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	Subject:
	Engineering
	Year: 
	KS3 (Yr.7-9)
	Ability: 
	All



	Term / Date(s)
	Yr.7 rotation (approximately 9 lessons)
	Yr.8 rotation (approximately 9 lessons)
	Yr.9 rotation (approximately 9 lessons)

	Topic
	Lego figure redesign project
	CAD design
	Acoustic speaker project	

	Topic overview


	Students are to investigate an engineered product (a Lego minifigure) analysing materials, manufacturing processes and design considerations.  Students are to develop a ‘new’ Lego figure design and produce professional presentation drawings of their idea.

	Students are to be introduced to the key principles of the design process; developing a new design from inception to final presentation drawing (3D CAD model).

	Students are to create a layered acoustic speaker box using pine and acrylic. Students are to design the box frame, layers and manufacture the product using a wide variety of workshop tools.


	Components



	Students will learn to;
1. understand what product analysis is, why it is important and how to analyse a given product using ACCESSFM
2. understand the core types of plastics, their properties & uses to better understand how material choice affects product performance
3. understand of how plastics are manufactured using industrial techniques to produce identical, batch products
4. understand what a design specification is, why it is important.  and how to generate a list of criteria
5. understand how to produce a range of design ideas to meet the brief & specification; understand why we create a range and how to use evaluative techniques to identify the most successful design ideas for realisation
6. understand what orthographic drawing is, why it is important and how to create an orthographic drawing using a range drawing equipment 
7. use CAD modelling software (2D Design) to produce effective 2D orthographic projection drawings

	Students will; 
1. understand what product analysis is, why it is important and how to analyse a given product using ACCESSFM
2. understand what a design specification is, why it is important.  and how to generate a list of criteria
3. understand how to produce a range of design ideas to meet the brief & specification; understanding why we create a varied range 
4. develop an understanding of how products are manufactured using industrial techniques (3D printing) to produce identical, batch products
5. be able to evaluate design ideas using the success criteria determined in the design specification
6. use CAD modelling (SketchUp) software to produce an accurate, presentation drawing of the final idea 



	Students will learn to;
1. Analyse a design brief and create a mind map overview of the entire project. 
2. Use presentation skills in order to generate a range of design ideas for the speaker within material and acoustic constraints. 
3. Make a isometric and a 3rd angle orthographic drawing of their final design. 
4. Know the safety rules of the workshop.
5. Mark out, measure and cut solid wood accurately using a Bench hook, tenon saw and tri square. 
6. Know how to clamp and drill work using a Forstner bit to create large holes. 
7. Know how to approach cutting difficult shapes in wood using a coping saw. 
8. Know how to glue wood using a vice and PVA
9. Decorate and finish the product using the belt sander, pillar drill and line bender to make a backrest for the phone and decorate. 
10. Apply quality control throughout the making process.
Evaluate produced outcome in order to determine possible ways in which to improve.

	Golden knowledge
	· Understand what a product analysis is and why it is important (identify strengths & weaknesses to adopt/remove in own designs)
· Understand how to complete a product analysis using ACCESSFM
· Understand the key characteristics of plastics (tough/easily shaped/durable) and why we use them
· Understand how plastics are commonly manufactured into products (injection moulding) and why this process is used (speed/accuracy)
· Understand what a design specification (list of criteria) is and why it is important (defines design purpose)
· Understand how to generate a design specification
· Understand how to produce a range of character ideas (combining strengths & improving features)
· Understand why we generate a range (present design thinking)
· Understand what an orthographic drawing is (2D drawing from standard views) and why it is used (commonly understood / shows details to support making)
· Understand how to produce an orthographic drawing (ruler/square paper/construction lines)
· Understand how to use CAD modelling software;
· Be able to use 2D Design to draw basic shapes/lines
· Be able to use grid lock/step lock
· Be able to use the dimension tool
· Understand why we use CAD modelling software (quality & accuracy)
	· Understand what a product analysis is and why it is important (identify strengths & weaknesses to adopt/remove in own designs)
· Understand how to complete a product analysis using ACCESSFM
· Understand what a design specification (list of criteria) is and why it is important (defines design purpose)
· Understand how to generate a design specification
· Understand why we generate a range (present design thinking)
· Understand how plastics are manufactured into rapid prototypes (3D printing) and why this process is used (speed/accuracy)
· Understand how to evaluate design ideas using the success criteria (identified in the specification) to rank produced ideas
· Understand how to use CAD modelling software;
· Be able to use SketchUp to draw basic shapes/lines
· Be able to alter views
· Be able to use the rendering tools
· Understand why we use CAD modelling software (quality & accuracy
	· Understand the task
· Know how an acoustic speaker works
· Be able to identify Isometric drawings
· Understand what 3rd angle orthographic drawing is
· Know how to be safe in the workshop
· Know the names of tools you have used
· Be able to safely clamp work and drill with precision.
· To be able to cut and remove material from difficult shapes
· Be able to apply glue and clamp with care and precision whilst creating little waste or mess.
· Know what to do to improve the quality of your finished piece
· Know how to use the line bender and pillar drill safely. 
· Record and Communicate the tools and processes used.
· 

	What pupils should already know
(prior learning components)


	· How to evaluate products/ideas to determine benefits & problems (Yr.7)
· How to draw basic 2D shapes and present neatly to communicate design ideas (KS1)
· Where we source plastic from, some example plastics and some simple properties e.g. strong (KS2)
· How to use some CAD tools (mouse/keyboard) to use software
How to use some drawing equipment to produce accurate drawings (ruler) (Yr.7)
	· How to analyse products using ACCESSFM (Yr.7)
· How to produce a design specification (Yr.7)
· How to produce design ideas (Yr.7)
· How computers are used to produce design ideas (Yr.8)
· How design ideas can be drawn on computer and used to manufacture products (Yr.7)
· How to evaluate design ideas (Yr.7)


