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	Subject:
	Engineering
	Year: 
	KS4 (Yr.10)
	Ability: 
	All



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

	Topic
	Design processes
	Design requirements
	Communicating design outcomes

	Topic overview


	Students are to be introduced to the key principles & topics underpinning Engineering and the course.  Students will develop knowledge and understanding of the importance of designing  processes and the impact this has on the success of engineered products.  
Students will begin to develop practical workshop skills to manipulate raw materials (metal) into useable products using core tools & equipment. 
	Students will develop an understanding of the types of criteria included in an engineering design specification and how this can be used to generate ideas for a product.  Students will also develop an understanding of a range of influences on engineering designs, specifically types of manufacturing processes.
Students will further develop practical workshop skills to manipulate raw materials (metals) into useable products using more specialised processes e.g. milling machine & lathe.
	Students are to further develop knowledge and understanding of the key principles of the design process; developing a new design from inception to final presentation drawing.
Students will further develop practical workshop skills to manipulate raw materials (metals) into useable products using more specialised processes e.g. buffing wheel & Vernier callipers.

	Components



	Students will;
1. Develop an understanding of types of drawing style (2D & 3D) and how to improve presentation through shading and other techniques.
2. Develop an understanding of different design strategies with a particular focus on linear design
3. Understand how to respond to a given brief, researching potential solutions to the problem before generating a list of success criteria (design specification).
4. Understand how to produce design ideas that reflect the design brief and specification and understand how to evaluate these ideas against the design criteria to determine the most successful.
5. Develop a basic understanding of the tools & equipment to be used in the workshop; including how to meet the needs of a risk assessment; to ensure safe working practices are used.
6. Understand and use a range of workshop tools & equipment to produce effective final products from metal (mild steel).
	Students will;
1. Develop an understanding of design criteria included in a design specification and how this list of criteria can be used to generate ideas for a product.
2. Develop an understanding of how engineering designs are influenced by material availability and forms.
3. Develop an understanding of how engineering designs are influenced by manufacturing processes including different scales of production and production costs.
4. Develop an understanding of how engineering designs are influenced by market pull and technology push.
5. Develop an understanding of how engineering designs are influenced by sustainability concerns.
6. Understand and use a range of workshop tools & more specialised equipment (milling machine & lathe) safely to produce effective final products from metal (mild steel).
7. Further develop an understanding of safe working practices employed to use tools & equipment correctly.

	Students will;
1. be able to complete a product analysis using ACCESSFMM
2. be able to produce a design specification to guide design ideas
3. be able to produce a range of design ideas to communicate design thinking
4. be able to evaluate design ideas using the success criteria determined in the design specification
5. be able to produce a third angle orthographic drawing of the most successful design idea
6. Develop an understanding of CADCAM and it’s increasing importance in modern industry/manufacturing. 
7. be able to use CAD modelling software to produce an accurate, presentation drawing of the final idea 
8. Understand and use a range of workshop tools & equipment safely (including specialist equipment i.e. lathe/milling machine) to produce effective final products from metal.

	What pupils should already know
(prior learning components)


	· Why Engineering is important/relevant; including some famous example engineers (KS3).
· How to evaluate products/ideas to determine benefits & problems (KS3).
· How to interpret basic working drawings (side, front & front plan views) (KS3)
· Essential workshop health and safety rules (KS3).
· How to use some workshop tools (saws/files) to remove material (KS3).
· How to use some workshop equipment to remove material (pillar drill) (KS3).
	· How to identify common materials, e.g. metal & plastic, and their most obvious properties e.g. strong (KS3).
· The impact on the environment of using plastics (KS1).
· The impact of using electricity on the environment (KS2).
· How to evaluate products (Yr.10 HT1).
· Essential workshop health and safety rules (KS3).
· How to use most workshop tools (inc. tap wrench) to manufacture products (Yr.10 HT1).
· How to use some workshop equipment (inc. pillar drill) to remove material (Yr.10 HT1).
	· How to analyse products using ACCESSFM (Yr.7)
· How to materials are commonly combined e.g. glue / shaped with tools (KS3).
· How to produce a design specification (Yr.7)
· How to produce design ideas (Yr.7)
· How to evaluate design ideas (Yr.7)
· How design ideas can be drawn on computer and used to manufacture products (KS3)
· How computers/robots are used to manufacture products (KS2)
· Essential workshop health and safety rules (Yr.10 Autumn term 1).
· How to use most workshop tools (inc. pillar drill) to remove material (Yr.10 Autumn term 1).
· How to use some specialist workshop equipment (inc. milling machine) to remove material (Yr.10 Autumn term 2).


	Transferrable knowledge (skills)



	· How to produce 2D & 3D sketches.
· How to produce 3D drawings in isometric.
· How to produce a simple working drawing.
· How to complete a product analysis.
· How to produce a design specification.
· How to produce concept sketches.
· How to evaluate ideas against the specification.
· How to complete a risk assessment.
· How to use workshop tools & equipment to generate a tap wrench (specifically using the pillar drill & a tap & die set).
· How to use workshop tools & equipment to produce effective outcomes.
	· How to produce a specification using a wide range of design criteria.
· How to identify common materials & their properties & uses.
· How to identify common manufacturing processes and their characteristics.
· How to determine the impact on the environment of using materials and manufacture.
· How to use workshop tools & equipment to generate a hammer (specifically using the milling machine, a tap & die set and a lathe).
· How to use workshop tools & equipment to produce effective outcomes.
	· How to produce a product analysis
· How to produce a design specification
· How to generate design ideas and evaluate these against a specification
· How to generate an orthographic drawing 
· How to use CAD modelling software
· 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 & a rivet gun & rivet).
· How to use workshop tools & equipment to produce effective outcomes.


