CAREERS THROUGH MATHS: COMPUTER GAMES DESIGNER
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JOB DESCRIPTION

A Computer Games Designer is the chief architect of a video game's experience,
responsible for conceiving its core concepts, mechanics, systems, and rules. Their
daily responsibilities are a blend of creative vision and rigorous technical application.
A typical day might involve writing detailed design documentation (GDDs),
prototyping new gameplay features in-engine, scripting events, and collaborating
closely with artists, programmers, and audio engineers to ensure the creative vision
is realised. The work environment is predominantly project-based and team-
oriented, often within a studio setting like those in major UK hubs such as Leamington
Spa, Dundee, or London's "Silicon Roundabout". Designers must balance creative
ambition with technical constraints, such as processing power and budget, to deliver
a compelling and functional product.

Mathematics is central to this role, forming the invisible framework upon which all
gameplay is built. A designer uses mathematical principles to create balanced and
engaging systems. For instance, they will model the progression curve for a player's
character, using formulae to ensure that gaining a new level feels rewarding without
making the character overpowered too quickly. They define the probability tables for
loot drops in an RPG, ensuring rare items are scarce enough to be valuable but not so
rare as to frustrate players. This mathematical underpinning is what transforms a
creative idea into a quantifiable, testable, and tunable game mechanic.

In the UK industry, a designer at a studio like Creative Assembly (Horsham) might be
tasked with designing the campaign map logic for a Total War title, using graph
theory to model province connections and movement costs. A designer at Rockstar
North (Edinburgh) would use vector mathematics and physics calculations to script
the precise behaviour of a car's handling or the trajectory of a projectile in Grand
Theft Auto. Even in mobile gaming, UK companies like Hutch Games (London) rely on
designers to create mathematical models for vehicle upgrade systems and in-game
economies, ensuring long-term player engagement and commercial viability.



HOW MATHEMATICS IS USED

Linear Algebra: This is the cornerstone of all 3D game development. Vectors are used
to represent positions, directions, and velocities of every object in the game world.
Matrices are used to perform transformations such as translation (moving an object),
rotation (turning an object), and scaling (resizing an object). For example, a designer at
Playground Games in Leamington Spa defining a new event for Forza Horizon* would
use vector maths to calculate the direction and force of a jump ramp, and matrix
operations to ensure the player's car is rendered correctly from the camera's
perspective.

Calculus: Calculus is essential for creating smooth, natural motion and modelling
continuous change. Differential calculus (rates of change) is used in physics engines to
calculate acceleration and velocity, determining how a character's speed increases when
running or how a car handles on a slippery surface. Integral calculus (accumulation of
change) can be used to calculate the total damage dealt over time from a "damage-
over-time" spell or effect. A technical designer at Frontier Developments (Cambridge)
might use calculus to model the orbital mechanics of a spaceship in Elite Dangerous or
the growth rate of a population in Planet Zoo*.

Probability and Statistics: Games are filled with systems of chance and require careful
analysis of player data. Designers use probability to define loot drop rates, critical hit
chances, and random encounter tables. Statistics are used post-launch to analyse vast
datasets of player behaviour. A live service designer at Jagex (Cambridge) would
analyse metrics from RuneScape* to determine if a new boss monster is too difficult
(by examining average player death rates) or if an item's drop rate is correctly tuned
to maintain player engagement.

Discrete Mathematics: This includes logic, set theory, and graph theory. Boolean logic
(AND, OR, NOT) is the foundation of all game rules and Al decision trees (e.qg., IF the
player is visible AND has low health, THEN the enemy attacks). Graph theory is used for
pathfinding algorithms (like A) that allow NPCs to navigate complex environments. A
designer at Sports Interactive (London) working on Football Manager uses complex
logical states and finite state machines to simulate the decision-making process of
thousands of footballers in real-time.

- Statistical and Analytical Methods: The UK games industry is increasingly data-
driven. Designers use mathematical modelling to predict the outcomes of system
changes before they are implemented. They employ A/B testing, a core statistical
method, to trial two different versions of a feature (e.g., different pricing for in-
game items) with segments of the player base to see which performs better
against key metrics like conversion rate or engagement. This data-led approach



is crucial for the success of free-to-play and games-as-a-service models

prevalent in the UK market.