	· How to draw basic 2D shapes and shade neatly to present ideas (Art)
· How to develop and present ideas  (Y7 and 8)
· Essential workshop health and safety rules to be able to work safely (Yr.7)
· How to use some workshop tools (saws/files) to remove material (Yr.7 3D and Eng)
· How to use some workshop equipment to remove material (pillar drill and belt sander) (Yr.7 &8 3D and Eng)
· How to evaluate products/ideas to determine benefits & problems (Yr.7 &8)

	Transferrable knowledge (skills)



	· How to complete a product analysis
· How to generate & communicate design ideas
· How to self & peer evaluate ideas
· How to use tools & equipment to generate accurate presentation drawings
· How to use CAD (2D Design) tools to generate rendered images
· How to use CAD equipment safely

	· How to produce a product analysis
· How to produce a design specification
· How to generate design ideas 
· How to use CAD modelling software
· How to generate design ideas and evaluate these against a specification

	· How to complete a task analysis mind map
· How to generate & communicate design ideas effectively
· How to use a wider range of workshop tools more independently including accurate measurement and quality control.
· How to self-evaluate ideas 
· How to apply quality control.
How to use workshop tools & equipment safely to produce effective prototype outcomes

	Key vocabulary pupil will know and learn


	· Existing products, analysis, ACCESSFM 
· Inspiration
· Thermoplastic properties
· Injection moulding
· Orthographic
· 2DDesign

	· Existing products, analysis, ACCESSFM 
· Isometric sketching
· 3D printing
· Impact on society
· SketchUp
· Evaluation

	· Acoustic amplifier,
· Cross section, layer, 
· Inspiration, design ideas, development, layers.
· Presentation drawing, shading, rendering
· Quality control, mm measurement and accuracy. 
Pine, Acrylic, Tennon saw, bench hook, vice, belt sander, hole saw, line bender,  Dremmel tool, varnish, wax, woodstain.

	Assessment activities



	· To be able to investigate an engineered product. Compared against EDSM grade criteria (to take place ~post-lesson 4/9).
· To be able to produce accurate technical drawings (inc. CAD models). Compared against EDSM grade criteria (to take place ~post-lesson 9/9).
· Assessment sheets: I:\ADT\Technology\KS3\LESSONS\2023-2024\Engineering\Y8 Engineering (lego redesign)\ASSESSMENT
· 
	· To be able to investigate an engineered product. Compared against EDSM grade criteria (to take place ~post-lesson 4/9).
· To be able to produce accurate technical drawings (inc. CAD models). Compared against EDSM grade criteria (to take place ~post-lesson 9/9).
Assessment sheets: I:\ADT\Technology\KS3\LESSONS\2023-2024\Engineering\Y9 Engineering (redesign inc sketchup)\ASSESSMENT
	· Create ideas that meet the brief EDSM grade criteria (to take place ~post-lesson 2/3).
· Final outcome (prototype) compared against EDSM grade criteria (to take place ~post-lesson 9).
· Assessment: I:\ADT\Technology\KS3\Aim Higher Sheets and Assessment\Technology\Product\Year 9\Acoustic Speaker

	Resources available



	· Lesson resources in DT shared
· Desktop computers (including 2D Design + Sketchup) & printer required.
	· Lesson resources in DT shared
· Desktop computers (including SketchUp) & printer required.
	· Lesson plans: I:\ADT\Technology\KS3\LESSONS\Year 9 Product\Year 9 Acoustic speaker \LESSONS
· 

	Notes

Why this topic is important…

	· Further develops understanding of existing products and how designers using analysis techniques to help students to generate ideas.
· Provides key knowledge of plastic properties, uses and manufacturing techniques enabling students to choose and work with materials to produce products that are more successful.
· Further develops design skills enabling students to consider & overcome barriers/limitations to design products that are more successful.
· Provides key knowledge of CAD modelling, enabling students to edit/manipulate design ideas needed to produce successful products in the modern technological age.
Inspires and engages students in preparation for choosing options.
	· 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.
· Provides a structure/familiarity for students to draw upon/refer back to when completing their coursework portfolio.
· Further develops understanding of existing products, embedding knowledge of how (& why) engineers combine/shape materials to create functional products.
· Provides key knowledge of CAD modelling, enabling students to edit/manipulate design ideas needed to produce successful products in the modern technological age.
· Provides key knowledge of CAD modelling, enabling students to edit/manipulate design ideas needed to produce successful products in the modern technological age.
· 
	· Further develops understanding of designing within limitations.
· Designer’s use analysis techniques to help students to generate more successful ideas; this is needed in all D&T subjects.
· Further develops design skills enabling students to consider & overcome barriers/limitations needed to develop products that are more successful / challenging.
· Increases accuracy and measurement techniques including reading plans and instructions in MM.
· Provides key knowledge of tools and processes.
· Further develops practical skills, introducing new equipment knowledge & understanding enabling students to demonstrate greater depth and breadth of skills related to a different material area and work more independently. 
· Further embeds key routines of health & safety so that students can become independent, confident learners in all D&T subjects
· Encourages students to work reflectively to identify errors individually and improve using quality control. 
· Inspires and engages students so that students are better informed for choosing options.
· Work reflects the creative components needed for further study at KS4.
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