	Golden knowledge
	· Understand what a 2D & 3D drawing is.
· How to use square paper to create an orthographic 2D drawing.
· How to use isometric paper to create an isometric 3D drawing.
· How to add colour with shading.
· How to complete a product analysis.
· How to produce a design specification.
· How to produce concept sketches.
· How to evaluate ideas against the specification.
· How to complete a risk assessment.
· How to work safely in the workshop.
· How to use tools & equipment correctly to make a given product.
	· Understand different types of criteria included in a design specification.
· How to produce a design specification,
· How designs are influenced by material availability and forms.
· How designs are influenced by manufacturing processes including different scales of production and production costs.
· How designs are influenced by market pull and technology push.
· How designs are influenced by sustainability concerns.
· How to work safely in the workshop with more specialised equipment.
· How to use specialised tools & equipment correctly to make a given product.
	· How to produce a product disassembly
· How to produce a complex design specification
· How to generate effective design ideas in 3D
· How to evaluate a range of ideas against a specification
· How to generate a formal orthographic drawing using all required conventions.
· Understand what CADCAM is.
· How to use CAD modelling software (2D Design & SketchUp)
· How to work safely in the workshop with specialised equipment.
· How to use specialised tools & equipment correctly to make a given product.


	Key vocabulary pupil will know and learn


	· 2D, orthographic, 3D, isometric, shading, thick & thin lines
· Design brief & problem, product analysis, ACCESSFM, design specification, design ideas, evaluation against the specification
· Risk assessment.
· Mild steel, permanent marker, scriber, hack saw, file, centre punch, hammer, anvil, threaded rod, wing nut, pillar drill, tap wrench, tap, cutting compound, assembly,  abrasive paper, polishing wheel, polishing compound.
	· Ferrous, non-ferrous, alloys, thermoplastics, thermosets, 
· 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
· Environment, sustainability, impact, fossil fuels, renewable fuels, recycling, pollution, disfiguring the landscape, reuse.
· Mild steel, permanent marker, scriber, hack saw, file, centre punch, hammer, pillar drill, tap wrench, tap, die wrench, milling machine, cutting compound, assembly, lathe, knurling tool, abrasive paper, polishing wheel, polishing compound.
	· Product analysis, ACCESSFMM, design specification, design ideas, isometric, annotation, labels, notes, evaluation against the specification
· Orthographic drawing, side view, front view, plan view, construction lines, dimensions, parts table, scale
· CAD, model, 2D Design, SketchUp, drawing tools, setup
· Mild steel, permanent marker, scriber, hack saw, file, centre punch, hammer, pillar drill, tap wrench, tap, cutting compound, milling machine, lathe, turning, facing off, knurling, riveting, rivet gun, rivets, 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).
· Final practical outcome – effective use of skills covered (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).
· Final practical outcome – effective use of skills covered (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).
· Final practical outcome – effective use of skills covered (completed at the end of the half term).

	Resources available
	· Lesson plans: I:\ADT\Technology\KS4\Engineering\Yr.10\Autumn term 1.
· Computer rooms/laptops for product analysis research.
	· Lesson plans: I:\ADT\Technology\KS4\Engineering\Yr.10\Autumn term 2.
· Computer rooms/laptops for materials research.
	· Lesson plans: I:\ADT\Technology\KS4\Engineering\Yr.10\Spring term 1.
· Computer rooms/laptops for processes research.


	Notes

Why this topic is important…

	· Introduces new Engineering cohort to key concept; design processes (links to RO38).
· Further develops understanding of existing products, embedding new knowledge of how (& why) engineers combine components to create functional products. (links to R039).
· Further develops understanding of drawing types, embedding new knowledge of working drawings and how they can be created (links to R039)
· Further develops practical skills, introducing new equipment knowledge & understanding required for Yr.11 Engineering practical coursework. (links to RO40).
· Further embeds key routines of health & safety, embedding new knowledge of how risk assessments are used to reduce risks. (links to RO40).
· Inspires and engages students having only recently chosen to study the course.

	· Develops understanding of materials advantages & disadvantages and how they can be use in different Engineering contexts/products to support development of design ideas. (links to R038).
· Develops understanding of manufacturing techniques advantages & disadvantages and how they can be used with materials to produce engineered products. (links to R038).
· Further develops practical skills, introducing new specialist equipment knowledge & understanding (links to R040).
· Further embeds key routines of health & safety to ensure students work safely and with increased independence (links to R040).
	· Develops understanding of the design process and the stages within it and how their completion leads into the development of more successful design ideas/products (links to R039).
· Provides a structure/familiarity for students to draw upon/refer back to when completing their coursework portfolio (links to R039).
· Further develops understanding of existing products, embedding knowledge of how (& why) engineers combine/shape materials to create functional products. (links to all assessed units).
· Further develops practical skills, introducing new specialist equipment knowledge & understanding (links to R040).
· Further embeds key routines of health & safety to ensure students work safely and with increased independence (links to R040).
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