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Curriculum Planning Template

	Subject:
	Engineering
	Year: 
	KS4 (Yr.11)
	Ability: 
	All



	Term / Date(s)
	Autumn term 1
	Autumn term 2
	Spring term 1

	Topic
	Unit 2: Producing Engineered Products
Unit 3: Solving Engineering Problems
	Unit 2: Producing Engineered Products
Unit 3: Solving Engineering Problems
	Unit 2: Producing Engineered Products
Unit 3: Solving Engineering Problems

	Topic overview


	Students will complete 3/5 ‘theory’ based lessons per timetable cycle to develop and embed knowledge and understanding of Engineering principles.  2/5 ‘practical’ lessons will be spent developing a practical outcome in response to a brief set by the exam board.
	Students will complete 3/5 ‘theory’ based lessons per timetable cycle to develop and embed knowledge and understanding of Engineering principles.  2/5 ‘practical’ lessons will be spent developing a practical outcome in response to a brief set by the exam board.
	[bookmark: _GoBack]Students will complete 3/5 ‘theory’ based lessons per timetable cycle to develop and embed knowledge and understanding of Engineering principles.  2/5 ‘practical’ lessons will be spent developing a practical outcome in response to a brief set by the exam board.

	Components



	Students will;
1. develop a greater understanding of engineering sectors & their respective example products to understand the influence of Engineering in society.
2. develop a greater understanding of famous engineers & the importance of their respective innovations to understand the influence of Engineering in society.
3. analyse products to determine key features and functions of component parts to better understand how working products operate.
4. apply knowledge & understanding of workshop tools & equipment including how to meet the needs of a risk assessment; to ensure safe working practices are used when producing engineered products.
5. understand and use a range of workshop tools & equipment to produce an effective final product from metal (mild steel) and plastic (acrylic) demonstrating the ability to use specialist practical skills & understanding to manufacture effective outcomes.
	Students will;
1. develop a greater understanding of engineering materials & their respective properties & characteristics to better understand how material choice affects product performance.
2. develop a greater understanding of the environmental impact of materials and the processes used to manufacture products from them to be able to consider sustainability concerns.
3. be able to analyse products to determine key materials used & justify material choice.
4. apply knowledge & understanding of workshop tools & equipment using safe working practices when producing engineered products.
5. understand and use a range of workshop tools & equipment to produce an effective final product from metal (mild steel) and plastic (acrylic) demonstrating the ability to use specialist practical skills & understanding to manufacture effective outcomes.
	Students will;
1. develop a greater understanding of engineering forming process & their advantages & disadvantages to better understand how manufacturing processes are chosen.
2. develop a greater understanding of CADCAM and it’s increasing importance in modern industry/manufacturing.
3. apply knowledge & understanding of workshop tools & equipment using safe working practices when producing engineered products.
4. understand and use a range of workshop tools & equipment to produce an effective final product from metal (mild steel) and plastic (acrylic) demonstrating the ability to use specialist practical skills & understanding to manufacture effective outcomes.

	What pupils should already know
(prior learning components)


	· Knowledge of engineering sectors & example products (Yr.10 Autumn term 1).
· Knowledge of famous engineers and their innovations (Yr.10 Autumn term 1).
· How to identify features and functions of working products (Yr.10 Autumn term 1).
· How to use workshop tools & equipment to meet the needs of a risk assessment through safe workshop practices (Yr.10 Autumn term 1).
· How to use workshop tools (including specialist equipment) to manipulate materials (Yr.10 Autumn term 1).
How to use workshop tools & equipment to produce effective outcomes (Yr.10 Autumn term 1).
	· Key materials properties & how materials are tested (Yr.10 Autumn term 2).
· Metal types, properties, common uses & environmental impact of material (Yr.10 Autumn term 2).
· Plastic types, properties, common uses & environmental impact of material (Yr.10 Autumn term 2).
· New materials (smart & composite), properties, common uses & environmental impact of material (Yr.10 Autumn term 2).
· Surface finishes, properties and their common uses (Yr.10 Autumn term 2).
· The environmental impact of different manufacturing processes (Yr.10 Autumn term 2).
· How to use workshop tools & equipment through safe workshop practices (Yr.10 Autumn term 1).
· How to use workshop tools (including specialist equipment) to manipulate materials (Yr.10 Autumn term 1).
· How to use workshop tools & equipment to produce effective outcomes (Yr.10 Autumn term 1).
	· How materials are combined/shaped to produce products (Yr.10 Autumn term 2).
· Workshop shaping processes (turning & milling) including their advantages & disadvantages (Yr.10 Autumn term 2).  
· Heat joining processes (soldering/welding) including their advantages & disadvantages (Yr.10 Autumn term 2).
· Heat shaping processes for metals (forging/casting) including their advantages & disadvantages (Yr.10 Autumn term 2).
· Heat shaping processes for plastics (vacuum forming/injection moulding/extrusion moulding/blow moulding) including their advantages & disadvantages (Yr.10 Autumn term 2).
· How materials are joined together with fittings & fixings (nuts & bolts etc) including their advantages & disadvantages (Yr.10 Autumn term 2).
· How CADCAM (including 3D printing) is used to produce products including their advantages & disadvantages (Yr.10 Autumn term 2).
· How to use workshop tools & equipment through safe workshop practices (Yr.11 Autumn term 1).
· How to use workshop tools (including specialist equipment) to manipulate materials (Yr.11 Autumn term 1).
· How to use workshop tools & equipment to produce effective outcomes (Yr.11 Autumn term 1).

