
CARSHALTON BOYS SPORTS COLLEGE   ENGINEERING — YEAR 10    Key Stage 4 — OCR Cambridge Nationals  │  Scheme of Work 2026–2027 
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🏛🏛  Subject Vision — Why Engineering Matters 

Our Vision 

Year 10 is the first year of the OCR Cambridge Nationals in Engineering Manufacture, assessing two components: R014 
(written external examination) and R015 (internal coursework NEA). The year builds complete readiness for both: a full mock 
cycle of the R015 NEA through the Depth Gauge project — all five tasks in sequence — while the entire R014 theory 
specification is covered through weekly theory lessons and knowledge tests. Five lessons per fortnight: Practical ×2, CAD ×1, 
Theory ×1, Knowledge Test ×1. 

Our Three-Strand Purpose 

▸  Knowledge — the full R014 specification — Topic 2 engineering materials (metals, polymers, ceramics, composites, smart 
materials), Topic 3 manufacturing requirements (drawing standards, scales of manufacture, CAD/CAM/CNC, QC/QA), Topic 4 
inventory management and lean manufacturing (MRP, JIT, TIMWOOD); Topic 1 taught in Y9. 

▸  Disciplinary Thinking — planning, manufacturing and evaluating engineering components to professional standards — 
SOPs with speeds and feeds, risk assessments with severity/likelihood matrices, quality inspection and tool documentation 
mirroring real R015 NEA requirements. 

▸  Skill — precision machining on lathe and milling machine (facing, turning, drilling, reaming); Onshape 3D modelling; BS EN 
8888 orthographic drawing; Kirimoto CNC toolpath generation; laser cutter and 3D printer operation. 

 

🧭🧭  Curriculum Journey — Learning Sequence by Term (Six Half-Terms, 18 Fortnights) 

AUTUMN TERM (HT1–2) SPRING TERM (HT3–4) SUMMER TERM (HT5–6) 

NEA Mock Tasks 1–3 + Materials Theory Task 4 Machining + Drawing, CAD/CAM & Quality CNC, Lean Manufacturing & End-of-Year Test 

R015 mock (Depth Gauge): Task 1 SOP for Body, Pin and Thumbscrew; Task 2 risk 
assessment; Task 3 mark out, centre punch, chain drill and first lathe work. Theory Topic 
2: material properties, metals, thermoplastics, thermosets, ceramics, composites. CAD: 
Onshape setup and drawing output. PATHS A1 & A2. 

Task 4: machining the Pin and Thumbscrew on the lathe and the Body on the mill, plus the 
Task 4 written task; Task 5 tool documentation begins. Theory: smart materials; Topic 3 — 
engineering drawings, scales of manufacture, CAD/CAM/CNC, quality (QC/QA). CAD: 
Kirimoto CNC simulation. PATHS A3 & A4. 

Tasks 4/5 final machining and evaluation; CNC operation — laser cutter and 3D printer; 
lathe consolidation and full skills sign-off. Theory Topic 4: MRP, JIT and the seven 
TIMWOOD wastes; revision of Topics 1–4 and the End-of-Year Test (30Q, 45 min). PATHS 
A5 & A6 with summer targets. 

A Spiral Curriculum  Year 10 builds directly on the Y9 KS4 Bridge: Topic 1 was taught in Y9, freeing Year 10 to cover Topics 2–4 and run the complete five-task NEA mock. Every skill — SOP writing, risk assessment, precision turning, BS EN 8888 drawing, CNC toolpaths — is 
rehearsed in full before the real R015 (Angle Plate) and R016 (CNC Templates) NEAs in Year 11, when the R014 examination (40%) is sat on 26 May. 

 

📝📝  Assessment Information 

How Pupils Are Assessed 

▸  Weekly knowledge tests — one per fortnight after each theory lesson, retrieval of R014 specification content 

▸  Six half-termly PATHS assessments — covering both the NEA strand and the theory topics of that half-term; three SMART 
targets set in green pen after each 

▸  End-of-Year Test — 30 questions, 45 minutes, assessing R014 readiness ahead of Year 11 

▸  Homework (WOTC) — six slots per fortnight 

Six Half-Term PATHS Calendar 

▸  A1 (FN3): Materials + Task 1 SOP quality  •  A2 (FN6): Materials cont. + Tasks 2/3 

▸  A3 (FN9): Smart materials, drawing, scales + Task 4  •  A4 (FN12): Topics 1–3 comprehensive + Tasks 4/5 

▸  A5 (FN15): Topic 4 full + Tasks 4/5/CNC  •  A6 EOY (FN18): all topics + End-of-Year Test 

⭐  PATHS Marking Framework 

PATHS operates at KS4 level: every comment is tied to R014/R015 criteria language, and the student green pen response is countersigned by the teacher. 

 Element What it means Example in this year 

P Positive Comment Specific and tied to R014/R015 criteria language. “Your risk assessment correctly identifies the lathe swarf hazard, applies a severity 4 / likelihood 3 rating and proposes a 
realistic control measure — a Level 3 response for Task 2.” 

A Attainment Mark KS4 grade (1–4), with explicit reference to R014 topic performance and R015 task quality. “KS4 Level 3 — Expected. Your Task 1 SOP covers all operations; your knowledge test score of 7/10 is at the Expected level for 
HT1.” 

T Target One specific R014 or R015 target, mark-scheme referenced. “Your Task 1 SOP for the Pin does not specify the cutting speed for each turning operation — the R015 mark scheme requires 
machine settings including speeds and feeds.” 

H How-to Specific, actionable, with correct engineering terminology. “For each turning operation add a row: Cutting speed Vc = 30 m/min (mild steel, HSS tool); RPM = (1000 × 30) / (π × 20) = 477, 
set to 500 rpm.” 

S Student Response Green pen, same or next lesson; teacher countersigns. Student adds cutting speeds to every SOP operation in green pen. 
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