CAREERS THROUGH MATHS: COMPUTER GAMES DESIGNER

JOB DESCRIPTION

A Computer Games Designer is the chief architect of a video game's experience,
responsible for conceiving its core concepts, mechanics, rules, story, and overall
structure. Their daily responsibilities are a blend of high-level creative vision and
detailed technical specification. A typical day might involve writing detailed design
documents (GDDs), prototyping mechanics in-engine using visual scripting tools,
collaborating closely with artists and programmers to ensure the vision is achievable,
and conducting extensive playtesting sessions to iteratively refine the gameplay
based on user feedback. In the UK, designers often work in agile development
environments within studios ranging from global giants like Rockstar North in
Edinburgh to smaller, renowned independents like Hello Games in Guildford or
Media Molecule in Guildford.

The work environment is predominantly studio-based and highly collaborative, often
using project management tools like Jira or Trello. Key duties include balancing game
systems to ensure they are challenging yet fair, designing compelling progression
systems, and scripting complex in-game events. Mathematics is central to nearly all
these tasks; it is the language used to translate creative ideas into functional,
predictable, and enjoyable systems. For instance, a designer at Creative Assembly
(Horsham) defining the damage output of a unit in Total War must use formulae to
balance its cost and effectiveness against dozens of other units, ensuring strategic
depth. Similarly, designing the physics for a puzzle game or the probability tables for



a loot system in a mobile game are fundamentally mathematical challenges that
define the player's experience.

HOW MATHEMATICS IS USED

* Linear Algebra (Vectors & Matrices): This is the foundational mathematics for
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 moving (translation), rotating, and scaling objects. For
example, a designer at Rockstar North uses vector mathematics to calculate the
trajectory of a projectile, determine if an enemy is within a character's field of
view (using dot products), or program the camera to follow a character smoothly
through the streets of a virtual city.

Calculus (Rates of Change): Calculus is essential for creating smooth, natural
motion and dynamic systems. Differential calculus is used to calculate
instantaneous rates of change, which is crucial for physics engines. For instance,
to simulate the realistic arc of a thrown object under gravity, the engine must
calculate the derivative of its position to find its velocity, and the derivative of
velocity to find its acceleration (gravity). Integral calculus might be used to
calculate the total distance travelled or damage accumulated over time.

Probability and Statistics: These are vital for designing engaging and balanced
game economies, especially in genres like RPGs, strategy games, and free-to-play
mobile games. Designers use probability to define loot drop rates, critical hit
chances, and random encounter tables. Statistical analysis of player data is also key.
A designer at Jagex (Cambridge) might analyse datasets from RuneScape* to
determine the average time it takes a player to earn a specific item and then
adjust the drop rate to ensure it feels rewarding without being frustrating, thereby
optimising player retention.

Discrete Mathematics and Boolean Logic: This area governs game rules, Al
behaviour, and state machines. Boolean logic (AND, OR, NOT) is used to create the
complex conditional checks that drive gameplay: IF the player has the golden key
AND they are facing the door, THEN* unlock it. Finite state machines, a concept
from discrete maths, are used to define Al behaviours (e.g., an enemy guard
switching between patrol, alert, and attack states based on player input).



* Statistical and Analytical Methods: The UK games industry is increasingly data-
driven. Designers use analytical tools to process vast amounts of player
telemetry data. They employ statistical methods like A/B testing to experiment
with different versions of a game feature—for example, testing two different
pricing models for an in-game item to see which generates better engagement
and revenue. Mathematical modelling is used to predict player churn and lifetime
value, which are critical business metrics for studios securing investment or
planning long-term content updates.

KEY SKILLS & TOOLS

Skill/Tool Application

These integrated development environments are the primary

tools. Designers use their visual scripting systems (e.g., Unreal's

. Blueprints) to create gameplay logic without writing code, which
Game Engines . . . - )
involves implementing mathematical operations for movement,

(Unity/Unreal ) .
Engine) physics, and game state m‘anagement. Ff)r example, a designer at
Playground Games (Leamington Spa) might use a vector
normalisation function to ensure a character's movement speed is
consistent in all directions.
The most critical tool for systems design and balancing. Designers
Spreadsheet build complex spreadsheets filled with formulae to model game

. economies, character stats, and damage calculations. They might
Software (Microsoft ) ) . .
use exponential functions to design a character's levelling curve
Excel/Google

or statistical functions like =NORM.INV () to generate balanced
Sheets)

random loot tables for a game like Football Manager (Sports
Interactive, London).

Used to visualise and interpret player behaviour data. A designer
Data Analysis Tools uses these tools to perform cohort analysis, calculate key
(Tableau, Google performance indicators (KPIs) like Daily Active Users (DAU), and
Analytics) identify mathematical correlations between gameplay events and

player drop-off, informing design decisions to improve retention.

While not always required to be an expert programmer, literacy
in these languages is valuable. Python is frequently used for
writing data analysis scripts to process telemetry, while C# (for



Programming . .

Unity) and C++ (for Unreal) are used to implement more complex
Languages (C#, . . . )

game mechanics that require custom mathematical algorithms.
Python, C++)

Essential for collaboration within a UK studio. While not directly

. mathematical, it is the system that manages the thousands of
Version Control

. digital assets and code files that constitute the game's design,
(Git, Perforce)

ensuring that changes made to complex mathematical formulae
are tracked and merged correctly.

The ability to clearly articulate complex mathematical systems
and design intentions to programmers, artists, and producers is
Communication & paramount. This involves writing clear design documents and
Documentation creating diagrams (e.g., flowcharts for Al logic) to ensure the
entire team shares a unified mathematical understanding of the
game's systems.

A core methodological skill. Designers use structured playtesting
sessions to gather qualitative and quantitative feedback. They
Playtesting & then employ an iterative design cycle, using mathematical
Iteration analysis of the feedback to make precise, data-informed
adjustments to game variables (e.g., tweaking the jump height by
0.2 units to improve feel).

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) often including Maths, Physics, or
Computing. Many then pursue a specialised undergraduate degree, such as a BSc in
Game Design, Computer Science, or a Mathematics-based degree, from a UK
institution renowned for games education (e.g., Abertay University in Dundee,
University of Hertfordshire, or Goldsmiths, University of London). Building a portfolio
of game prototypes and mods is arguably more important than qualifications alone.
Entry-level positions include Junior Designer or Quality Assurance Tester. Career
progression typically leads to roles like Senior Designer, Lead Designer, and
eventually Creative Director. Professional development is offered through
organisations like UKIE (The Association for UK Interactive Entertainment).

Industry Demand: The UK games industry is a major economic and cultural force,
employing over 20,000 people and generating billions annually. According to UKIE
and TIGA reports, the sector continues to see growth, particularly in mobile, indie,
and AAA development hubs outside London (e.g., in the North of England and
Scotland). Demand for skilled designers with strong analytical and mathematical



capabilities remains high, driven by the increasing complexity of game systems and
the industry's shift towards live-service games that require constant data analysis and
content balancing.

Real-World Impact: Computer Games Designers are at the heart of a sector that is a
significant UK export and a driver of technological innovation. Their work at studios
like Rockstar North (Grand Theft Auto series) contributes massively to UK soft power
and culture. Furthermore, the mathematical and systems-thinking skills developed in
games design are highly transferable, contributing to the UK's strength in adjacent
fields like VFX (e.g., Framestore, DNEG), simulation, and the broader tech sector,
fostering a highly skilled workforce.
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