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fil Subject Vision — Why Engineering Matters

Our Vision

Year 9 Engineering is a bridge year — the most demanding, technically comprehensive course at Key Stage 3 — designed for
pupils seriously considering Engineering or Construction at KS4 and beyond. It is an accurate, sustained preview of
professional engineering education: precision making with real industrial tools, engineering drawing to formal BS EN 8888
standards, digital CAD on professional-grade software (Onshape), and the manufacturing theory that underpins modern
industry. The sustained project vehicle is a forged and machined tension bar, made to a formal engineering drawing.

Our Three-Strand Purpose

» Knowledge — BS EN 8888 drawing standards, line types, dimensions and tolerances; surface finishes and mechanical
features; production types (one-off, batch, mass); CAD/CNC, CAM, QC and QA; MRP, JIT, lean manufacturing (TIMWOOD)
and globalisation.

» Disciplinary Thinking — the dual-strand model — Practical and CAD run in parallel every fortnight, mirroring how
engineering professionals actually work: manual skill and the ability to read a toleranced drawing developed simultaneously.

» Skill — the full range of working processes — sawing, filing, shearing, drilling, threading, laser cutting, milling, routing and
turning (parallel, taper, knurling, parting off, centre drilling) — plus forming: forging, press forming, strip heating, vacuum
forming, GFRP and CFRP moulding.

@ Curriculum Journey — Learning Sequence by Term (38 Lessons: 19 Practical + 19 CAD)

AUTUMN TERM (HT1-2)

Working Processes | + Drawing Standards

SPRING TERM (HT3-4)
Turning + CAD/CAM & Quality

SUMMER TERM (HT5-6)

Forming Processes + Lean Manufacturing

Practical: sawing, filing, shearing, drilling, threading, laser cutting and milling on the
tension bar. CAD/Theory: BS EN 8888, line types, dimensions, tolerances, surface finish,
mechanical features and one-off manufacture. PATHS Al and A2.

Practical: routing, parallel turning, taper turning, knurling, parting off, centre drilling and
threading. CAD/Theory: batch and mass production, CAD/CNC integration, CAM, quality
control and quality assurance, and the design brief. PATHS A3 and A4.

Practical: forging, press forming, strip heating, vacuum forming, GFRP and CFRP moulding.
CAD/Theory: MRP, JIT, lean manufacturing (TIMWOOD), globalisation, and the final CAD
submission — full 3D model, orthographic drawing and Kirimoto CNC toolpath. PATHS A5
and A6 (EQY).

A Spiral Curriculum Y7-8 hand skills spiral into industrial machine processes: basic annotation and Y8 orthographic projection become the full BS EN 8888 formal standard — title block, first/third angle projection, tolerances and surface finish symbols. Assessment is pitched at
KS4 readiness throughout: R014 Topic 1 (manufacturing processes) is effectively taught here, so Year 10 can concentrate on Topics 2—4 and the full mock NEA.

[ Assessment Information

How Pupils Are Assessed

» Six half-termly PATHS assessments — one per half-term, covering both the Practical and CAD strands, each with an
extended written question

» Green pen SMART targets — three set by the student after every PATHS assessment, checked in a dedicated feedback
lesson the following fortnight

» CBSC Levels (1-4) — tracked lesson by lesson across both strands

» Homework (WOTC) — consolidating Tier 3 vocabulary and theory each fortnight

Six Half-Term PATHS Calendar

» Al (HT1): Extended Q — the importance of BS EN 8888 ¢ A2 (HT2): laser cutting vs coping saw

» A3 (HT3): batch vs mass production ¢ A4 (HT4): the QC vs QA distinction

» A5 (HT5): lean manufacturing + TIMWOOD wastes ¢ A6 (EQY, HT6): cumulative — GFRP vs CFRP

® PATHS Marking Framework

In Year 9 PATHS operates at the full professional level: assessment covers both strands simultaneously, feedback is written individually, and the green pen response is checked in the dedicated feedback lesson the following fortnight.

Element What it means

Example in this year

P Positive Comment Specific, sincere and tied to precise engineering evidence. “Your orthographic drawing correctly applies all BS EN 8888 line types — visible outline weight is heavier than dimension lines,
and your centre lines are dashed not dotted. Professional standard.”
A Attainment Grade CBSC Level (1-4) with explicit reference to both the Practical and CAD strands. “CBSC Level 3 — Expected. Your practical tension bar work and CAD drawing both meet the expected standard.”

Target to Improve A single, specific target referencing the engineering standard concerned.

“Your extended answer compares batch and mass production but does not yet use unit cost and tooling cost to explain when
each is chosen.”

H How-to Instructions Specific, actionable, with correct engineering terminology. “Rewrite the final paragraph: state that mass production has high tooling cost but low unit cost, so it is only economic at high
volumes.”
S Student Response Green pen in the feedback lesson; three SMART targets set and checked. Student sets three SMART targets in green pen; teacher checks them in the following fortnight's feedback lesson.
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