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Abstract

This project explores the impact of game mechanics on the overall player experience 
with the final product, aiming to define how differently the players perceive the same 
game through using different tools to interact with it. To research this impact, a 
short game named Shape Fight was created using Godot 4.6.2, which gathered the 
user data while testing the project. The purpose of collecting this data is later to 
compare two different input systems within this game and how they affect the final 
product.

All the research, definitions, implementation and testing are discussed in this paper. 
The final result is a functional turn-based game which was tested by a group of 
users, providing visualised data at the end.
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1. Introduction

This project aims to study how game mechanics affect the user’s perception of a 
game by creating a game prototype and testing it.

The specific idea behind this project is to create a game prototype named Shape 
Fight with varying implementations of game mechanics, different ways of user 
interaction with the project, while keeping the same game design. This means 
creating essentially one game but providing different interfaces for the players to 
interact with, focusing on studying the differences of how these changes are 
perceived by the users.

The tools used for this project are all free and open-source, meaning that the 
program code is openly accessible to the users. This allows to modify the programs 
to the user’s needs, creating plugins or modifying the entire program. The reason to 
choose these programs is the potential to develop the project further, producing 
tools and addons to make the later improvements easier.

Godot was used as the game engine, creating an integrated environment to write 
code and edit the in-game world. The engine also provides clean and easily 
accessible documentation, which has made the development process much easier.

Along with Godot, Blender was used as the 3D modelling software for creating the 
game assets. The game itself kept a simplistic design, focusing on its functionality 
instead. Regardless, the simple assets have made the project more approachable, 
providing the players with more action feedback using character animations.

Following the development process, the project was tested with various groups of 
participants using the two versions of the user input, providing the data on each of 
them.

The following sections go in-depth about the research, development process, testing 
and the final project result. The document describes each step, the encountered 
difficulties, changes from the initial concept and explanations of the concepts 
followed in these chapters.

The final product is a short, turn-based fighting game with settings which change the 
input and camera movement types.
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2. Research

1.1. Background
The development of computer games is still a relatively new art form and science, 
which makes the related definitions vastly different from each other. Generally, game 
design is defined as a combination of pattern recognition and testing, with every 
game development studio providing their own ideas and philosophies behind this 
terminology. There is not a single defined way to design a game, which creates 
infinite variations of work flows in how the game is created, designed and tested.

1.2. Research Questions
At the end of this project, the following questions will be answered:

● How much do the game mechanics affect the way users interact with the 
game design? 

● Will different inputs change the user experience? 
● How can the testing and prototyping of games be improved further?

1.3. Objectives
Following the questions, the objectives of this research are to create an environment 
suitable for testing with different game mechanics and input methods. The testing 
results must be analysed and compared, finding the differences in user feedback 
and finding the ways to improve both testing and prototyping based on the 
experience with the development and testing process during this research.

1.4. Report Structure
This report will be structured into chapters, following each step of the project 
development. Each chapter contains sub-headers, which further explain each topic, 
providing examples and research. The following chapter will provide the project-
related definitions and the theory behind game design and development.
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3. The Definitions behind Games

3.1. Introduction
The history of video game development goes as far as the beginning of the 20th 
century, with many sources arguing which computer game was considered to be the 
first. According to the Guinness World Records website (First Videogame, n.d.) 
Spacewar! is often regarded as the first influential computer game, the first 
implementation of a computer game is also considered to be the Christopher 
Strachey’s Draughts game which used the tube displays and was made in 1952.

This marks the beginning of game design, when the computer was first used as an 
opponent for the player.

3.2. Game Design
Game design and the following studies are often outlined by the developers 
themselves, creating varying definitions.
According to the definition by Koster (2014, pp. 20–25), games are made of patterns 
which follow specific rules. The human mind is built to recognise these patterns, 
which provide the brain with intellectual stimulation. When following the patterns 
and solving the provided problems humans experience fun.

Following this definition of game design, the job of a game designer is to create a 
recognisable pattern and provide the player with a challenge. However, according to 
Schell (2019, pp. 24-36) defining game design is the job of the game designer, since 
the definition itself relies on each individual developer.

For the purposes of this research, Kosher’s definition will be used when referring to 
game design in the following chapters. Game design is the art of creating problems 
for the player to solve, providing a challenge with a specific set of rules.

3.3. Game Mechanics
Similarly to the definitions of game design, game mechanics are defined differently 
by individual developers. While some developers use game mechanics and game 
design terminologies interchangeably, Brazie (2022) defines game mechanics as the 
ways the player interacts with the game.

If game design defines the environment, challenges and rules, game mechanics 
provide the player with tools to solve these challenges: movement of the player 
character, weapons to attack the enemies, buttons to decide the next action in a 
story.

With this definition game mechanics become closely intertwined with the user 
interface, becoming the tools to form user experience.
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3.4. Conclusion
Both game design and game mechanics are foundational concepts behind this 
research. Understanding how they interact and work together is important when 
designing and developing a game, creating an environment which provides the 
player with two different ways to interact with the game. Seeing how these 
mechanics affect the player’s response to the game design is the goal of this 
project.
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4. Requirements

4.1. Introduction
This chapter analyses the existing studies of game mechanics and user interface. 
These existing examples will provide the idea and requirements for creating the 
game which allows for successful testing.
Feasibility study explains what goes into developing a game with the provided time 
limit and tools.

