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Introduction / Motivation

Serious games in education

Benefits:

— playful learning

— learning effectiveness
— learning motivation

Problems:

— focus on serious part
— fun factor neglected
— hard competition

Focus on entertainment kﬁ
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Goals of this Thesis

Kingdom of Math

 Serious Math Game

 Math content
— immersive
— different ways
— optional but rewarding

* Increase
— motivation to engage with math
— long term learning success
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Research Question(s)

What proven design principles can be applied to make the game
more interesting and motivate players to engage with serious
content?

In what ways could math be integrated into the game to make it
engaging and offer different options for different types of players?

How is the game experience and the inclusion of mathematical
content perceived by players?

To what extent is this serious game, which incorporates mathematical
content on a voluntary basis, able to motivate players to engage with
mathematical topics?
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Theoretical Background

« Design principles
— Hero & narrative
— Immersion & flow
— Intrinsic & extrinsic motivation

« Math Content
— Secondary education
— 6th to 8th grade
— Official curriculum of South Tyrol
— Corresponds to “LehrplanPlus”
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Related Work

No specific game found

Most for primary education

Math Games
— Prodigy Math
— Mathstation

Action RPG

— Diablo Immortal
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Game Concept: Kingdom of Math

« Overview
— Action RPG
— Unity 5
— 3rd person single-player
- PC
— Students aged 10-14
— Medieval fantasy world

» Design Pillars
— math included immersively
— math voluntarily playable
— game/combat fun
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Game Concept: Math Content
* Chests
 |tem Upgrades
* Shops

* Quests
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Game Concept: Math Content

Chests

— Solve Riddles

— 3 difficulties

— Corresponding loot

— Intrinsic & extrinsic motivation

Item Upgrades

Shops

Quests
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Game Concept: Math Content

* Chests
° Item Upg rades Super Schwert
— Increase stats i T =
— Create Equations p TP Waffe
. . N Schaden 10
— Mental arithmetic | Reichweite 2
.. - ‘ *Schaden 0/35
— Optimize stats
Ein sehr schafes Schwert. Wird meist zum Toten von
Gegnern verwendet
Bonus: Schaden +35
* Shops
BonusSchaden
* Quests
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Game Concept: Math Content

Chests

ltem Upgrades

Shops

— Different types
— Buy & sell items :
— Prices shop dependent

— Feeling for economy

Quests
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Game Concept: Math Content

Chests

ltem Upgrades

Shops

Quests

— Side quests
— Content corresponds to topic of level
— Promote immersion

— Recognize & understand problems
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Evaluation

« User study
— Player experience
— Included math content

« Participants
— 6: 3 male, 3 female
— Grades 6 -8
— Ages 10-14

* Questionnaire
— Demographic questions
— Game Experience Questionnaire (GEQ)
— 15 content questions
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Evaluation: Procedure

Introduction

15 min 5 min

Demographic
Questions

Playing Game

60-90 min

Content Related
Questions

-

10min 10 min 15 min

GEQ Discussion
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Results/Discussion

Score

GEQ Evaluation

4,0
3,0
2,0
1,0
0,0
Competence Sensory and Flow Tension and Challenge Negative Positive
Imaginative Annoyance Affect Affect
Immersion
Component
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Results/Discussion

Score

Enjoyment of Math Elements

50
40
3,0
20

1,0

0,0

Overall Quests Chests Item Upgrades Shops

Math Element
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Score

Results/Discussion

Motivation & Performance Enjoyment of Game World and Style

5,0 5,0

4,0 4,0

3,0 3,0
L
(@]
O
(%)
2,0 2,0
1,0 1,0
0,0 0,0
Increases Motivation Increases Performance World Graphics
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Results/Discussion
 Different playstyles
* Free-time

Small number of participants -> tendency

Long-term study needed
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Results/Discussion

« Liked:
— fighting against enemies
— graphics

» Disliked:
— camera and movement
— long way to run after respawn

 Wishes:

— more math content and levels
— multiplayer mode
— skins ¢
— possibility to play with controller
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Suggested Future Work

‘ Other
Crafting Difficulty Devices

SR Adaptation

. Controls
Checkpoints

Customization Instructor

Content
Input

Limited
Attempts

Multiplayer

Achievements Long Term Data
User Study Collection
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Conclusion

Design principles

— Hero & story

— Immersion & flow

— Intrinsic & extrinsic motivation

Mathematical content integration
— Chests, Item Upgrades, Shops, Quests

Positive game experience

Motivated to engage with math
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Questions?

|
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Gameplay Trailer

https://www.youtube.com/watch?v=zHglLsDbrP3M&ab channel=LukasPichler

|



https://www.youtube.com/watch?v=zHgLsDbrP3M&ab_channel=LukasPichler
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Available on Itch.io

https://lauramarsoner.itch.io/kingdomofmath

|



https://lauramarsoner.itch.io/kingdomofmath
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Bonus: Tutorial

=

..
- e 3

o ’/ Combat

Movement
& Camera
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Bonus: Tutorial

Advanced Stats &

' ltem
Combat
) Upgrades

Abilities &
Actionbar
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What participants would do with the game

5,0
4,0
3,0
2,0

1,0

0,0
Play Again Recommend Solve Riddles Together
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Application Fields

5,0
4,0

3,0

Score

20

1,0

0,0

Freetime Study Support School
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# Scene Dialogue Editor B Console

Also in meinem Kochbuch

steht, dass ich flir 10

Kuchen 18 Apfel benétige.

Wie viele brauche ich dann

flir 5 Kuchen? Kannst du

mir kurz helfen das
Wieviele Zutaten soll ich auszurechnen, meine alten
besorgen? Hirnzellen sind etwas
eingerostet.

X link

Willkommen zurtck! Wie
kann ich dir helfen?

X link X link

Wieviele Eier soll ich
nochmal besorgen und wo
finde ich sie?

X link

Fir 12 Kuchen brauche ich
normalerweise 36 Eier. Wie
viele brauche ich dann fiir 5
Kuchen?

X link

15 Eier bitte. Die Soldaten
haben sie in ihrem Lager am
- FuBe des Berges versteckt.
Wieviele Apfel soll ich Geh an den Handlern vorbei
nochmal besorgen und wo die StraBe entlang. Auf der
finde ich sie? linken Seite kannst du ein

X link befestigtes Lager mit
rot/schwarzen Fahnen
sehen. Dort halten sie die
Eier unter Verschluss.

X link
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Bonus: Gameplay & Progression

 Core gameplay
— Explore, open chests, complete quests, upgrade items
— Get stronger
— Fight enemies
— Fun part: fast-paced combat
— Serious part: slow-paced exploration, optimization, ...
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Bonus: Gameplay & Progression

« Core gameplay
— Explore, open chests, complete quests, upgrade items
— Get stronger
— Fight enemies
— Fun part: fast-paced combat
— Serious part: slow-paced exploration, optimization, ...

 Progression
— XP from enemies, quests -> level up
— Increase stats, traits -> get stronger
— Collect better items & upgrade Items
— Difficulty increases
— Story
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Bonus: Design Decisions

e Game Design
— Familiar game mechanics
— Hero and narrative through quests/dialogues
— Support different playstyles

— Tutorial
— Fantasy theme, artstyle, clear goals, challenges, performance
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Bonus: Design Decisions

« Game design
— Familiar game mechanics (Action RPG)
— Hero and narrative through quests/dialogues
— Support different playstyles
— Tutorial
— Fantasy theme, artstyle, clear goals, challenges, performance

e Serious Content
— Focus on fun
— Math voluntary
— No Math in combat
— Switch between slow-paced and fast-paced content
— Feedback
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