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Intent

At City of Rochester School, our intent is to deliver a broad, ambitious and inclusive Engineering curriculum that

equips pupils with the technical understanding, practical competence, and problem-solving skills needed to progress

into further study or employment within the engineering and manufacturing industries.

The BTEC Level 1/2 in Engineering enables pupils to explore the principles, processes, and applications that underpin

modern engineering. Through a carefully structured combination of theory and practical learning, pupils develop an

understanding of how engineering contributes to sustainability, innovation, and global progress.

Our aims are to:

Build core engineering knowledge and practical skills in line with industry standards.

Develop transferable skills such as communication, teamwork, analysis, and problem-solving.

Promote resilience, independence, and self-confidence, encouraging pupils to take pride in their learning and
technical ability.

Foster an appreciation of safety, responsibility, and ethical practice in engineering environments.

Provide inclusive opportunities for all learners, including those with SEND, to achieve success through a
combination of theoretical study and hands-on experience.

Ultimately, our intent is to inspire pupils to see engineering as a dynamic and creative discipline that shapes the world

around them and to equip them with the qualifications, skills, and confidence to pursue future pathways in STEM-
related fields.







Implementation

The Engineering curriculum is delivered through a two-year, modular programme following the Pearson BTEC Level 1/2
specification, designed to blend theoretical knowledge with applied learning.

Pupils typically begin the course in Year 10, attending one day per week over two academic years. Prior completion of
the BTEC Introductory to Engineering course provides a strong foundation, though not essential. Pupils are also
supported to strengthen their Maths and English skills, which are integral to success in engineering.

Curriculum Structure:
The qualification includes 120 Guided Learning Hours and a balance of Core and Sector units:#

Core Units
The Engineered World
Investigating an Engineering Product

Sector Units (choice of two)

Health and Safety in Engineering
Engineering Maintenance

Engineering Materials

Computer-Aided Engineering

Machining Techniques

Electronic Circuit Design and Construction

Each unit provides pupils with a clear progression of knowledge and practical application, underpinned by explicit
links to English and Maths to reinforce literacy and humeracy within a vocational context.

Teaching and Learning Approach:

e Lessons combine theory, applied tasks, and workshop practice, ensuring that pupils can make connections
between conceptual understanding and hands-on skills.

e Pupils learn to work safely and efficiently, following risk assessments, using personal protective equipment
(PPE), and adhering to professional standards.

e Engineering processes are explored through investigation, modelling, design, and evaluation, with
opportunities to use Computer-Aided Design (CAD) and engage in circuit construction.

e Teachers use structured demonstrations, guided practice, and peer collaboration to embed learning and
promote independence.

e Literacy and numeracy are embedded within every unit — for example, reading and interpreting technical
drawings, writing reports, measuring tolerances, and calculating resistance or power.

e Regular formative assessment and feedback ensure pupils understand their progress and next steps.

e The curriculum is adapted to meet the needs of all learners, including those with SEND, through differentiated
tasks, scaffolded instructions, visual supports, and modified assessment criteria.

e Health and safety awareness is continually reinforced, ensuring pupils develop an understanding of both legal
responsibilities and safe working habits.




Impact

The impact of our Engineering curriculum is evident in the confidence, competence, and employability of our pupils.
They leave the course with a strong understanding of engineering principles, practical technical skills, and an
appreciation for how engineering contributes to modern society.

Pupils demonstrate:

e Asecure knowledge of engineering processes, materials, and technologies.

e The ability to apply mathematical and scientific principles to solve engineering problems.

e Understanding of health, safety, and environmental considerations within engineering settings.
e The ability to design, analyse, and evaluate engineered products effectively.

e Professional behaviours such as time management, organisation, and teamwork.

Achievement is measured through:

e External assessments (e.g., Unit 1 on-screen test).

e Internally assessed assignments and practical projects.

e Ongoing formative assessments, progress tracking, and pupil reflection.

For pupils with SEND, impact is recognised not only through qualification outcomes but also through progress in
engagement, communication, independence, and technical fluency, recorded through observation, discussion,
and portfolio evidence.

Monitoring shows that pupils:

e Are engaged, motivated, and take pride in their engineering work.

e Candiscuss and demonstrate their understanding of processes and safety protocols.

e Develop curiosity about how things work and confidence in problem-solving.

e Are well prepared for further education, apprenticeships, or employment in engineering and related fields.