4.2. Requirements Gathering
As games quickly gained popularity as a medium, many studies provided their own 
definitions and researched the games which create a better environment and ways 
to interact with it than others.

4.2.1. Existing game mechanics studies
Many studies define game mechanics, with Sicart (2011) analysing the game 
mechanics and input of various games. This study focuses on understanding 
mechanics, the different skills developed with varying controller layouts such as the 
ones often found in fighting games. In many of those cases, the players are counted 
as skillful if they mastered the specific input layouts.

This theory is tested in this project as well, providing the players with different 
control layouts and comparing the skills developed using quantitative data. The 
developed prototype will track the time it takes for the players to beat each level, 
defeat the enemy and finish the game based on each of the layouts, testing the 
game mechanics in action.

4.2.2. Examples of game mechanics and interface
The game mechanics and the user interface are closely related. Taking examples 
provided by Delfino (2025), it becomes easier to see how different games provide 
these interfaces through inventory management and menus. While many modern 
games tend to minimise the amount of space the menus take up on the screen, 
some games utilise more crowded interfaces.

This shows that game mechanics and user interfaces are heavily reliant on the game 
design: depending on how the player is meant to manage the resources provided by 
the game, the interfaces can either be minimal or very crowded.
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4.3. Feasibility Study

4.3.1. Game Concept
Following the examples of the user interfaces, choosing which game type to develop 
becomes easier. Due to the time constraints the game has to be simple enough to 
implement during the provided development time while containing enough content 
variety to allow for the different implementations of Shape Fight’s game mechanics 
and user interface.

After analysing the genres, the decision was made to create a turn-based role-
playing game (RPG), inspired by Japanese role-playing games which provide the 
player with playable characters, all having a list of abilities they can use during their 
provided turn. These games provide a good balance of simplicity in the game design, 
while allowing for many ways to interact with the game and test the different input 
types.

4.3.2. Game design and mechanics
A turn-based game is required to have the following functionality:

● Allowing the player to control multiple characters on each of their turns;
● Allowing to select the character actions and the units to use these actions on;
● Handling the states of each character, including their health and  energy;
● Handling the character deaths;
● Managing the winning or losing conditions, providing the player with the 

ability to try again;
● Smoothly managing the turn-based combat;
● Providing feedback to the player's actions.

4.3.3. Tools  and Implementation
The engine of choice for the creation of this project is Godot. It is a free engine 
which utilises its own programming language called GDScript, based on the Python 
programming language. This engine provides clear documentation, allowing you to 
pick up on the programming concepts and functions easily. It was chosen instead of 
the Unity Engine, which was used to develop other game development projects 
before, due to its open-source nature, allowing for more flexibility when this project is 
developed further in the future. For this project, version 4.6.2-stable was used.

There is a single major difference to consider when comparing Godot to the Unity 
Engine: instead of using an object-based system, Godot uses nodes. The nodes act 
like easily configurable parts of the scene with many different types and presets. 
Each node acts like a scene: every element on the screen of a Godot game behaves 
like a separate scene, which allows to drag-and-drop any saved element into the 
world environment and it will function predictably. 

To create assets for the game, Blender was used as the free, open-source 
environment for creating three-dimensional models. Thanks to the previous 
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experience of using this software it proved to be both simple and fast when 
developing the animated character models.

Joplin was used to organise the development and create easily accessible to-do 
lists. It is a note taking application providing the necessary formatting tools to create 
task lists and organise the notes in the order they must go in.

Sounds were created using a software named 1BITDRAGON. It is a lightweight 
digital audio wordstation which mainly uses retro instruments in a simple, easy to 
use environment. Most of the sounds in the project are short sequences of notes, 
signifying different states of the characters and providing extra input feedback.

Buttons for the user interface were created using Procreate, an art program which 
allows exporting most file formats, including short animated sequences.

With these tools being openly accessible to large communities it becomes easy to 
look for solutions to programming errors or issues with the assets.

4.4. Backlog of Features

Feature Description Priority

Round management 
system

The system which handles each round of 
the game, determining the functions 
which get called depending on the 

character and turn.

High

Character handling 
system

Handles all the characters on the screen, 
allowing them to use their unique 

actions. The system also sorts the 
characters based on their speed, making 

the characters with the highest speed 
play first.

High

Enemy AI Decides the actions of the enemy unit, 
attacking using the best possible actions 
or healing other damaged enemies when 

possible.

High

Character attacks Accessing the character’s attack 
statistic, applying damage to the 

selected unit.

High

Character skills Accessing the array of character’s skills, 
defining whether they are meant to deal 
damage or heal units. Depending on the 

skill types the selection of units is 
different: damage skills must select 

High
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enemy units, while healing skills must 
select the allied units. Apply the 
appropriate damage or healing.

Character defense Allowing the characters to defend 
themselves instead of attacking, 
lowering the incoming damage.

High

Death system Creating the death state of units, not 
allowing them to play during their turn if 

their health reaches zero.

High

Mouse input system Allowing the player to interact with the 
game and select the actions using a 

menu-based button system.

High

Keyboard input system Allowing the player to interact with the 
game and select the actions using the 

keyboard bindings instead of the mouse, 
selecting the enemies or abilities.

High

Mouse enemy selection 
system

Allowing the player to click on any units 
on the scene, bringing up the action 

menu based on the selected unit. The 
idea is to create a minimalistic user 

interface.

Medium

Character assets Creating three-dimensional animated 
assets for each of the characters.

