CAREERS THROUGH MATHS: SOFTWARE TESTER

JOB DESCRIPTION

A Software Tester, also known as a Quality Assurance (QA) Engineer in the UK, is a
professional responsible for ensuring that software applications meet specified
requirements and are fit for purpose before they are released to users. Their daily
work involves designing and executing detailed test plans, identifying and
documenting bugs, and working closely with developers to resolve issues. In a
typical UK work environment, such as at a fintech firm in London or a gaming studio
in Leamington Spa, testers are integral members of agile development teams. They
attend daily stand-ups, sprint planning meetings, and retrospectives, collaborating
with product managers, business analysts, and software engineers to understand user
stories and acceptance criteria.

The key duties of a Software Tester extend beyond simply 'breaking the code' They
are tasked with creating a wide array of test cases to validate functionality,
performance, security, and usability. For a new mobile banking app from a company
like Monzo or Starling, this might include testing login security, calculating interest
accruals correctly, and ensuring fund transfer transactions process without error.
They use structured techniques to ensure maximum test coverage with optimal effort,
making critical decisions about what to test, when to test it, and which tests to
automate.

Mathematics is central to this role, providing the logical foundation for all testing
activities. Testers use mathematical reasoning to deconstruct complex software
systems into testable components, to design efficient test strategies that maximise



defect detection, and to analyse numerical data from test runs to assess risk and
quality. The entire process is underpinned by principles of logic, set theory, and
statistics, making a strong mathematical mindset not just beneficial but essential for
success in this field.

HOW MATHEMATICS IS USED

* Formal Logic & Boolean Algebra: This is the bedrock of software testing. Testers
use logical operators (AND, OR, NOT) to design precise test conditions and
outcomes. For example, testing a search filter on an e-commerce site like ASOS
requires constructing complex Boolean queries (e.g., "Show dresses THAT ARE
(red OR blue) AND (size 10 OR size 12) BUT NOT (maxi length)"). Understanding
truth tables is crucial for evaluating if statements and loop conditions in code to
ensure all potential execution paths are tested.

Set Theory & Equivalence Partitioning: To avoid an infinite number of tests,
testers use set theory to group inputs. Equivalence Partitioning involves dividing
all possible inputs into classes (or sets) where each member is expected to be
processed the same way. For instance, when testing a UK tax calculation module
for software like Sage or Xero, inputs are partitioned into valid sets (e.g., salaries
within the 2024/25 Basic Rate band: £12,571 to £50,270) and invalid sets (e.g., a
negative salary). Only one test from each partition is needed, making testing
efficient and comprehensive.

Combinatorics & Pairwise Testing: Modern applications have numerous input
combinations. Testing them all is often impossible. Combinatorics provides
techniques like pairwise testing (or all-pairs testing) to systematically reduce the
number of test cases. A tester for a car insurance comparison website (e.g.,
Compare the Market) would use this to test the quote engine. Instead of testing
every combination of driver age, car type, postcode, and mileage, pairwise
testing ensures that every possible pair of parameters is tested together,
covering the vast majority of likely defects with a fraction of the test cases.

Graph Theory: Testers model application behaviour using control flow graphs
and state transition diagrams, concepts from graph theory. This helps in
designing tests that cover every node (statement) and edge (decision path) in
the code. Testing a journey on the Trainline app, such as searching for a ticket,



selecting a fare, adding a railcard, and proceeding to payment, can be modelled
as a state transition diagram. Testers then design sequences to ensure all valid
transitions work and all invalid ones (e.g., going back to change the railcard after
payment) are handled gracefully.

* Statistical and Analytical Methods: Data analysis and statistics are used for
performance and load testing. A tester working on a major event, like ticket sales
for Glastonbury on See Tickets, must analyse performance test results. They use
statistics to interpret metrics like mean response time, 95th percentile response
time, transactions per second, and error rates under load. This mathematical
analysis determines if the system can handle the expected peak traffic and
identifies performance bottlenecks that need resolution before go-live.

