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Engineering Department Curriculum Map
A coherent, spiral curriculum from Year 7 to Year 11 — building creative, practical and technically literate engineers who understand, improve and shape the engineered world around them.
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1 I N T E N T I O N

Our Curriculum Vision
Why we teach Engineering — the disciplinary aims
shaping every lesson from Year 7 to Year 11.

PRACTICAL ENGINEERS

Pupils who mark out from a datum, cut, machine and

assemble to precise standards — progressing from

scriber, junior hacksaw and file in Year 7 to lathe,

milling machine and CNC at KS4 — working safely

with PPE, COSHH and exemplary workshop H&S at all

times.

TECHNICAL THINKERS

Pupils who read a BS EN 8888 engineering drawing,

explain material properties and manufacturing

processes, understand tolerances, quality (QC/QA)

and lean manufacturing — and can justify every

design and making decision against a real brief.

QUALIFIED PROFESSIONALS

Pupils who complete the OCR Cambridge Nationals in

Engineering Manufacture — R014 external

examination plus R015 and R016 NEA coursework —

ready for Level 3 BTEC, A Level, T-Level Engineering,

apprenticeships and engineering degrees.

HEALTH & SAFETY

MATERIAL PROPERTIES

MARKING OUT & PRECISION

WASTING & FORMING JOINING METHODS

MECHANISMS & MOTION

ENGINEERING DRAWING & CAD

A Spiral Curriculum

The  Engineering  pathway  is  genuinely  spiral:  tools,

concepts  and  design  knowledge  return  at  greater  depth

every year. Y7 hand tools on an aluminium buggy chassis

give  way  to  Y8  sheet  metal  fabrication  for  a  real  WWF

client  brief,  then  to  Y9  precision  machining  —  sawing,

threading,  milling  and turning a  forged tension  bar  to  a

formal BS EN 8888 drawing. Simple DC circuits, pulleys and

pop rivets  deepen into  CAD/CAM,  CNC toolpaths,  quality

systems and lean manufacturing. The KS4 specification is

deliberately  front-loaded:  R014  Topic  1  (manufacturing

processes) is taught in the Year 9 KS4 Bridge, and Year 10

completes a full  five-task mock of  the R015 NEA (Depth

Gauge) so that every pupil enters the real Year 11 NEAs —

Angle Plate and CNC Templates — having rehearsed the full

demand  once  before.  PATHS  feedback  and  green-pen

response run through every year, with CBSC Levels (1–4)

tracking Skill, Support and H&S lesson by lesson at KS3.

2 I M P L E M E N TAT I O N

THE ENGINEERING JOURNEY — YEARS 7 TO 11. Each unit is sequenced to build on prior knowledge. The Design – Make – Evaluate – Technical Knowledge model runs across all five years alongside an
ambitious, industry-authentic body of substantive knowledge.

KEY STAGE 3 — ENGINEERING · A KNOWLEDGE-RICH, PRACTICAL PROGRAMME FROM HAND-TOOL FOUNDATIONS TO KS4-READY PRECISION MACHINING · THEORY
AND MAKING WOVEN TOGETHER IN EVERY UNIT ·  CBSC LEVELS 1–4 TRACKED EVERY LESSON

7
KS3

Battery-Powered Bug Buggy: Safety, Marking
Out & Metal Foundations

Workshop H&S and the design brief; working and physical

properties of metals; ferrous vs non-ferrous; marking out

from a datum with scriber, centre punch and try square;

cutting the aluminium chassis; bench drilling; L-bars

attached by pop rivet (permanent) and screws/nuts (semi-

permanent)

Mechanisms, Drive & Circuits

The four types of motion; dowel axles, polymer wheels and

motor fitted; pulleys and belt drives with mechanical

advantage and velocity ratio; simple DC series circuit (motor,

switch, battery pack) wired with twist-and-hook connections

— every concept grounded in a physical act on the buggy

Joining, Testing & Evaluation

Permanent vs semi-permanent joining compared through the

buggy itself; end-of-unit progress test (L10); new and

emerging technologies — automation, robotics, Industry 4.0;

final assembly, buggy testing and racing, and a sustainability

review of finite and non-finite resources — PATHS at L12

8
KS3

WWF Animal Net Figure: Design for a Real
Client

Unpacking the WWF brief; ferrous, non-ferrous metals and

alloys justified against the brief; line types — thick

continuous, bend, construction, hidden detail; net drawn to

scale; card prototype built and evaluated before metal;

OnShape sheet metal/net CAD modelling

Sheet Metal Fabrication

Tin snips, hacksaw, coping saw and guillotine; full file range;

scoring and bending with former and vice into a 3D animal

figure; industrial sheet metal processes — pressing,

stamping, deep drawing, folding; environmental impact

through Kaizen, lean manufacturing, lifecycle and carbon

footprint

Finish, Test & Evaluate

End-of-unit progress test; engineering sectors and careers;

surface treatments — dip coating, powder coating,

anodising, lacquer — applied and justified; final evaluation

against the WWF specification, with PATHS at the prototype

(L4), progress test (L10) and final evaluation (L12)

9
KS4

BRIDGE

Working Processes I + Drawing Standards
(HT1–2)

Tension bar: sawing, filing, shearing, drilling, threading, laser

cutting and milling / BS EN 8888, line types, dimensions,

tolerances, surface finish and mechanical features — dual-

strand model: one Practical + one CAD lesson per fortnight,

assessment pitched at KS4 readiness

Turning + CAD/CAM & Quality (HT3–4)

Routing, parallel and taper turning, knurling, parting off,

centre drilling / batch and mass production, CAD/CNC

integration, CAM, quality control and quality assurance, and

the design brief — six half-termly PATHS assessments with

extended written questions and green-pen SMART targets

Forming Processes + Lean Manufacturing
(HT5–6)

Forging, press forming, strip heating, vacuum forming, GFRP

and CFRP moulding / MRP, JIT, lean manufacturing

(TIMWOOD) and globalisation; final CAD submission — full 3D

model, orthographic drawing and Kirimoto CNC toolpath.