Medium

Unit selection circle Providing feedback to the player based 
on which unit is being selected by 
showing a circle above the units.

Medium

Character animations Applying character animations when 
appropriate.

Low

Health bars above the 
enemy units

Displaying the unit health above their 
model.

Low

Pre-determined spawning 
locations for units

Pre-determining spawning locations for 
the units, handling their placement using 

the game script.

Low

4.5. Conclusion
Following the research into the existing studies and projects, the final project idea is 
to create a turn-based game which provides the users with different types of input, 
testing the responses to each of them.
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The tools selected to create this project make it feasible to develop within the 
provided timeline, allowing access to documentation and community forums in the 
case of issues with any part of the implementation.

This chapter has outlined the key functionalities, providing a list of achievable goals 
for the project.
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5. Design

5.1. Introduction
This chapter defines the core elements of Shape Fight building upon the specified 
requirements. The final design must allow for a reasonable amount of development 
while maintaining enough functionality for the future testing.

This chapter is divided into two major sections:

● Game design: the game design defines how the project works and behaves, 
involving the systems which can act outside of the player’s control. The 
proper game design allows for a smooth system which makes the game run 
without any issues.

● User Interface Design: the UI design defines the ways the player interacts with 
the game and receives clear feedback after an action. This includes the input 
systems and a major part of the visual presentation of the game, not only 
defining the look but also the feel of the project.

Each of the sections includes sub-sections, which further define each aspect of the 
final design.

5.2. Game Design

5.2.1. Genre and Gameplay
As specified in the previous chapter, the selected game genre is a turn-based role-
playing game. According to Katarzyna Witkowska (2025), the genre is defined by the 
player taking an action sequentially within a limited-time turn, or, alternatively, after 
exhausting their action  points. The main aspect of this genre is the decision making 
which comes with the limited action resources, forcing the player to plan their 
actions ahead of time to defeat their enemies.

This leaves the gameplay quite straightforward: the player is presented with a list of 
actions their character can take, along with the statistics the character possesses: 
health, energy, attack etc.

5.2.2. Scene Management
Due to the turn-based nature of the game, all the systems must be managed 
sequentially, making them work only after the player or the enemy have taken their 
action.
The best way to implement this system is to handle the logic through callable 
functions:

● Handling a new round — selecting the following function based on two 
parameters: is the next character an ally or an enemy? Is the next character 
alive or dead?
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● Handling the player action — allowing the player to select their action based 
on their current played character.

● Handling the enemy action — allowing the enemy to act using a simple AI 
system, selecting whether to heal their ally or choosing a player’s unit to 
attack at random.

● Handling the winning or losing condition — if all enemies are dead, the player 
wins the game. If all the player’s characters are dead, the player loses.

The following Figure 1 shows a graph which explains the functions handling the 
game conditions.

Figure 1: Function graph

5.2.3. Game Logic and Characters
Each of the characters must be able to act, which requires two things:

● A list of actions: the character must be able to attack, use a specific skill, 
defend or skip their turn. The attacks use the base character attack statistic 
to deal damage. The skills are a list of abilities which the character can use to 
deal extra damage or heal their allies, which allows for more complex 
gameplay. The defend ability will allow the character to block extra damage 
until the start of their next turn. The skip ability allows you to skip the 
character’s turn.

● A list of statistics: depending on the action, an attack statistic will boost the 
character’s attack, the defense will make them block more damage, speed will 
let them play earlier, health will let them take more hits and energy will allow 
them to use more expensive skills.

The complex list of abilities allows for a flexible gameplay and the variety of 
characters. However, not only does the system need to make the characters 
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function, but they have to be easy to set up to function properly: this will allow for 
easier further development, creating new enemy types quickly.

The following list contains all the characters in the game:

● Cube: the first playable character. Has a single skill which deals extra damage 
to the enemies.

Figure 2: The Cube Character
● Pyramid: the second playable character. Has one attack skill which deals 

extra damage and one healing skill to aid the allies.

Figure 3: The Pyramid Character

● Planet Cluster: the first encountered enemy. Has a single skill  dealing extra 
damage to the player characters.

Figure 4: Planet Cluster 
Character

12



● The Spider: the second encountered enemy. Has a single skill which heals the 
enemies.

Figure 5: The Spider Enemy
● OrboRage: the last encountered enemy. Has a very strong but expensive 

attack skill.

Figure 6: The OrboRage 
Enemy

5.2.4. Character management
There are many characters in the game, and managing them is a challenge unless 
there is a good system in place.
Instead of hardcoding the game to have a limited amount of units on the level, the 
code was written with the idea of placing as many units as required.
First, a parent node was created in Godot to store all the characters inside, as shown 
in Figure 7. This allows the script to later select all the child nodes of this parent, 
making them a part of the characters array.
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Figure 7: Characters Node

After structuring all the objects inside this node, the entire system was built around 
the idea of not knowing how many characters could be in the characters array. This 
streamlined the character management process into clear steps:

● Sorting the characters array by speed, allowing the fastest character to go 
first;

● Reading the first character in the array and checking their type: if the type is 
an “ally”, the player can control this character. If the type is “enemy”, the AI 
controls the character for the turn.

● Reading the statistics of each character: every character has a script attached 
which contains their statistics. The main game management script reads 
them and displays the character’s abilities.

With this system, the characters are easy to set up and work with. This allows you to 
put as many characters on the scene as required without worrying about changing 
any code values inside the main script.