Ultimately, the Engineering curriculum at City of Rochester School ensures that all learners — regardless of their
starting point — leave with practical experience, vocational competence, and the confidence to contribute to the
world of modern engineering.




The Pearson BTEC Level 1/2 qualifications in Engineering are designed to focus on theoretical
knowledge. These qualifications help learners develop generic, transferable, and sector-specific skills,

enabling them to progress to further learning.
e  First Award:
These qualifications are great for preparing for career opportunities.

If pupils undertake BTEC Level 1/2 in Engineering as an option, they will start the course in year 10.
Pupils will have one day per week minimum over a two year period. It is also recommended that pupils
have completed the BTEC Introductory to Engineering course as this will give them basic knowledge and

practical skills. It is also expected that the pupils have a good standard of maths and English.
Below is a breakdown of the course:

1. Level 1/2 First Award in Engineering:
a. 120 guided learning hours
b. 3-4 units: 2 from Core Skills and 1 or 2 from Sector Skills
NB. Units 7 and 8 have a value of 60GLH each.

Core Group A units- learners must complete these
units.

1 The Engineering world

2 Investigating an Engineering Product

Sector Group B- Learners must complete 2 of these
units.

Health and safety in engineering

Engineering Maintenance

Engineering Materials

Computer-aided Engineering

Machining Techniques
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Electronic Circuit Design and Construction

Unit one will be assessed via an externally set onscreen test. All other units will be graded in points

with up to eight points being available for every ten guided learning hours

These qualifications are designed to give students a solid foundation in Engineering concepts. This
structure ensures that pupils gradually build their knowledge and skills over the years, aligning with

the guided learning hours required for each qualification level.



Skills

Unit 1: The Engineered World (GLH 30)

Knowledge

Transferable skills

e Engineering sectors and products

e Mechanical and electrical/electronic
engineering processes

e Scales of production

e Modern production methods

e Modern and smart materials in engineering

e Modern material foams in engineering

e Modern material processes in engineering

e Newtechnologies in engineering

e Sustainable engineered products

e Minimizing waste production in engineering

e Lean manufacturing

e Renewable sources of energy in engineering

English:

e Reading information on Internet.

e Researchinformation on the Internet

e Writing instructions on how to use tools

e Information gathering/research on
different types of engineers and
processes; prototypes and foams; new
technologies; environment, minimising
waste, lean manufacturing.

e Use of tools and systems PowerPoints

e Writing Reports

e Writing PowerPoints

e Images and captions of photos for

research
Maths:
e Comparing amounts of how many you
are making

e Probabilities of contact

e Minimum order quantities

e Tolerances — measuring according to
materials being used e.g. wood, metal
etc.

e Calculate costings

e Use of a calculator

e Addition and subtraction

e Money

e Time

Unit 2: Investigating an Engineering Product (GLH 30)

e Technical specifications

e Selection of materials and components
e Environmental impacts

e Alternative materials

e Selection of production processes

e Environmentalimpact

e Comparing production processes

e Quality control

e Quality assurance

English:

e Reading a manual

e Making decisions and writing reasoning
for those decisions

e Researchinformation on the Internet

e Writing instructions on how to use tools

e Information gathering/research on
different types and properties of
materials e.g. wood, metal etc.

e Research environmental impacts of
production

e Use and understanding of tools and
systems PowerPoints in order to




understand which process is best /
appropriate for the task

e Writing Reports

e Writing PowerPoints

e Images and captions of photos for
research

Maths:

e Probabilities of defect recurrence

e Tolerances - measuring and strengths
according to materials being used e.g.
wood, metal etc.

e Calculate costings and cost impact of
improvement

e Use of acalculator

e Addition and subtraction

Unit 3: Health and safety in Engineering (GLH 30)

e Accident and emergency procedures

e Working safely in an engineering organisation
e Materials and equipment handling

e Riskandrisk assessments

e Engineering work activities

English:

e Researching and reading about health
and safety information (Internet, books,
manuals etc)

e Understanding / comprehension of
health and safety considerations

e Writing a poster of health and safety
information.

