
• Many people with math anxiety

• Low motivation

• Unnecessary high cognitive load not used for learning

• High drop out and and fail rates



What is math anxiety?

Characterized by:

• intense fear

• Anxiety

• Apprehension when faced with mathematical tasks

Results in: 

• Reduced mathematical performance

• Avoidance behaviour

• Can hinder an individual's ability to engage effectively with mathematical concepts 
and activities

Symptoms:

• Negative self-talk

• Lack of motivation to work on math

• Not studying regularly

• Putting off math homework until the last minute

• Panic when doing math homework or tests

• Difficulty remembering math facts

• Relying on memorization rather than understanding

«A worry or fear that occurs 
when people try to solve math 
problems, take tests, or even 
think about numbers.» (Weir, 

2023)



How do you manage math anxiety?

Spot the signs Promote 
mental health

Watch your 
language

Help people 
grow

Improve study 
skills
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Interactive learning 
environments can help with 

these two!



Interactive learning environments (ILE)

• We use this term here to lump together the concepts of “gamification, 
games and simulations” to make it easier to discuss all three simultaneously 
in the context of learning

• We want to leverage elements from “gamification”, “games” and 
“simulations” to create an interactive learning environment in mathematics 
education and a “game-based learning environment”



So many terms!

• Gamification

• Game-based learning

• Games 

• Gameful design

• Gameful experience

• Simulations

• Serious games

• Playfulness and playful learning

• Gamified learning environment



What can we utilize to create ILEs?



Why gamification and ILEs?



Psychological theories



How gamification can support the 
psychological needs connected to motivation



Pedagogical theories





Two types of gamification



The two types of gamification can and should be combined!



What context do we want to apply this in?



What other theories can help us gamify 
mathematics that result in positive ILEs?



Multimedia instructional theories



More multimedia instructional theories



Gamification/game theories



Theories from other disciplines



Incremental and MVP

• Don’t start with gamifying your 
whole mathematics course!

• To start with, can you gamify just 
one topic or learning objective of 
the course? Could you start 
making just one module?

• In the ‘module’ you are gamifying, 
what is the minimum you can 
gamify for it to be considered «a 
game» (or ILE)?



How can we gamify to create ILEs?



By using ADDIE as a base

• A framework designed to guide instructional design and e-learning 
professionals through the process of creating learning solutions















Player types

• Socialisers are motivated by Relatedness. They want to interact with others and 
create social connections.

• Free Spirits are motivated by Autonomy and self-expression. They want to create 
and explore.

• Achievers are motivated by Mastery. They are looking to learn new things and 
improve themselves. They want challenges to overcome.

• Philanthropists are motivated by Purpose and Meaning. This group are altruistic, 
wanting to give to other people and enrich the lives of others in some way with 
no expectation of reward.

• Players are motivated by Rewards. They will do what is needed of them to collect 
rewards from a system. They are in it for themselves.

• Disruptors are motivated by Change. In general, they want to disrupt your 
system, either directly or through other users to force positive or negative 
change.

https://www.gamified.uk/2012/11/26/relatedness-the-often-ignored-glue-of-gamification/
https://www.gamified.uk/2014/02/24/gamification-games-different-thats-ok/
https://www.gamified.uk/2013/07/01/purpose-a-little-bit-can-go-a-long-way/
https://www.gamified.uk/2012/12/17/rewards-and-reward-schedules-in-gamification/


Player types and their willingness to play



Example 1: 
Digital Twin for Math Education: A Study on the Utilization of Games and Gamification for 
University Mathematics Education

• Mission
• Four games were used in this course. Each game was composed of three modules: playing a game, 

mathematics lectures related to the game, and evaluation of the form of the quiz. As one game had one 
mission, there were a total of six missions over the course. It took two weeks to accomplish one mission. 
Therefore, the course was 15 weeks, including orientation, midterm, and final term for one week each.

• Leaderboards
• In each mission, the best student, who achieved the highest game score or the highest quiz results, was 

selected and displayed on the leaderboards on the bulletin of the online class.

• Progress Charts
• The results of the mission of each student were transferred through the learning management system (LMS) 

system on campus. Thus, each student could check their learning progress using SMS messages.

• Badges
• There were various badges for presenters: high-ranking students in quizzes, leadership in a team, outstanding 

teams in assignments, and students of full attendance. This led learners to collect more badges, which could 
be reflected in their grades. Badges were produced as a sticker using Formtec and distributed in every class 
and recorded and presented in the math education digital twin.



Example 2: 
A Preliminary Examination of a Gamified Course to Address Affective Domain Issues in 
Learning Statistics 

• A story was added using a narrative that led students through Quests
(Modules), 

• Missions (Assignments)

• Power Ups (calculation tools)

• and culminating in Boss Fights (demonstrating learning via exams). 

• Additionally, Multiple Attempts at viewing and practicing the content, and 
Goals and Progress Markers in the form of a map which fills as the student 
progresses

• The choice was made to not use the game element of Winning or using a 
Leaderboard to ensure students focused on playing and learning rather 
than on competing with one another. 



Challenges and barriers to 
gamification in HE



How can we solve this?

• Invest in professional development
• Offer support and resources
• Collaborate with gamification, game or development experts
• Address funding challenges
• Promote awareness and change perceptions
• Tailor gamification to course content
• Provide technical support and platforms
• Encourage collaboration and knowledge sharing
• Conduct research and evaluation
• Embrace a growth mindset



NB!

• Not everyone loves games and gamification

• Inclusivity and universal design is crucial

• It is not easy and quick to gamify

• Gamification is not just a quick fix to better learning, because learning 
is a complex phenomenon that happens in a bigger system



This workshop and its content is curated 
and developed by Tone Eide Hilmen in 

collaboration with Georgios 
Triantafyllidis. She is a student research 
assistance in the Pythagoras project at 

AAU, and masters student in Service 
Systems Design. (LinkedIn link)

Professor at the Institute of Architecture 
and Mediology at AAU and research 
associate in the Pythagoras project. 

(University Profile Link)

https://www.linkedin.com/in/tone-eide-hilmen-203426201/
https://vbn.aau.dk/da/persons/127463
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