Independent Project Proposal -
Michal E Pfeiffer

by Michal Pfeiffer

Submission date: 20-Oct-2024 06:49PM (UTC+0100)
Submission ID: 240712689

File name: 40136_Michal_Pfeiffer_Independent_Project_Proposal_-
_Michal_E_Pfeiffer 586419 703433281.docx (68.43K)

Word count: 1537
Character count: 8181



Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David

Integrating the learning of mathematics into puzzle solving
games

By Michal Emil Pfeiffer

BSC Computing (Game Development)

INEFOUCTION ... ettt et e e e e e et e e e s e e e anrbe e e e e e anes 2
AIMS & OBJECHIVES ...ttt e e et e e e e rabae e e e e e ane s 2
Literature BEVIBW ... ...ttt ettt e e e et e e e e annae e e e e ene s 3
PrOJECT DBSIGN. ... ittt e bbb 4
RESOUICES ...t ettt ettt bt e e e sttt e e e e e e e abbe e e e s an e e annbeeaaaeanes 5

R EIEINGCES. ...cev it ettt e et et e e e e et e e aea e 5




Introduction

Within this project, it will try and achieve why the current education system needs more
intuitive teaching methods by utilising games to help and aid students with their
learning. The reason for such a project to be made is because not everyone fully
understands and grasps mathematics, due to either personal reasons or medical
reasons that does not allow them to learn mathematical concepts at their full potential,
so this project wants to produce a game with good puzzle design that involves the use
of mathematics to teach students in an easy to learn way that feels rewarding, to both
the student and possibly the teacher based on feedback.

Aims & Objectives
Aim: Create a puzzle game with the purpose of teaching mathematics.
Objective 1:

The game should help the students that do play the game to master the most basic
mathematical concepts of; Addition, Subtraction, Multiplication and Division, with room
for other topics to also be introduced, like Indices. Once the student plays enough of the
game and does regular math problems with success, the game is a success, and the
student can use the basic knowledge to build-up more complex concepts.

Objective 2:

The Ul (User Interface) must be user friendly so that the student can easily navigate
through the menu and select what level they want to play so they can learn what they
want to learn, and the settings so that user can customise the experience to their
preference (like music, controls etc.).

Objective 3:

The game must be rewarding towards the student, through giving points or medals to
the student based on their performance, be it; moves made, time of completion and/or
method of completion. With the student being rewarded for completion of the level, it
gives positive feedback enforcing better learning.

Objective 4:

The design of the puzzles must be both simple to understand at face value but also in-
depth enough to build up confidence and teach the same concept at different difficulties.
As if the game is too easy, the student won't learn as much or bolster their confidence in
their skills. Likewise, if it is too complicated, the student will have a too hard of a time to
learn and eventually learn nothing from it. Having the difficulty start easy to learn the




basic concept and then adapt to become more difficult with time will help the students
learn.

Literature Review

The end goal of this entire project is to show that making learning be more of a game
can help in understanding topics that otherwise some would find difficult, a study was
made (source: [3]) that has done something similar with the focus on language learning,
they have made a game based around command & conquer, where you have to occupy
and conquer other territories by answering correctly on the questions provided.

Some challenging issues that can come from the project is the overall design of it, but
mostly the puzzles themselves, if they are design poorly, the student themselves will
either struggle or not get it at all, with many examples provided within source [2] of what
makes a good or a bad puzzle level. Within source [1], it talks more about the general
philosophy of the puzzle design in of itself, mentioning both linear and non-linear
puzzles, where linear puzzles have only one possible solution whereas non-linear have
multiple and more free flowing solutions that can range in efficiency.

There are also some game developers that have documented what they have done
within the field designing and making puzzle games/levels, their documentations can be
found in sources: [4], [5] and [6]. They mention methods of how a puzzle can be
designed and which methods they chose to go with moving forward for their games
respectively. The developer of the game “Taiji” has gone with two methods, being
experimental and forward design method for their puzzles, with the experimental
method being self-explanatory, with each puzzle being an experiment of what works
and what does not, the forward method is more of how the puzzle is designed in terms
of goal, where the goal at first is undefined until the concept you wish to introduce has
already been met and the user understands it, with that being the first goal for the first
puzzle, the subsequent puzzles can be more challenging and bolster the concept
further.

Furthermore, in a report [7], it has been mentioned that only “5% of primary schools
reached the Government'’s target of 90% of pupils reaching the expected standard in
key stage 2 reading, writing and mathematics in 2019.” [7]. Which in of itself is a statistic
that this project is set to improve, mainly the mathematics side. As more and more
children find schools monotone and/or boring with how they are being taught, the
concepts and materials that are taught to them in class will not be maintained fully in
their memory. The source [7] has a full report, that even mentions that the education
system is funded on average, but each individual school seems to be on tighter budgets
and not having enough staff in some areas.




Project Design

The development strategy that will be used throughout the project is Agile
Development Methodology, as the pros outweigh the cons with the project at hand.
Some of the pros include;

¢ Being adaptable to the situation at hand
¢ Able to test and design interchangeably at any given moment
¢ Greater focus on quality

The only glaring cons of using said method are;

« With a greater focus on the product, there will be less documentation
¢ Can take up more time than is allocated for a certain task

As the focus of the project is to make a game as the result, a greater focus will be
needed on the quality of code to ensure that no bugs will be present to thwart the
learning process and enjoyability of the said game, but as the focus will be made on
code at hand, there will be lack of documentation of the coding process other than the
result at the end of the process but there will be sufficient documentation of testing and
designing of the said puzzles.

To define if the objectives are met for the project, qualitative and quantitative data must
be collected to measure the effectiveness and quality of certain aspects of the game
with a bigger focus on quantitative data. The data collected will be mainly used for rating
the difficulty of puzzles, how much the student have learnt and the fluidity of the user
interface. Whereas qualitative data would mainly be for any issues they had with the
game and the designs of the puzzles and the user interface. The data itself would be
best collected using a survey after a participant has played and tested the game whilst
also keeping the anonymity of the participant. Another set of data that will be collected
is the level of confidence of their mathematical skill before and after they have played
the game.

The survey tool that would most likely be used is Office 365/Microsoft Forms, due to
how easy it can be customised and set up for data collection from participants, whilst
also providing useful tools like graphs to summarise data and be able to infer from to
explain certain areas of the game. As a bonus, it can also provide anonymity of the
person being surveyed, so that personal data that has been asked (which will only be
the level of confidence in maths) will not be mishandled.




Resources

The resources needed for the completion of the project will be the game engine used for
the creation and design process, with the two options being GODOT or Gamemaker for
the game engine, due to these game engines delivering the right tools for the ideal
game to be created, being a simple 2D puzzle solving game that has mathematics
being the main problem and solution within the puzzles.

The other resource needed to justify certain designs made within the game would be
the data collected from participants using a surveying tool, most likely being Office
365/Microsoft Forms due to how well known it is and the tools it provides being for easy
understanding of the data that has been collected.
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