e Writing a PowerPoint of Health and
Safety information

e Writing instructions on how to keep safe
in the workshop

e Writing instructions / guides on how to
use tools appropriately

e Reading a Risk Assessment

e Writing a Risk Assessment

e Writing evaluations of work that has been
completed including writing Even Better
Ifs

e Calculating risk using RAG rating

e Calculating cost of accidents

e Calculating cost of risk elimination
e Calculator skills

e Profits and loss

Unit 4: Engineering Maintenance (GLH 30)

e (Causes and effects

\ English




Types of planned maintenance procedures,
their features and benefits

Types of unplanned maintenance
procedures, their features and impacts
Identification of resources

Maintenance planning

Maintenance activities

e Read and understand manuals

e Read and understand maintenance
schedules

e Reading and understanding timetables
for scheduled and non-scheduled
maintenance

e Reading and understanding diagrams

e Drawing diagrams (technical drawing)

e Photos of maintenance activities and
captions (sequencing a set of photos
with instructions on how to maintain a
piece of equipment)

Maths

e Timings of machine maintenance and
inspections

e Cost of maintenance

e Costof non-maintenance

e Understand the impact on manufacture
and repair of component/ machine
failure in terms of cost implications

e Produce own timetables and
spreadsheets of maintenance and non-
maintenance of equipment

e Maintenance timings e.g. at night if the
machine is being used during the day.

e Reasoning skills

Unit 5: Engineering Materials (GLH 30)

Types of engineering materials
Properties of materials

Suitability of materials in engineering
applications

Heat treatment processes

Selection for application

Sustainable use of materials

Forms and supply

English

e Researching different types of
engineering materials e.g. wood, metal,
thermoplastics etc

e Writing properties of materials —
flexibility, durability, strength, effects of
temperature, stress, load

e Writing a poster / PowerPoint —
Comparing materials for their usage e.g.
would you make a bridge out of plastic?
why not?

e Researchinginformation about
sustainable materials

e Writing environmental impacts of
materials that are being used e.g. electric
vehicle batteries and economies of scale

e Writing how to use tools

e Researching injection molding,
Dropforging and casting




e Writing information in a PowerPoint
about injection molding, dropforging and
casting

e Researching- ‘How it’'s made’ TV
programme

e  Writing how to make items from ‘How it’s
made?’ TV programme

e Costings and money

e Calculator skills

e Time/timings

e Destruction testing / strength

e Durability and flexibility and application
of force and load

e Use and reading scales — Newton Meters
(load and forces), Pascal theory
(pressure)

e Using a thermometer and reading scales

e Comparing the properties of materials
e.g. why you use metal to make a bridge
instead of plastic

Unit 6: Computer Aided Engineering (GLH 30)

e Use of CAD system to produce engineering English
drawings e Understanding the program CAD
e Use of a CAD system to produce a circuit e Use of CAD to create technical drawings
diagram e Us of CAD to drive the machinery to make the
e Use of CAD systems product

e Drawing circuit diagrams
e Interpreting circuit symbols and circuit
diagrams

Maths

e Measurement

e Volume of materials e.g. how much you are
going to use of a 3D object

e Surface area of the object

e Radius, diameter and circumference of
object

e Calculation of material waste

e Use of acalculator

e Number operations — addition, subtraction,
multiplication and division

e Use of Pro-Engineer which takes your
drawing from CAD and calculates forces and
strains




Unit 7: Machining Techniques (GLH 60)

Tools

Work-holding devices

Features of the workpiece

Machining parameters

Checks for compliance and accuracy
Working safely

English

Researching different tools e.g. insides of
machines and cutting tools e.g. lathe blade
Understanding / comprehension tasks
associated with different machines and
cutting tools

Reading instructions on how to take apart a
machine and cutting tool

Reading instructions on how to reassemble a
machine and a cutting tool

Making decisions on best course of action
and timings in a manufacturing process#
Reading instructions on how to set up a tool
for a machining process

Writing instructions on how to set up a tool
for a machining process

Maths

Measuring to ensure compliance with
technical drawings (technical drawings will
give you the tolerances and compliance)
Forces and pressures —reading scales
Measuring sizes of slots in materials
Understanding different properties of
materials and how they can be used to make
a product

Unit 8: Electronic Circuit Design and Construction (GLH 60)