5.2.5. Camera Systems
Due to the static nature of the game the camera must move from character to 
character, providing the player with the cinematic view of the scene while 
maintaining a good view allowing the player to understand what is happening during 
the turns.

This leads to a limitation in Godot’s base functionality: the camera would take a 
while to program manually to move smoothly between the units. Instead, a plugin 
called PhantomCamera can be used. It allows for a smooth transition between 
different units, providing the settings for the movement speed.

The camera must be re-programmed each turn, forcing it to follow the next unit. This 
can be done at the same time as the script functions handle the round, assigning the 
camera to the correct entity.

5.2.6. Enemy AI
The enemy AI is a complex function which must determine how the enemy acts 
during their turn.
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The key to creating a good enemy AI is ensuring that they keep selecting the best 
course of action for their team while not making the enemy too smart or difficult for 
the player to be unable to beat.

There are two kinds of enemies in the game: attackers and healers. The attacking 
enemies only have the attack skills, while the healers possess the ability to heal their 
team.

The AI considers the following logic when selecting the enemy action:

● Does the character have a healing skill? If so, does the team need healing? If 
so, heal the team.

● Does the character have enough energy to use a strong attack skill? If so, 
choose whether to use it or not with a 50/50 chance.

● Which character to attack? Select all the alive units marked as ”player 
characters” and randomly select one to attack.

Following this logic, the enemy AI is capable of using all of its available abilities. The 
AI is random to give the player a higher chance of success, since it is not targeting 
specific player characters based on low health.

5.3. User Interface Design

5.3.1. Visual Presentation
All the user interface elements were created manually. The game has bright, pink 
menus which create a good contrast to the rest of the game, making the buttons 
easily readable.

The game mainly consists of menus, with the exception of the unit selection screen 
used with the keyboard input system. Figure 8 and Figure 9 showcase the examples 
of the user interface.

Figure 8: Button Layout Figure 9: Health Bars

5.3.2. Storyboard
The following Figure 10 includes the storyboard for the game.
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Figure 10: Storyboard

5.3.3. Mouse input system
The mouse input system is straightforward to implement. It consists of buttons 
provided by the Godot engine, which send the signal to the scripts once pressed or 
hovered over.
The button system becomes tricky when certain enemies must be selected: the code 
function has to create an array of all the enemies which can be selected to be 
attacked, generating buttons for each of the enemies in the fight. The buttons must 
also be linked to the enemies, running the appropriate function to attack the next 
enemy.
Additionally, the player must understand which unit is being targeted on the scene. 
To aid with that, an additional selection circle appears above the selected units when 
hovering over the buttons attached to them, as shown in Figure 11.
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Figure 11: Enemy selection circle

5.3.4. Keyboard input system
The keyboard input system requires more effort than the mouse system: instead of 
handling all the input with mouse clicks, the user must be able to access the entire 
interface with the keyboard.
Godot includes some tools required to achieve this: the buttons on the scene can be 
focused, allowing the keyboard to select the correct button using the built-in input 
system.

The main complexity comes from the enemy selection screen. To achieve the same 
effect of using the keyboard to select the enemies, the code must be able to find all 
the selectable enemies and put them into a global array, accessible outside the 
functions. Additionally, a global function must store the selected enemy index, along 
with the boolean variable which stores the information about whether the enemy 
selection screen is active. If the screen is active, the input system registers the 
appropriate controls, allowing the user to select the enemy. Once the enemy is 
selected, an appropriate function is called to complete the action, and the enemy 
selection screen closes.

5.4. Conclusion
In conclusion, the game’s turn-based aspect is carefully designed to work properly by 
calling the appropriate functions each turn. The inputs of the game require as much 
care and effort as the project itself, ensuring a smooth player experience when the 
game is developed and played.

The main challenge is the implementation of this system: this logic may look simple 
on the surface, but many careful calculations are required to ensure that the correct 
units deal or receive damage, that the system doesn’t freeze or stop working entirely 
in the middle of the game.
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6. Implementation

6.1. Introduction
The implementation of the project is the longest step of development, which means 
it requires the most care in both ensuring the proper functionality and managing the 
upcoming tasks. Due to the scale of the game it can become difficult to set the next 
goal without a proper plan.

The project management happens by using the Scrum methodology, which allows 
for the management of tasks to meet the final requirements of the project. In this 
chapter each of the sprints are described in detail, explaining each step of the 
project implementation.

6.2. Scrum Methodology
According to Scrum.org (2024), the Scrum methodology is a framework which 
allows to get the work done by separating every part of the project into smaller 
sprints. These sprints are the goals set in the beginning of each new sprint, which 
must be achieved by the end of the defined date. At the end of each sprint the goals 
are reviewed and are either finished or set as the goal of the next sprint along with 
the new goals. 

This framework allows us to always have progress when developing the larger scale 
projects, knowing what the next goals are during every step of development.

6.3. Sprints

6.3.1. Sprint 1 – Research and planning
The first sprint was spent creating a plan and doing the research. The goals of the 
sprint are to do as much research as possible and decide on the game engine to use.

Multiple game design books were picked up for the research, allowing to deepen the 
understanding of the topic. This helped to narrow down the game-related definitions, 
providing the required context for later development and testing.

The main issue during the Sprint 1 was choosing the game engine for the 
implementation of the game. Initially, there was an idea to choose a more advanced 
engine, more specifically Unreal Engine 4. However, after looking into the 
development pipelines and having the initial difficulties when using the engine, this 
idea was scrapped in favour of using Godot.