KEY SKILLS & TOOLS

Skill/Tool Application

Game Engines
(Unity, Unreal
Engine)

Spreadsheet Software
(Microsoft Excel/
Google Sheets)

Data Analysis Tools
(Tableau, Google
Analytics)

Programming
Languages (C#, C+
+, Python)

Version Control (Git,
Perforce)

These are the primary tools where mathematical concepts are
applied practically. A designer uses Unity's C# API or Unreal's
Blueprint visual scripting to write functions that calculate
damage based on player stats, implement physics-based
puzzles using the built-in physics engine, or create procedural
generation algorithms for endless runners.

The unsung hero of games design. Used for balancing complex
economies, modelling character progression curves (e.g., using
exponential or polynomial formulae to calculate XP required per
level), and running Monte Carlo simulations to test the
probability outcomes of thousands of combat encounters.

Used to visualise and interpret live player data. A designer
analyses metrics like Daily Active Users (DAU), session length,
and churn rate. They perform cohort analysis to see how
different groups of players behave and use statistical regression
to identify which in-game actions correlate with long-term
player retention.

C# (Unity) and C++ (Unreal) are used to code gameplay
mechanics directly. Python is widely used for writing data
analysis scripts and automating tasks, such as parsing large
game log files to extract meaningful statistical patterns about
player behaviour.

Essential for collaboration in UK studios, which often have
hybrid remote/in-office teams. While not directly mathematical,
it manages the thousands of iterative changes made to game
code and data, ensuring the integrity of the complex
mathematical models being developed.



Used to present complex mathematical models and system

Communication & designs to non-technical stakeholders (publishers, marketing). A
Documentation designer must clearly explain how a proposed probability-
(Confluence, Miro) based reward system will impact both player enjoyment and

commercial performance.

Employing methodologies like usability heuristics and statistical

. . analysis of feedback. Designers create telemetry to gather
Playtesting & Quality . . . .
Control quantitative data on where players fail or quit, then use this data

ontro
to mathematically pinpoint and rectify design flaws, ensuring

quality and polish.

Typical Pathway: The most common route is through higher education. Strong
GCSEs (Grade 5/B or above in Mathematics and English) are essential, followed by
A-levels or equivalent (e.g., Scottish Highers) such as Mathematics, Physics,
Computing, or Art & Design. Many then pursue a specialised undergraduate degree,
such as a BSc in Game Design or Computer Science, from a UK institution renowned
for games, like Abertay University (Dundee), Goldsmiths (University of London), or
Sheffield Hallam University. Entry-level positions include Junior Designer or Quality
Assurance Tester. Progression leads to roles like Senior Designer, Lead Designer,
and eventually Creative Director. Key UK qualifications include professional short
courses from organisations like Escape Studios and the National Film and Television
School (NFTS). Continuous professional development is achieved through industry
events like the Develop:Brighton conference.

Industry Demand: The UK games industry is a major economic success story,
contributing over £2.87 billion in GVA to the UK economy (UKIE, 2022) and
employing over 20,000 people. Demand for skilled designers is consistently high,
driven by growth in mobile gaming, the games-as-a-service model, and the
emergence of new hubs outside of London. The government's recognition of the
sector through Video Games Tax Relief (VGTR) has further stimulated investment and
job creation. Designers with strong mathematical and analytical skills are particularly
sought after to design and balance the complex, data-driven systems that underpin
modern games.

Real-World Impact: Computer Games Designers are at the heart of a culturally and
economically significant UK industry. Their work, grounded in mathematical
principles, creates entertainment enjoyed by millions worldwide, from the
blockbuster franchises of Rockstar North to the innovative indie hits from studios like
Hello Games (No Man's Sky). They contribute significantly to the UK's tech and
creative sectors, fostering innovation in real-time simulation, VR/AR, and Al
Furthermore, the serious games sector sees UK designers applying their skills to



create simulations for education, healthcare, and corporate training, demonstrating a
wider societal impact beyond entertainment.
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