	Transferrable knowledge (skills)



	· How to complete a product analysis .
· How to differentiate between electrical & mechanical features.
· How to explain the function of component parts.
· How to use workshop tools & equipment (including specialist equipment) to manufacture a task light.
	· How to identify common materials & their properties & uses.
· How to identify common surface finishes & their properties & uses.
· How to determine the impact on the environment of using materials and manufacture.
· How to identify & explain the function of component parts.
· How to use workshop tools & equipment to generate a clock (specifically using the milling machine & lathe).
· How to use workshop tools & equipment to produce effective outcomes.
	· How to identify common joining processes & their common applications.
· How to describe a range of manufacturing processes 
· How to describe the advantages & disadvantages of a range of processes
· How to apply knowledge and understanding to typical exam style questions
· How to use workshop tools & equipment to generate a sliding bevel (specifically using the milling machine & lathe).
· How to use workshop tools & equipment to produce effective outcomes.

	Key vocabulary pupil will know and learn


	· Automotive, Aerospace, Chemical, Communications, Electrical, Mechanical, Medical.
· James Dyson, Elon Musk, Ailie McAdam.
· Components, features, mechanical, electrical, function, materials.
· Risk assessment, tools, equipment
· Mild steel, permanent marker, scriber, hack saw, file, centre punch, hammer, anvil, threaded rod, wing nut, pillar drill, tap wrench, tap, cutting compound, milling machine, lathe, assembly,  abrasive paper, polishing wheel, polishing compound.
	· Durable, tensile strength, toughness, hardness, conductor, insulator, aesthetically pleasing
· Ferrous, non-ferrous, alloys, thermoplastics, thermosets, smart materials, composite material, surfaces finishes, painting, powder coating, dip coating, galvanising, anodizing
· Components, features, mechanical, electrical, function.
· Environment, sustainability, impact, fossil fuels, renewable fuels, recycling, pollution, disfiguring the landscape, reuse.
· Mild steel, permanent marker, scriber, hack saw, file, centre punch, hammer, anvil, threaded rod, wing nut, pillar drill, tap wrench, tap, cutting compound, milling machine, lathe, assembly,  abrasive paper, polishing wheel, polishing compound.
	· Milling, face milling, peripheral milling, turning, facing off, turning a taper, parting, knurling, grooving, boring
· Soldering, soldering iron, filler metal, solder, oxyacetylene welding, oxygen, acetylene, welding torch, brazing
· Hand forging, drop forging, automation, sand casting, investment casting
· Vacuum forming, injection moulding, extrusion moulding, blow moulding, rotational moulding, heat, pressure, die
· Permanent joints; glue/adhesive, temporary joints; nuts, bolts, rivets, screws
· Mild steel, permanent marker, scriber, hack saw, file, centre punch, hammer, anvil, threaded rod, wing nut, pillar drill, tap wrench, tap, cutting compound, milling machine, lathe, assembly,  abrasive paper, polishing wheel, polishing compound.

	Assessment activities



	· Written assessment – test questions based on knowledge & skills covered (completed at the end of the half term).
· Interim assessment of practical outcome – tolerance check of component parts manufactured (completed at the end of the half term).
	· Written assessment – test questions based on knowledge & skills covered (completed at the end of the half term).
· Interim assessment of practical outcome – tolerance check of component parts manufactured (completed at the end of the half term).
	· Written assessment – test questions based on knowledge & skills covered (completed at the end of the half term).
· Interim assessment of practical outcome – tolerance check of component parts manufactured (completed at the end of the half term).

	Resources available
	· Lesson plans: I:\ADT\Technology\KS4\Engineering\Yr.11\Autumn term 1.
· Computer rooms/laptops for tools & equipment presentation.

	· Lesson plans: I:\ADT\Technology\KS4\Engineering\Yr.11\Autumn term 2.
· Computer rooms/laptops for base & arm CAD drawing generation.
	· Lesson plans: I:\ADT\Technology\KS4\Engineering\Yr.11\Spring term 1.
· Computer rooms/laptops for planning for making presentation.


	Notes

Why this topic is important…

	· Reinforces key concepts (areas of Engineering, importance of Engineering, impact of Engineering) (link to Unit 3)
· Further develops understanding of existing products, embedding new knowledge of how (& why) engineers combine components to create functional products.  (link to Unit 1/2/3)
· Further develops practical skills, including specialist equipment knowledge & understanding (link to Unit 2)
· Further embeds key routines of health & safety, embedding knowledge of how risk assessments are used to reduce risks (link to Unit 2). 
Provides students with the opportunity to apply the knowledge and understanding gained in Yr.10.
	· Further develops understanding of materials and how they can be use in different Engineering contexts/products to support development of design ideas (links to Unit 1).
· Further embeds use of technical language to enable students to explain the advantages & disadvantages of materials (links to Unit 3).
· Further develops understanding of existing products, embedding knowledge of how (& why) engineers combine components (and materials) to create functional products (links to Unit 1/2/3).
· Further develops practical skills, including specialist equipment knowledge & understanding (link to Unit 2)
· Further embeds key routines of health & safety (link to Unit 2). 
· Provides students with the opportunity to apply the knowledge and understanding gained in Yr.10.
	· Further develops understanding of manufacturing techniques and how they can be used with materials to produce engineered products (links to Unit 2/3).
· Further embeds use of technical language to enable students to explain the advantages & disadvantages of different processes (links to Unit 2/3).
· Further develops understanding of existing products, embedding knowledge of how (& why) engineers combine/shape materials to create functional products (links to Unit 1/2/3).
· Further develops practical skills, including specialist equipment knowledge & understanding (link to Unit 2)
· Further embeds key routines of health & safety (link to Unit 2). 
· Provides students with the opportunity to apply the knowledge and understanding gained in Yr.10.
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