Godot is still an engine that has to be learned from scratch, but the game prototyping 
process was immediately much easier and faster. Overall, it was a great decision 
made during the first sprint. The research goals were also achieved during this 
sprint, allowing to start work during the next sprint.
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6.3.2. Sprint 2 – Requirements Gathering and Design

The goal of the second sprint was to gather the requirements for making the project 
and to start designing the turn-based fighting system.

Collecting the requirements was a fast process after understanding the concepts of 
game design and mechanics, however it was a slow process to get the turn-based 
system designed. It was mainly due to not understanding how Godot works, which 
means that most of the second sprint was spent working in the engine and testing 
its capabilities instead of actually designing the systems.

However, after understanding the syntax of GDScript and the functionality of Godot, 
it became easier to understand how the system would work. The approach was 
changed during the design stage: instead of simply designing the project and going 
ahead to develop it, the project was immediately being developed while learning how 
to use the engine. This slowed down the design stage but allowed to start 
developing the project.

Overall, at the end of this sprint the requirements were gathered but the design was 
not fully finished yet. The rest of the design work was instead done during the next 
sprint.

6.3.3. Sprint 3 – Design and Implementation
The goal of the third sprint was to finish the project design and continue 
implementing the basic project functionality.

This is the stage when the project development started becoming faster and more 
productive thanks to the better understanding of the engine. Along with that, the 
gameplay loop was fully designed, including all the statistics each character would 
have, as shown in Figure 12:

Figure 12: Round Handler
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● First, the script determines if the current character is an ally or an enemy;
● If the character is an alive ally, the action container shows, allowing the user 

to interact with the game;
● If the character is an enemy, the script runs the enemy artificial intelligence;
● If the character is dead, the round is skipped.

During this sprint a normal attack was implemented for the allied characters, which 
allows them to use their base attack ability to deal damage.

Figure 13: attack_enemy() function

As shown in Figure 13, the logic behind the attack  function is fairly simple: the 
attack is calculated by using a calc_defense() function.

Figure 14: calc_defense function Figure 15: check_health() function

This function shown in Figure 14 provides a simple logic by using the parameters to 
determine whether the attacked unit is defending or not. If the unit is not defending, 
the attack is reduced by its defense divided by three. If the unit is defending, the full 
defense statistic is used to reduce damage.

The rest of the function calculates the health and checks the health of the attacked 
unit using check_health(enemy) shown in Figure 15. The logic of this function 
determines whether the unit is alive by checking its health statistics.
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In the figure is the provided example of the character statistics. Health and energy 
exist with the maxHealth and maxEnergy stats, determining the maximum values of 
these variables.

Figure 16: Character Statistics

The skills of the units are written in Figure 16, but they are made functional in the 
fifth sprint.

Overall, Sprint 3 was a success. During this stage of the project the game design was 
clearly defined and major parts of the implementation were completed.

6.3.4. Sprint 4 – User Interface and Functionality

The goal for the Sprint 4 was to improve User Interface by creating health bars, 
properly handling the player action menu and skill abilities.

One of the most important systems in the game is handling the character’s skills, 
properly displaying their cost and applying their damage or healing to the units.
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Figure 17: select_unit_skill() function

Figure 17 above shows the skill handling function. The function works by having an 
assigned container which has all the required buttons added to the container. When 
the function runs each time, the container is also cleared from all the previously 
instantiated buttons.

There are three important helper functions used in this:

● find_live_units_by_type() – looks through the character’s array, selecting live 
units with a certain type. The function, as shown in Figure 18, also contains a 
failsafe in case the game had an issue handling the allied user’s deaths, 
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forcing the game to end if no allies are alive.

Figure 18: find_live_units_by_type() function
● add_skill_button() – instantiates a button inside the provided container with 

the provided information, as shown in Figure 19. The button is bound to pre-
written functions, which handle the skills’ behaviour.

Figure 19: add_skill_button() function
● add_back_button() creates a button which hides the selection screen, going 

back to the previous menu. Its implementation is shown in Figure 20.

Figure 20: add_back_button() function
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The function which handles the skills themselves is fairly complex. It contains 
multiple checks, determining the function behaviour depending on the skill type.

Figure 21: First half of handle_skill()

Figure 22: Second half of handle_skill()

Figure 21 and Figure 22 above showcase the attack logic of the function. The skill 
becomes an attack if its attack value is higher than zero, handling the following skill 
behaviour similarly to the regular attack function.
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Figure 23: Healing skill

Following a different logic, Figure 23 shows how it handles the skill if its attack value 
is lower than zero. Negative attack value implies the healing skill type, which makes 
the function behave differently: instead of the enemy units, allied units become 
selectable, allowing to heal them when the skill is used.

Figure 24: find_health_bar() function

Figure 25: change_health_bar() function

As seen in Figure 24 and Figure 25 above, health bar related functions are also 
called. The figure shows how these functions work, assigning the appropriate health 
value to the health bars shown in Figure 26 below.
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Figure 26: Changed Health Bars

Similarly to health, the unit’s energy is changed when skills are used. Figure 27 and 
Figure 28 showcase the functions used to handle energy.

Figure 27: change_energy_bar() function

Figure 28: regenerate_energy() function

The energy bars work slightly differently: at the start of the round handler each 
character regenerates some energy based on their energy modifier. Then a different 
function applies the visual changes to the energy bar.

