CAREERS THROUGH MATHS: POLICE OFFICER

JOB DESCRIPTION

A Police Officer in the UK is tasked with protecting the public, preventing crime, and
bringing offenders to justice. The role is immensely varied, with no two days being
the same. A typical shift can range from responding to emergency 999 calls,
conducting high-visibility patrols in communities, and investigating crimes from
burglary to serious assaults, to providing reassurance and engaging in problem-
solving with local partners. The work environment is equally diverse, encompassing
patrol cars, custody suites, courtrooms, and community centres, often requiring
officers to work under pressure in dynamic and sometimes hazardous situations. Key
duties include gathering evidence, interviewing suspects and witnesses, preparing
case files for the Crown Prosecution Service (CPS), and attending court to give
testimony.

Beyond the immediate response to incidents, modern policing is heavily reliant on
intelligence-led and data-driven strategies. Officers are expected to analyse crime
patterns to identify hotspots and trends, which directly informs resource allocation
and operational planning. For example, a neighbourhood policing team might use
data on anti-social behaviour to determine the best times and locations for targeted
patrols. This strategic approach ensures that police resources are deployed efficiently
and effectively to areas of greatest need, making the role as much about analytical
problem-solving as it is about physical presence and enforcement.

Mathematics is central to the core functions of policing, providing the logical
framework for objective decision-making. From calculating speeds in a road traffic



collision investigation to assessing the statistical likelihood of a DNA match in a
forensic investigation, numerical competence is crucial. Officers use mathematics to
manage complex budgets for operations, analyse digital data from mobile phones,
and create compelling visual representations of crime data for senior command and
community safety partnerships. The ability to interpret data accurately is vital for
building strong evidential cases and for maintaining public trust through transparent
and accountable policing.

HOW MATHEMATICS IS USED

* Statistics and Probability: This is the bedrock of evidence-based policing.
Officers use statistical analysis to interpret crime data, identifying trends and
predicting future crime patterns. For example, analysing a spike in burglaries
might reveal they are occurring on specific days of the week and in houses with a
particular layout, allowing for targeted crime prevention advice and patrols.
Probability is fundamental in forensic science; when presenting DNA evidence in
a UK court, a forensic scientist will explain the probability of a random person
from the population matching the DNA profile, which could be in the order of one
in a billion. This statistical weight is critical for a jury's understanding.

Logical Reasoning and Set Theory: Criminal investigations are exercises in
logical reasoning, akin to constructing and testing hypotheses. Officers gather
disparate pieces of information (witness statements, CCTV footage, forensic
samples) and must logically piece them together to form a coherent narrative.
This involves using principles similar to set theory to establish connections and
alibis. For instance, if a suspect's mobile phone data (forming one set) places
them in a location that contradicts their stated alibi (another set), the logical
inconsistency becomes a key line of enquiry.

Geometry and Trigonometry: These mathematical areas are essential in crime
scene investigation, particularly for major collisions or serious crimes. Officers
use trigonometry to calculate the speed of a vehicle from skid mark lengths, or to
determine the trajectory of a bullet or the height of an offender based on the
angle of a footprint or a point of forced entry. In a fatal road traffic collision on a
motorway, investigators will use precise measurements and geometric principles
to map the positions of vehicles, debris, and victims to reconstruct the sequence
of events for a coroner's court.



* Financial Analysis: A significant part of policing involves investigating
acquisitive crime like fraud and money laundering. Officers must follow the
money trail, which requires analysing complex financial records, bank
statements, and company accounts. They need to identify anomalies, track
transactions, and quantify the proceeds of crime. For example, in a investigation
into a nationwide fraud syndicate, officers would use financial analysis to prove
that the suspects' declared income was inconsistent with their lavish lifestyle,
leading to a confiscation order under the Proceeds of Crime Act (POCA).

