1. Core Technical Principles
New & Emerging Technologies
· Industry and enterprise
· Sustainability
· People, culture and society
· Production techniques and systems
· Robotics & automation
· Effects on environment and workforce
Energy, Materials, Systems & Devices
Energy Storage & Generation
· Renewable & non‑renewable energy sources
· Kinetic energy, mechanical devices
Modern & Smart Materials
· Thermochromic, photochromic, shape‑memory alloys
· Composites
· Technical textiles
Mechanical Devices
· Levers, pulleys & gears
· Cams & followers
· Motion types (rotary, reciprocating, linear, oscillating)
Electronic Systems
· Input, process, output
· Components: resistors, LDRs, LEDs, switches
· Circuits & flowcharts

📘 2. Specialist Technical Principles
(You study all areas, but one material category will be the main focus for your exam.)
Papers & Boards
· Properties & uses
· Manufacturing processes (die cutting, lamination, printing)
Timbers
· Hardwoods vs softwoods
· Manufactured boards
· Tools, equipment & machining
· Joints, fixings & adhesives
Metals & Alloys
· Ferrous, non‑ferrous & alloys
· Stock forms & properties
· Shaping, fabrication & finishing techniques
Polymers
· Thermoforming vs thermosetting plastics
· Moulding processes (injection, extrusion, vacuum forming)
Textiles
· Natural & synthetic fibres
· Woven, knitted & non‑woven fabrics
· Fabric finishes
Material Properties
· Mechanical properties (tensile, compressive strength, elasticity)
· Aesthetic & functional properties
Commercial Processes
· One‑off, batch, mass & continuous production
· Quality control & quality assurance
· Standard components

📘 3. Designing & Making Principles
Design Thinking & User Needs
· Primary & secondary research
· Target user & market
· Ergonomics & anthropometrics
· Design contexts
Design Strategies
· Iterative design
· Collaboration
· Social, moral & environmental considerations
Communicating Design Ideas
· 2D & 3D sketching techniques
· Orthographic drawings
· Isometric drawings
· CAD software & modelling
Designing for Manufacture
· Tolerances
· Accuracy in marking out
· Prototypes & models
Tools, Equipment & Processes
· Hand tools
· Power tools
· Machine tools
· Safety procedures
Surface Treatments & Finishes
· Painting, varnishing, lacquering
· Textiles finishes
· Metals & polymers surface treatments
Environmental, Social & Economic Impacts
· Life‑cycle assessment (LCA)
· The 6Rs (reduce, reuse, recycle, etc.)
· Sustainability of materials

📘 4. Exam Preparation Checklist (Written Exam)
· Able to evaluate products
· Understand design contexts
· Analyse user needs/problems
· Apply technical principles to scenarios
· Use subject‑specific terminology
· Sketch to communicate ideas under time pressure
· Answer 12‑mark design question effectively