Overall, this sprint has been productive and met all the goals defined at the start.

6.3.5. Sprint 5 – Code optimisation and Bug Fixes

After implementing many functional requirements in the last sprint, many bugs and 
issues appeared.

To start with, the statistics of the Planet enemy had to be modified due to the very 
low damage it could deal to the allied units. This was due to using a very different 
formula for defense in the beginning, making regular defense fully block damage.

Then, the initial function which controlled the health bars was using the unit’s name 
to find the appropriate health bar: this becomes an issue when two units of the same 
type are on the scene, changing both of their health bars incorrectly.
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Figure 29: Assigning ID to the units

The solution to this issue is shown in Figure 29 above, which assigns each of the 
units with their own character ID number. This number is unique to each of the 
characters, letting the health bar function handle each object as unique and tied to 
each of the units.

Additionally, after placing multiple enemy units on the scene during testing it was 
revealed that they keep attacking the allied units even after they die. This issue was 
not difficult to fix, since it required simply adding an additional check during the 
round handler function. It starts treating the enemy units the same as it treats allies, 
not allowing the enemy’s artificial intelligence to act when the unit is dead.

During this sprint the entire game management code was reviewed, encountering 
many cases of repetitive code. This code was later structured into smaller helper 
functions, being called during the appropriate times. This code includes the 
calc_defense() function, add_skill_button() and many others.

After fixing the code, there was time before the end of the sprint to add more 
functionality to the project. This time was spent researching the ways to make the in-
game camera smoother, since the built-in camera kept snapping into the specified 
position instead of providing a smooth transition.

After the research, an add-on named Phantom Camera was found. This was exactly 
what this project needed, providing more flexibility to the camera movement. The 
phantom camera stores the variables which determine the unit it follows, which unit 
it looks at and how smoothly the camera moves. This allowed the creation of the 
appropriate function, making the camera move smoothly around the scene.
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Figure 30: set_camera_pos() function

Figure 30 above shows the two ways the camera is handled in the settings, with the 
main difference being the camera damping. Camera damping defines how smoothly 
the camera moves, with the number zero being instant movement and higher 
numbers providing smoother, slower movement.

Each time the camera position is set, the camera gets assigned a specific character. 
Each character contains a custom marker, which is a position behind the character. 
The position is set manually due to the different unit sizes and models. Then, the 
camera chooses to follow the selected unit while looking at the specified point on 
the scene to provide the cleanest view for the player.

Overall, this sprint has proven efficient, achieving an extra goal and fixing the already 
existing code.

6.3.6. Sprint 6 – Final code implementations

This sprint focuses on implementing all the remaining project requirements before 
the final testing. It is split into three major parts:

● Functional requirements: implementing the remaining features, such as 
allowing the enemy units to heal each other, implementing the main menu and 
the settings menu, recording the player’s data into the JSON format during the 
project testing.
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● Visual improvements and program feedback: improving the existing user 
interface by adding sound effects, animations, new enemy types, displaying 
more information about the skills.

● User input: finalising and improving the two user input systems: the mouse 
input system with the functional buttons and the keyboard input system with 
the ability to play the entire game without a mouse.

Following the functional requirements, the enemy artificial intelligence was 
expanded to make use of the healing skills. As shown in the following Figure 31, the 
enemy units prioritise the healing skills over the attack skills when they are required. 
This works by filtering the enemies whose health is lower than their maximum, 
assigning the variable which shows if the enemy is injured. The unit then uses a very 
similar logic to the skill handling function, where the healing ability adds extra health 
to the selected unit.

Figure 31: Enemy AI

This functionality has been the last requirement to make the enemy AI smarter, 
providing the player with a challenge.
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Following the visual improvements, the health bars used to be the same for every 
unit no matter which class they are. Now a tint is applied onto the bar upon 
instantiating, which not only paints the enemies’ health bars a different colour, but 
adds a condition to change the tint if the unit is dead. The following Figure 32 
provides the logic behind this change, which checks two conditions: health and unit 
type.

Figure 32: set_health() function

Another notable change is the sound effects system. It was added by introducing 
three different sound effect nodes to the scene, activating the required node in the 
game management script when appropriate. Figure 33 and Figure 34 show the 
nodes and the example of calling the sound effects during the game.

Figure 33: Sound Nodes Figure 34: Calling Sound

Lastly, to improve the testing results, data is gathered during the gameplay into a 
JSON file. This data will be later used to define how the different user input systems 
differ from each other.

The important part is defining which data is being collected: the most quantifiable 
data possible to collect is time, the current level and the input mode. After 
understanding which data may be useful, it can be written into a file.

First, a timer is created as soon as the game level starts. This timer is active for the 
duration of the level, making entries into the array of data.
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The following Figure 35 shows an example of data entry, which runs when a unit 
dies. The data about the unit’s death is saved into an entry, which is then appended 
into the JSON entry.

Figure 35: unit_die() function

The following Figure 36 shows a snippet of the function which runs at the end of 
each level, writing the data into the file.

Figure 36: Writing JSON

Following the user input, most work was put into the new input system, which uses 
the keyboard bindings to control the game. In Godot, all buttons can be made 
selectable using the keyboard when using the right focus mode and selecting the 
initial focused button to provide a starting point. This is not done by the default in the 

31



engine, which is why the focus mode of each button in the container is changed at 
the start of the code.