R014 Topic 1 effectively taught here, ahead of KS4

KEY STAGE 4 — OCR CAMBRIDGE NATIONALS IN ENGINEERING MANUFACTURE (1/2) ·  R014 EXTERNAL EXAMINATION (40%) + R015 & R016 NEA COURSEWORK
(60%) ·  FULL MOCK NEA CYCLE COMPLETED IN YEAR 10 TO MAXIMISE REAL NEA QUALITY IN YEAR 11

10
NATIONALS

Y1

R015 Mock Tasks 1–3 (Depth Gauge) +
Materials Theory (HT1–2)

Task 1 SOP for Body, Pin and Thumbscrew; Task 2 risk

assessment; Task 3 mark out, centre punch, chain drill and

first lathe work / Topic 2: material properties, metals,

thermoplastics, thermosets, ceramics, composites; Onshape

setup and engineering drawing output — five-lesson

fortnight with a knowledge test every cycle

Task 4 Machining + Drawing, CAD/CAM &
Quality (HT3–4)

Lathe machining of Pin and Thumbscrew, milling of Body;

Task 5 tool documentation begins / smart materials; Topic 3:

engineering drawings, scales of manufacture, CAD/CAM/CNC

and quality (QC/QA); Kirimoto CNC simulation and final

drawing — PATHS A3 and A4 comprehensive across Topics 1–

3

CNC, Lean Manufacturing & End-of-Year Test
(HT5–6)

Final machining and Task 5 evaluation; CNC operation —

laser cutter and 3D printer; structured lathe consolidation

and full skills sign-off / Topic 4: MRP, JIT and the seven

TIMWOOD wastes; full revision and End-of-Year Test (30

questions, 45 minutes) assessing R014 readiness, with

summer targets

11
EXAM
YEAR

Phase 1 — NEA Completion (HT1–2)

R015 Tasks 1–5 (Angle Plate: SOP, risk assessment, mark out,

machining, documentation) and R016 Tasks 1–5 (CNC

Templates) completed to the highest possible standard,

alongside Topic 1 wasting, shaping, forming and joining

through paired theory lessons — Battle Revision then Test +

green pen

Phase 2 — NEA Feedback & Submission (HT3)

Marked NEA work returned with individual feedback; every

feedback point addressed, written documentation improved,

folders finalised — R015 and R016 submitted and externally

moderated; Topic 1 completed and tested as a full PATHS

knowledge test before the transition to full theory revision

Phase 3 — Full Theory, Mocks & Examination
(HT4–5)

Topics 2, 3 and 4 covered and revised systematically; three

full mock papers including the Walk-and-Talk diagnostic with

immediate mark-scheme comparison and green-pen self-

correction; final PATHS after Mock Paper 3 — EXTERNAL

EXAMINATION: R014, Wednesday 26 May, 1 hr 15 min, 60

marks, 40%

3 I M PA C T

How We Measure Success
What our pupils know, can do, and go on to achieve.

ACADEMIC  OUTCOMES

WIDER  IMPACT

KNOWLEDGE

An ambitious body of
technical knowledge —
material properties,
mechanisms,
manufacturing processes,
drawing standards, quality
and lean manufacturing —
built, revisited and
deepened across five
years.

SKILLS

Precision marking out,
cutting, machining and
assembly; BS EN 8888
engineering drawing;
Onshape CAD and
Kirimoto CNC toolpaths;
SOPs, risk assessment and
quality inspection.

DISPOSITION

Resilience, responsibility,
curiosity and
craftsmanship — pupils
who persist through
demanding precision work
and hold themselves to
professional standards.

DESTINATIONS

Level 3 BTEC, A Level, T-
Level Engineering &
Manufacturing,
apprenticeships across the
engineering trades, and
degrees in Mechanical,
Electrical, Aerospace, Civil
and Manufacturing
Engineering.

T H R E S H O L D  C O N C E P T S

A L L  F I V E  Y E A R S
Health & Safety (PPE & COSHH) Material Properties Marking Out & Precision Wasting & Forming Processes Joining Methods Mechanisms & Motion Engineering Drawing (BS EN 8888) CAD/CAM & CNC

Quality Control & Assurance Lean Manufacturing Sustainability Careers & Industry

Strong outcomes in the OCR Cambridge Nationals in

Engineering Manufacture, with the full mock NEA cycle in

Year 10 driving high-quality real NEA submissions in Year

11.

▸

Year-on-year improvements in PATHS assessment data

demonstrating genuine pupil progress.

▸

Knowledge tests, half-termly PATHS and end-of-year tests

showing secure retention of the full R014 specification.

▸

Successful progression of Year 9 pupils into the KS4

Engineering pathway and of Year 11 pupils into Level 3

study.

▸

Pupils work safely and precisely — CBSC Levels (1–4)

track Skill, Support and H&S in every KS3 lesson.

▸

A green-pen response culture: no PATHS cycle is

complete until the pupil has responded and the teacher

has checked it.

▸

Equity by design: all tools and materials provided; every

pupil leaves with a real, working, well-finished product.

▸

Careers embedded throughout via Gatsby Benchmarks —

mechanical, electrical, manufacturing, materials and

sustainability engineering signposted lesson by lesson.

▸
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