Data Analysis and Mathematical Modelling: Police forces across the UK use
sophisticated data analysis to optimise their operations. This involves using
mathematical models for resource allocation, such as predicting demand for 999
calls on a Friday night versus a Tuesday morning. Forces use software to model
the optimal response to major incidents, ensuring the right number of officers
with the correct skills are deployed. For example, the Metropolitan Police Service
uses data modelling to plan for large-scale public events like Notting Hill
Carnival, balancing public safety with the need to minimise disruption.

KEY SKILLS & TOOLS

Skill/Tool Application

These are the primary records management systems used by

Crime Recording & most UK forces. Officers use them to log incidents, crimes, and
Analysis Software intelligence. The mathematical operation involves querying
(e.g., Niche RMS, these vast databases to identify patterns, such as searching for
Athena) all robberies involving a specific modus operandi within a one-

mile radius over the past six months.

GIS software, such as ArcGIS, is used to create crime hotspot
. maps. Officers analyse spatial data to visualise where crimes
Geographic o o .
. are concentrated. This involves statistical analysis of
Information Systems

(GIS) geographic clusters, helping to direct patrols and crime

prevention resources to specific streets or estates, a key tactic
in intelligence-led policing.



When investigating financial crimes, officers use spreadsheet
. . . software like Microsoft Excel to organise and analyse
Financial Analysis . . .
. transaction data. They perform calculations to trace illicit funds
Tools (e.g., Excel, i2

and identify patterns. i2 Analyst’s Notebook is used to create
Analyst’s Notebook)

visual link charts, mathematically mapping the relationships
between suspects, companies, and bank accounts.

Officers and crime scene investigators use specialised tools
like laser scanners to create 3D models of crime scenes. This
Forensic Analysis involves precise measurement and geometric calculations to
Equipment accurately record the position of evidence. Digital forensics
experts use mathematical algorithms to recover and analyse
data from electronic devices.

A fundamental skill is the ability to present complex numerical
evidence clearly and accurately in written statements and court
Communication and testimony. This includes explaining statistical concepts (like
Report Writing DNA match probabilities) to a jury without a scientific
background, ensuring the evidence is understood and
admissible.

Senior officers use mathematical modelling software to plan for
Operational Planning major events or incidents. This involves calculating the number
and Resource of officers required per thousand attendees, modelling traffic
Modelling flow for road closures, and forecasting overtime budgets,

ensuring operations are both effective and cost-efficient.

Typical Pathway: The most common entry route is the Police Constable Degree
Apprenticeship (PCDA), which requires a minimum of 2 A-levels or equivalent Level
3 qualifications, and GCSEs in English and Mathematics at grade C/4 or above. This
is a three-year programme where recruits work as salaried officers while earning a
degree in Professional Policing Practice. Alternatively, individuals can complete a
degree in Professional Policing at a university first (a pre-join degree) and then apply
to a force. A third route, the Degree Holder Entry Programme (DHEP), is for those who
already have a degree in any subject. All recruits must pass rigorous vetting, fitness,
and medical tests. Career progression involves promotion to ranks such as Sergeant,
Inspector, and Chief Inspector, with opportunities to specialise in areas like firearms,
detective work, or cybercrime.

Industry Demand: Demand for police officers remains steady, driven by population
growth, new forms of crime (especially cybercrime), and government pledges to
increase officer numbers. According to the Office for National Statistics (ONS), police



workforce numbers in England and Wales have been a focus of recruitment
campaigns. The evolving nature of crime places a premium on officers with strong
analytical and digital skills, capable of investigating complex fraud and online
offences. The ability to work with data is increasingly seen as a core competency for
effective modern policing.

Real-World Impact: Police Officers are fundamental to maintaining the rule of law
and public safety in the UK. Their mathematical work has a direct impact, from
securing convictions in high-profile cases investigated by the National Crime Agency
(NCA) to implementing local initiatives that reduce burglary rates in a community. By
using data to deploy resources effectively, they help ensure value for money for
taxpayers. The work of detectives in dismantling organised crime groups, often
through complex financial analysis, protects the UK's economy and citizens from
serious harm, demonstrating the profound societal value of a mathematically
competent police force.
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