Figure 37: Setting button focus

Figure 37 above gets every button in the specified container and sets the focus 
mode to the one used for the keyboard keybinds, along with getting the first button in 
the container and making it focused. The focused button later provides the user with 
the ability to navigate by pressing the buttons.

The main complexity of this input system comes from the enemy selection screen. 
In the regular enemy selection screen, buttons instantiate for each enemy on the 
screen. This functionality was written in the beginning of the project, but is not 
applicable to this input layout: it would be possible to simply use the existing buttons 
for enemy selection, but it wouldn’t be different enough from the first input system.

Which is why a new system was written, with the variables as shown on the following 
Figure 38:

Figure 38: Selection Variables

These are global variables in the game manager code, which means they can get 
accessed by any function in the code. This is ideal for this input system: the function 
handling the enemy selection would also need to handle the input, which doesn’t 
work with the existing functions written to select the units. Instead, the following 
function in Figure 39 is used when handling the input.
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Figure 39: unhandled_input() function

The unhandled_input() function is very similar to the existing input() function in 
godot, with the main exception: the function is only handling input if none of the 
graphic user interface elements are selected. Meaning that this function is never 
called when the player is handling the regular button menus.
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Figure 40: Enemy Selection using Keyboard

Figure 40 above shows the example of the keyboard-controlled enemy selection 
screen: instead of showing menus, the screen hides all of them in favour of selecting 
the units on the scene. When a unit is selected, a circle appears above it signifying 
that it is being currently selected.

Different units can be selected using the arrow keys, which are the default input 
layout in Godot. Any enemy can be selected using the enter key, while the selection 
can be cancelled altogether by using the escape key.

The following Figure 41 shows the code snippet which handles this input in the 
select_unit_skill() function. All the required variables are established in this function 
if the keyboard user input is being used, updating the selected entity.
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Figure 41: Input Handling

Overall, this sprint has concluded the main development of the project, allowing to 
proceed with the testing of the game.

6.3.7. Sprint 7 – Testing

The last goal of the project is running the user testing, collecting data and organising 
it into an easily readable format.

The testing stage started by finding the group of volunteers looking to test the 
project. After the search, seven people agreed to do the user testing.

The testing consisted of two major aspects:

● Viewing the user’s response to the project, analysing the behaviour and 
seeing the reaction to the game.

● Getting the quantifiable data and analysing the project further.

Overall, the testing was a success, with many findings which are explained in the 
next chapter. Unfortunately, the testing group was relatively small, not providing as 
much data as could be possible if there was more time available for testing.

6.4. Conclusion
The implementation of the project took a considerable amount of time, which was 
not expected in the beginning of the project. The previous stages where the 
functional requirements were established was exceptionally helpful while setting the 
sprint goals of this project, however even with the clear goals it took longer than was 
expected.

One of the main difficulties with this project was using the Godot engine for the first 
time. It is an engine which provides clear documentation, but even with that the 
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development environment is unfamiliar enough to provide a challenge, making the 
progress slower for the first few sprints.

Overall, the project achieved most of the requirements in its implementation despite 
a few minor flaws: the user interface management system is tricky to use in Godot, 
not allowing for easily scalable on-screen elements. This caused multiple issues 
after creating the first builds of the project, when the skill container was shifted 
slightly despite it not being the case beforehand. Despite the encountered 
difficulties, the project reached the best state it could in the given amount of time.
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7. Testing

7.1. Introduction
The testing is a key aspect of this research, aiming to answer the questions asked in 
the very beginning: how do the user mechanics and inputs affect the perception of 
game design?

To answer this question, the testing involves a mix of approaches:

● Personal: asking the user testers for the opinions on the project, writing down 
the responses to each element of the game.

● Quantifiable: recording the data using the script inside the game itself, which 
gathers information on how fast the user goes from point A to point B, which 
methods are being used and how this data compares to the users who use a 
different set of tools provided.

In the end of this chapter, the main question of the project must be answered: do the 
input systems and game mechanics matter enough to strongly affect the user’s 
experience with the game?

7.2. Functional Testing
The initial testing was done during the early development of Shape Fight. It was done 
by a tester outside of development, providing the clearest possible results for the 
further improvements:

● The tested build had no character animations, which made it confusing to 
play without the proper action feedback;

● The tested build lacked the skill descriptions, which caused the player to 
become confused about the purpose of the skills;

● The tested build had issues with the camera, providing a very smooth but 
unpleasant camera movement.

These issues were handled before the final testing, and the testing build had minimal 
functional issues.

7.3. User Testing
During the user testing, the users were separated into two groups:

● Mouse input testers: the project was tested using the mouse, navigating the 
user interface using clicks and hovering over buttons to receive more 
information.

● Keyboard input testers: the project was tested by the group using the 
keyboard to navigate the menus, using the arrow keys to select the actions.
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7.3.1. Mouse input testing
During the testing, two major issues were found by the players using the mouse 
controls:

● The “skip” and “back” buttons were not selectable, which is not intended.
● The user interface elements failed to scale properly, causing confusion when 

selecting the skills.

Despite these issues, the users enjoyed navigating the menus using the mouse. It 
was clear where the users were looking when using the cursor, navigating the 
interface by hovering over buttons and looking through menus.

The obvious upside of the mouse control input was the ease of use: when using the 
mouse, it was obvious how to interact with the menus, causing the players to quickly 
adapt to the flow of the game. The user testers expressed very little confusion when 
interacting with the game this way.