Input components

Process components
Output components
Passive components

Power

Circuit design

Circuit board construction
Circuit soldering techniques
Risk assessments

Testing electronic circuits

English

Read and interpret technical information and
drawings

Understand the components and how they
are made and what they do e.g. positive and
negative doping of materials to make a diode
or transiter

Understand the flow of electricity and the
atomic structure of materials (electronsin
the outer circle of the atom)

Reading and drawing circuit diagrams
Referring to a plan of a circuit diagram that
has already been drawn

Understanding how you take a 2 dimensional
circuit diagram and how you take itinto a 3
dimensional circuit

Reading and writing risk assessments




e Writing evaluations of tests on electronic
circuits

Maths

e Ohms Law (resistance)

e Increasing resistance

e Relationship between voltage, current and
power (power consumption)

e Calculation processes

e Use of a scientific calculator and
understanding what all the different symbols
mean

e Over-loading of power in a circuit

e Measuring joules and voltage

Curriculum overview

Our curriculum is designed with our learners in mind but is subject to change. Units may be moved
around to suit the learners’ interests, current affairs and to make better use of resources. If this
happens staff, ensure that there is breadth and balance across the year to ensure coverage.

Year 1: 2025-2026

Term 1-5: Unit 1, The Engineered World

Learning Aims:

A Know about engineering processes used to
produce modern engineered products

B Know about developments in engineering
materials and technologies

C Understand how engineering contributes to a
sustainable future.

Assessment:

External

This unit is externally assessed using an
onscreen test. The test lasts for one hour and
has 50 marks.

Due in: 01/06/2026

Term 2 -3 Unit 2, Investigating an Engineering
Product

Learning Aims:

A Understand the performance requirements
of an engineered product.

B Understand the selection of specific materials
for use in the components that make up an
engineered product




C Understand the selection and use of
manufacturing processes in an engineered
product

D Understand the quality issues related to an
engineered product

Assessment: You will need to produce a report
explaining the following:
1. The importance of basic and advanced
specification criteria for an engineered
product.

Assessment: You need to evaluate engineered
products material components:

1. Produce a detailed review of the fitness
for purpose of materials used in two
components of an engineered product
in relation to possible alternative
materials making reference to
properties, qualities, environmental
impact and alternatives.

Assessment: You need to evaluate
manufacturing processes.

1. Produce a detailed report comparing
the production processes used in the
manufacture of components in an
engineered product in terms of their
environmental impact and the
manufacturing need

Assessment: You need to evaluate;
1. The use of quality-control (QC) checks

and quality-assurance (QA) systems for
an engineered product.

Due in: 18/12/2025

Term 4 - 5: Unit 3Health and safety in
Engineering

Learning Aims:

A Understand safe and effective working in an
engineering workplace.

B Know how to follow procedures and
undertake a work activity safely.




Assessment: You will need to create a report
explaining.

1. The importance of employees and
employers adhering to correct
legislation, policy and procedures in an
engineering workplace

2. Evaluate personal protective equipment
in an engineering workplace, reporting
how well the PPE manufacturer's
guidelines adhere to the appropriate
regulations.

Due in 22/5/2026

Term 4 Unit 4, Engineering Maintenance Learning Aims:

A Know about cause and effects of equipment
failure and types of maintenance procedures.
B Be able to resource and plan a maintenance
activity on an engineering product or system.
C Be able to carry out a maintenance activity
safely on an engineering product or system.

Assessment: Produce a detailed report
explaining.
1. The benefits of planned maintenance
and impact of unplanned maintenance
2. Justification of the resources and
planning used to carry out planned
maintenance.
3. Justify the use of documentation and
checks carried out during maintenance
activity.

Due in: 2/4/2026

Glossary of terms

PCB

PTH

SMT

Casting

Printed Circuit Board (green board that the components are loaded
onto e.g. motherboard)

Plated Through Hole (components with leads that travel through a
PCB

Surface Mounted Technology (components that only affect one side
of aPCB

The shaping of metal or plastic through melting, pouring into a mold
and setting




Injection molding

Dropforging

Ohms Law
Power

Resistance

The forcing of plastic at high pressure into a mold

The shaping of metal under extreme sharp force e.g. the manufacture
of car panels

The relationship between resistance, voltage and current
The relationship between voltage, current and resistance

The ease of flow of electrons through a material e.g. wood, metal etc



