
C A R S H A LT O N  B O Y S  S P O R T S  C O L L E G E

Product Design Department Curriculum Map
A coherent, spiral curriculum from Year 7 to Year 13 — building creative problem-solvers, practical makers and world improvers who shape the designed world responsibly.
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1 I N T E N T I O N

Our Curriculum Vision

Why we teach Product Design — the disciplinary

aims shaping every lesson from Year 7 to Year 13.

CREATIVE PROBLEM-SOLVERS

Students who see things others do not see, take

products apart to understand how they work, and

find clever ways to make them better — thinking

and working like designers, engineers and makers

simultaneously.

PRACTICAL MAKERS

Students who manufacture genuinely functional

products with precision and craft — from laser-cut

acrylic, 3D printing and soldering to lathe turning

and resin casting — with exemplary workshop

health and safety.

RESPONSIBLE DESIGNERS

Students who understand the consequences of

design decisions — sustainability, the 6Rs and the

circular economy, WEEE regulations and supply

chains, ergonomics and user needs — and who

justify every choice against evidence, never

vague preference.

DESIGN & IDEATE
MAKE &

MANUFACTURE

EVALUATE & TEST
MATERIALS

KNOWLEDGE

CAD/CAM & DIGITAL
ELECTRONICS &

SYSTEMS

SUSTAINABILITY & RESPONSIBILITY

A Spiral Curriculum

Design, Make, Evaluate and Technical Knowledge — the

four National Curriculum pillars — are introduced in

Year 7 at their simplest and grow in complexity every

year. 2D CAD in Techsoft (Year 7) becomes 3D

parametric modelling in Onshape (Year 8), surface

modelling (Year 9) and full CAD/CAM integration at

GCSE and A Level. LED fundamentals become soldered

circuits, conductive-thread wearables and micro:bit

embedded systems. The 6Rs framework deepens into

WEEE regulations, life cycle assessment and the

circular economy. Every theory lesson is taught

immediately before the practical decision it informs —

from the Year 7 Security UV Torch to the authentic, self-

directed A Level commission worth 50% of the final

grade.

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

THE PRODUCT DESIGN JOURNEY — YEARS 7 TO 13. Each unit is sequenced to build on prior knowledge. Four National Curriculum pillars spiral across all seven years alongside an ambitious

body of materials, manufacturing and electronics knowledge — with PATHS feedback and green-pen response at every formal assessment.

KEY STAGE 3 — PRODUCT DESIGN · DESIGN–MAKE–EVALUATE PROJECTS OF RISING COMPLEXITY · EVERY THEORY LESSON TAUGHT IMMEDIATELY BEFORE THE

PRACTICAL DECISION IT INFORMS · CBSC LEVELS AND WOTC VOCABULARY THROUGHOUT

7
KS3

Security UV Torch — Design (2D CAD)

Techsoft 2D Design: geometry, vectorisation, Boolean operations

and logo design; ACCESS FM product analysis; polymer

classification, sources, properties and stock forms — first formal

introduction to the discipline

Security UV Torch — Make

CAM file preparation with cut and engrave layers; nesting and

material calculations; laser cutting; LED and UV light theory;

acrylic assembly by Tensol cement solvent welding and snap-fit

fixings — a genuinely functional product

Package & Evaluate

Sustainability, the 6Rs framework and bioplastics; vacuum-formed

blister pack packaging completing the product-and-packaging

journey; structured written evaluation; end-of-rotation assessment

with full PATHS

8
KS3

Diffuser Nightlight — 3D CAD & Electronics

Onshape parametric modelling — sketch, extrude, fillet, chamfer,

shell; circuit theory: components, symbols, series/parallel and the

current limiting resistor; maths in practice — volume and surface

area for material estimation

Manufacture & Solder

FDM 3D printing with slicer software, layer height and infill; laser-

engraved branded acrylic diffuser; genuine soldering technique —

tinning, LED polarity and USB wiring; surface treatments:

anodising, dip and powder coating

Present & Evaluate

WEEE regulations, rare earth metals and the social footprint of

electronics; oral evaluation presentation (oracy) alongside

structured written evaluation; end-of-rotation written assessment

9
KS3

Aerodynamic Plane

Four forces of flight, drag and aerofoils; carved styrofoam

fuselage; laser-cut foamboard wings from Inkscape vectors;

surface-modelled 3D-printed propeller; flight testing with data

against a measurable specification; Raymond Loewy and American

Streamline design

E-Textiles Sports Armband

Wearable technology brief; neoprene armband hand sewn —

running stitch, backstitch, appliqué and seam allowance;

conductive thread LED series circuit; circuit function testing;

evaluation against every specification criterion with peer review

BBC micro:bit + GCSE Transition

Six-lesson MakeCode programming strand: input–process–output

and embedded systems, sensors and component symbols; theory

explicitly mapped to Edexcel 1DT0; assessment referencing GCSE

expectations from the outset

KEY STAGE 4 — PEARSON EDEXCEL GCSE (9–1) D&T (1DT0/1C POLYMERS) · ALL SIX THEORY UNITS TAUGHT AND INDIVIDUALLY PATHS-ASSESSED IN YEAR 10 · YEAR