The downside of the mouse control input is the speed of getting through the menus: 
unlike the keyboard layout, this input requires the players to manually drag the 
mouse around the screen. This is not a major downside, but the difference becomes 
more apparent when compared to the keyboard input testing.

7.3.2. Keyboard input testing
During the testing, three major issues were found when using the keyboard controls:

● The lack of skill description when focusing on the skill buttons.
● If the buttons are unfocused at any stage of the game, they do not gain focus 

again until a focused button gets instantiated.
● The win screen menu button was not focused, forcing the users to use the 

mouse to progress.

These issues likely appeared due to the lack of time to functionally test the keyboard 
input system. There is only one difference between this interface and the mouse 
interface: the “back” and “skip” buttons were selectable, unlike with the previous 
interface.

The obvious upside of the keyboard input system is its speed compared to the 
mouse: instead of manually dragging the mouse to select an action, a single button 
input can be used.

The downside of the keyboard input system is its initial confusion: unlike the mouse 
control input, it is initially less obvious how to navigate the menus, causing some 
confusion. This is quickly resolved when the players spend a little longer using the 
input system, making it faster and more efficient than the mouse selection.

7.3.3. Quantifiable data
To further provide evidence of the impact of game controls, data was collected and 
analysed from the JSON files. The following Figure 42 shows a snippet of gathered 
information, providing more context as to what data will be analysed.
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Figure 42: Data Snippet

The most notable testing data is the time taken to defeat each of the enemies. This 
data is of course mainly affected by the amount of health each enemy has and each 
level design, which is exactly why the data will be compared using the same levels.

The following Figure 43 shows the average time it takes to defeat each type of 
enemy on their levels.

Figure 43: Average Time Data

This data showcases a slight difference in the time it takes to defeat the enemies. It 
becomes more obvious when this data is used in a graph in the figure.
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Figure 44: Visualised Data

When comparing the data on Figure 44, something becomes obvious: the enemies 
take much faster to defeat using the keyboard controls, with The Spider enemy type 
showcasing a dramatic difference.

The main downside of this study is the lack of participants: there were very few 
participants who played the game, causing the dataset to be very small. Despite that, 
this shows an obvious change which could further be researched when studying the 
different types of user input.

7.4. Conclusion
In conclusion, this chapter proves that there is a difference in the way users play the 
game when faced with different tools to interact with it.

Due to the lack of participants, this testing would require a larger group of people 
before creating a more concrete conclusion. However, these results still show an 
interesting difference which can be studied further in the future.

Overall, this testing was a success, providing various kinds of data on the topic of 
game inputs.
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8. Project Management

8.1. Introduction
The project was managed using two kinds of tools: a writing tool and a visual tool. 
These tools in combination with the Scrum frameworks aided in organising the 
project development, providing different ways to gather and structure information, 
to-do tasks and notes.

8.2. Project Management tools

8.2.1. Joplin
Joplin is a note-taking application with the focus on structuring notes and formatting 
the text.
The software provides the user with the ability to create and name notes, organising 
them by name or date. This tool also has the formatting which allows to create a to-
do list. These lists have proven to be a major help especially when each of the sprint 
goals was decided.
The following Figure 45 showcases Joplin’s interface.

Figure 45: Joplin

8.2.2. Miro
Miro is a tool which works similarly to a whiteboard, allowing to gather and organise 
visual references, documents and useful links. Unlike Joplin, its main appeal is the 
lack of set formatting, allowing the user to organise the board however is seen fit.
The following Figure 46 showcases the Miro board used to gather resources used to 
develop the project later.
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Figure 46: Miro

8.3. Conclusion
In combination with the Scrum methodology and different organisational tools, the 
project management has proven to be simple and straightforward.

The appeal of using different tools is the ability to gather different types of 
information in one place, which quickly becomes a necessity when developing a 
project of a larger scale. When the tools don’t allow for structured organisation, there 
is a risk to lose the previously gathered information.
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9. Conclusion

9.1. Summary
To reflect on this project, it has been a very interesting experience. For me it quickly 
became a game of balancing each aspect of development, otherwise I would either 
spend too much time researching the project over implementing it, or implementing 
it for so long there has been little time to test.

This project is something I am very proud of, despite the constant battle of balance. 
In the beginning, there was a lot of uncertainty in how this project would achieve its 
goals, which is why I appreciated working with a supervisor. In many cases the initial 
project idea was too ambitious: it either aimed to create a much larger project or 
aimed to achieve something which I lack the skill to do.

The initial idea of this project was to create an entire game for the testing purposes 
using the Unreal Engine. Of course the idea was quickly changed in favour of a 
simpler engine and a smaller project: otherwise I wouldn’t have the time nor 
knowledge to implement all the planned aspects of the game.

In the end, this project has taught me to perfect the smaller games instead of trying 
to build something too big to handle. This is an important lesson for a developer to 
learn, since great ambitions can both guide us to growth and make us become stuck 
in one place for far too long without a way to get out.

9.2. Future Improvements
In the future, I would love to be able to polish this project and use the written 
systems in other games. This project shows a lot of potential without the perfect 
implementation, although it has reached the best state I could get it to within this 
time period.

Along with the further development, it would be interesting to test this concept in a 
larger group of people, collecting more measurable data on how different inputs 
affect the player experience. It would be interesting to see how different these inputs 
can become from the initial idea, possibly creating something completely original 
and seeing how people would react to it.

Overall, it has been a pleasure to work on this project and I am looking forward to 
improving it even more.
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