KEY SKILLS & TOOLS

Skill/Tool Application

Used to mathematically track test coverage metrics (e.g.,

Test Management requirements coverage %, pass/fail rates). Test cases are
Tools (e.g., Jira, organised and prioritised based on risk algorithms, and
QAComplete) dashboards are built to provide statistical insights into the quality

of the release for UK-based project stakeholders.

. Testers write scripts using programming logic to automate

Automation » L . o
L repetitive checks. For a UK retail site like John Lewis, this includes

Scripting (e.g., . o .

mathematically verifying that the total basket price correctly

Selenium . . .
. sums item costs, applies percentage-based discounts, and adds

WebDriver, . . . .

delivery fees. The scripts use variables, functions, and
Cypress) » . .

conditional logic to perform these calculations.

Essential for data-driven testing. Testers write complex SQL

queries with mathematical functions (COUNT, SUM, AVG) to set
SQL & Database up test data and verify that backend calculations are correct. For
Querying example, after processing a batch of payments in a banking

system, a query would sum the transaction values and verify it
matches the ledger total.



Performance
Testing Tools (e.g.,
JMeter,
LoadRunner)

Programming
Languages (e.g.,
Python, Java)

These tools use mathematical modelling to simulate thousands of
virtual users. Testers configure load models (ramp-up, steady
state) and use the tools to generate and analyse performance data
statistically, identifying trends and anomalies that indicate system
stress for UK-based applications.

Used to build sophisticated test frameworks and utilities. Python,
with libraries like NumPy and Pandas, is particularly useful for
performing complex mathematical analysis on large datasets
generated during testing, such as analysing log files for error

pattern recognition.

The process of quantifying quality. Testers use mathematical

. estimates to report on defect density (bugs per line of code),
Defect Tracking & ] ] o
. defect leakage, and other metrics to provide an objective, data-
Reporting . . .
driven assessment of release readiness to management in UK

organisations.

A mathematical approach to prioritisation. Testers assign risk

. . scores (often a product of likelihood and impact) to features. This
Risk-Based Testing Lo . .
. quantitative model ensures that testing effort is focused on the
Techniques . . L
most critical areas of the application, optimising resource

allocation and project timeframes.

Typical Pathway: The most common entry route is a bachelor's degree in Computer
Science, Software Engineering, or Mathematics, with A-Levels (or Scottish Highers) in
Maths and Physics being highly advantageous. Many also enter through specialised
IT apprenticeships, such as those offered by Capgemini or the BBC, which combine
work with studying for a foundation degree. Entry-level roles include Junior Software
Tester or QA Analyst. Career progression typically leads to Senior Tester, Test Lead,
and Test Manager positions. Key UK-recognised professional qualifications that
bolster a career include the ISTQB (International Software Testing Qualifications
Board) certification, widely regarded as the industry standard. For those aiming for
chartered status, progressing to become a Chartered IT Professional (CITP) through
BCS, The Chartered Institute for IT, is a recognised hallmark of professionalism.

Industry Demand: The demand for skilled Software Testers in the UK remains strong,
driven by the relentless growth of the digital economy, fintech sector, and
cybersecurity needs. According to the UK government's UK Digital Strategy, the tech
sector is a key economic driver, creating a continuous need for quality assurance
professionals. The rise of Agile and DevOps practices has integrated testing
throughout the development lifecycle, making the role more crucial than ever.



Testers with strong automation and analytical skills are particularly sought after.

Real-World Impact: Software Testers play a vital role in protecting consumers and
ensuring the stability of the UK's digital infrastructure. They are the last line of
defence against software failures that could lead to financial loss (e.g., in banking
apps), privacy breaches (e.g., in the NHS patient record systems), or significant
inconvenience (e.g., transport network apps like TfL. Go). By applying mathematical
rigour, they ensure that the software used by millions of people and businesses
across the UK is reliable, secure, and functions as intended, directly contributing to

technological innovation and economic resilience.
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