11 RELEASED FOR NEA COMPLETION AND EXAMINATION PREPARATION

10
GCSE Y1

Hand Controller + Units 5, 1 & 2

Project 1 (Mini NEA): ergonomics, anthropometrics and user-

centred design; Design Principles, New & Emerging Technologies

and Informing Design Decisions; first unit assessments written

under exam conditions with PATHS in two weeks

Compact Living + Units 3 & 4

Project 2 (Micro NEA): mechanical systems, movement and

structures; Energy, Materials, Devices & Systems and Material

Types — Ohm's Law and mechanical advantage calculations; the

Lamp project launches; unit assessments continue

Lamp + Unit 6 + GCSE NEA Launch

Project 3 (Mock NEA): electronics integration, CAD/CAM

manufacture and design movements; Polymers specialist unit;

Knowledge Maps and revision clocks for all six units; NEA

contextual challenge launched 1 June — investigation and initial

specification

11
GCSE Y2

NEA Completion

Investigation closes September Week 2; Onshape design

development uploaded before October half term with a Design

Surgery; two practical Drop Down weeks in the E03 workshops;

testing table of 5+ tests against specification criteria

Submission + SOLAR Revision

Portfolio submitted end of January — all four phases evidenced,

candidate declaration signed; SOLAR revision (Scope, Observe,

Learn, Assess, Reflect) across all six units; full timed mock (1 hr 45

min) with a complete PATHS report driving personal priorities

Component 1 Examination

Exam walkthroughs and predicted topic focus; deep learning

packages targeting mock-diagnosed gaps; final timed practice and

mark-scheme reflection; the Edexcel written examination (1 hr 45

min, 100 marks) in May/June

KEY STAGE 5 — WJEC EDUQAS A LEVEL D&T: PRODUCT DESIGN (A602QS) · TWO THEORY AND TWO NEA LESSONS EVERY WEEK · FOUR NEA PHASES OF ESCALATING

INDEPENDENCE CULMINATING IN AN AUTHENTIC DESIGN COMMISSION WORTH 50% OF THE A LEVEL

12
A-Level

Y1

Investigation + Architecture Model

Phase 1: structured product investigation applying materials and

processes theory (Topics 2 & 3); Phase 2: the first A Level making

project — workshop precision, risk assessment and costing — as

Topics 1 and 4–7 are taught in context; 45-minute phase

assessments

Mock NEA — Perfume Bottle

A full investigate–design–make–evaluate cycle: 12+ criterion

measurable specification; manufacture by lathe turning, resin

casting, laser cutting and 3D printing; January 2-hour Component

1 style mock with PATHS returned within one week

NEA Marked + Real NEA Launch

Mock NEA formally marked against all five Eduqas criteria with

criterion-level feedback informing the real NEA action plan; June

mock compared directly with January; the Real NEA launched w/c

18 May — investigation and specification feed into Year 13

13
A-Level

Y2

Real NEA + November Mock

Design specification finalised in the first week; development

pages, CAD and prototype making to a tight checkpoint schedule;

theory revision aligned to each NEA stage; full 3-hour November

mock across all seven topics with extended writing

Making Complete + NEA Marked

All making complete by February half term; final NEA marks

awarded by the third week of March; ongoing timed section

practice (45–75 min) with PATHS after every session; full 3-hour

exam simulation under strict conditions after half term

Full Revision & Examinations

Pure examination preparation from March: final target cards,

extended-writing masterclasses, command-word mastery and

synoptic thinking; the Eduqas Component 1 written examination

— 3 hours, 120 marks — in May/June

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

A coherent body of

technical knowledge —

materials, manufacturing

processes, electronics,

mechanisms, industrial

practice and responsible

design — built, revisited

and deepened across

seven years.

SKILLS

2D and 3D CAD, CAM

manufacture, soldering

and workshop craft, design

communication, fair

testing and data analysis,

extended analytical writing

and independent design

commissions.

DISPOSITION

Curiosity, precision,

resilience and

craftsmanship; empathy

for users; responsibility for

safety, materials and the

made world.

DESTINATIONS

A Level Product Design,

engineering and design

degrees and

apprenticeships — product

design, architecture,

manufacturing and the

creative industries.

THRESHOLD CONCEPTS

ALL  SEVEN YEARS
Design & Ideate Make & Manufacture Evaluate & Test Materials & Properties CAD/CAM & Digital Manufacture Electronics & Systems Mechanisms & Structures Sustainability & the 6Rs Ergonomics & Users Industrial Practice Health & Safety
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Strong GCSE outcomes at Edexcel (1DT0) with high

attainment at grades 7–9.

▸

Year-on-year improvements in PATHS assessment data

demonstrating genuine pupil progress.

▸

High-quality NEA portfolios and prototypes demonstrating

genuine independent design capability at GCSE and A Level.

▸

Six individually PATHS-assessed theory units in Year 10

securing examination readiness a year early.

▸

Successful progression of Year 11 pupils into A Level Product

Design.

▸

Pupils justify every design decision against named

properties, principles and evidence from Year 7 onwards.

▸

Professional workshop habits — health and safety, precision,

version control and craftsmanship — embedded across all

seven years.

▸

Industry-standard tools as real, portable skills: Techsoft,

Onshape, Inkscape, laser cutting, FDM printing, soldering

and lathe turning.

▸

Sustainability and responsibility — the 6Rs, WEEE, life cycle

assessment and the circular economy — woven through

every key stage.

▸

Careers links and Gatsby-benchmarked industry contexts

named in every unit, building aspiration toward design and

engineering pathways.

▸


