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Share Multi Academy Trust
Royds Hall - Design and Technology Department

	Subject:
	AQA GCSE Design and Technology
	Year
	10
	Ability 
	MA



	Term / Date(s)
	Half-term 1 
	Half-term 2 
	Half-term 3 
	Half-term 4
	Half-term 5
	Half-term 6

	Topic
	Timbers and Boards
CAD/CAM
New and Emerging Technologies
Stock Forms 
Polymers
	Smart Materials
Modern Materials
Polymers
Energy generation
Environmental Impact
	Papers and Boards
Material Properties
	Metals and Alloys
	NEA Preparation – Contemporary Lighting
	GCSE NEA

	[bookmark: _Hlk161927017]Topic overview

Students will learn…

	Students will complete a photo frame product using softwood and acrylic.

Students will learn about Timbers and Manufactured boards, their categories, sources and properties. 

Students will use a variety of hand tools to produce a high-quality outcome.


	Students complete a series of polymer products, including a coat hook and a polymer mould with vacuum former.

Students will learn about Polymers, their categories, sources, and properties.

Students will learn how to use a variety of equipment to mould and remould Polymers, and the use of additive processes. 

Students will learn about how energy is generated and stored.

	Students will complete different drawing techniques and rendering.

Students will complete modelling on a design brief given for a mobile phone holder.

Students with evaluate their models through analysis and photographs.

Students will learn about material properties.

Students will complete a material testing practical.

	Students will learn about metals and alloys with their properties and uses.

Students will be shown available joining techniques in school.
· Brazing
· Riveting
· Taps and dies.

Students will design and make a metal ornament of their choice.

Students will also learn about wet and dry sandpaper for cleaning up the metal once brazed.



	Designing and making products for others - Contemporary lighting context. 

Task analysis
Problem outline
Client profile and interview
Mood board
Product analysis x2
Environmental page

Gain knowledge of specialist principles and design & making principles and applying this when developing and realising our ideas.

	Completing the final NEA task independently. 

Section A-Introduction of the NEA, investigation pages 
Section B- Design brief and design specification
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	Students should have an overview of the main categories and types of natural and manufactured timbers:
hardwoods including: • ash • beech • mahogany • oak • balsa softwoods including: • larch • pine • spruce manufactured boards including: • medium density fibreboard (MDF) • plywood • chipboard.
Students must know and understand how different properties of materials and components are used in commercial timber products, how properties influence use and how properties affect performance.

Primary sources of Timber and the main processes involved in converting into workable forms (seasoning, conversion and creation of manufactured timbers).

Students will learn how to change the shape and form of timber using wastage processes (Cutting, Sanding, Drilling)

Students will learn how to measure and mark out accurately and cut materials to minimise waste.

The contemporary and potential future use of: • automation • computer aided design (CAD) • computer aided manufacture (CAM).

Students will further their knowledge of using 2D Design to accurately design products using tolerances. They will learn how drawings are exported and created using CAM (laser cutting).
	Students should have an overview of the main categories and types of polymers: thermoforming including: • acrylic (PMMA) • high impact polystyrene (HIPS) • high density polythene (HDPE) • polypropylene (PP) • polyvinyl chloride (PVC) • polyethylene terephthalate (PET) thermosetting including: • epoxy resin (ER) • melamine-formaldehyde (MF) • phenol formaldehyde (PF) • polyester resin (PR) • urea-formaldehyde (UF).

Students will learn how to mould and shape polymers using a Vacuum former and line bender. 

Students will learn how power is generated from: • coal • gas • oil. Arguments for and against the selection of fossil fuels.

How nuclear power is generated. Arguments for and against the selection of nuclear power

How renewable power is generated from: • wind • solar • tidal • hydro-electrical • biomass. Arguments for and against the selection of renewable energy.

Kinetic pumped storage systems. Alkaline and re-chargeable batteries.

Students will be aware of the developments of new materials, including Modern, Smart and Technical Textiles, and how they can be used in products. 

	Students should have an overview of the main categories and types of papers and boards: papers including: • bleed proof • cartridge paper • grid • layout paper • tracing paper boards including: • corrugated card • duplex board • foil lined board • foam core board • ink jet card • solid white board.

Students will model the iterative design process and understand how this is used to develop creativity and avoid design fixation. 

Students will complete different drawing techniques and rendering.
Students will complete modelling on a design brief given for a mobile phone holder.
Students with evaluate their models through analysis and photographs.
Students will learn about material properties.
Students will complete a material testing practical.



 

	Students should have an overview of the main categories and types of metals and alloys: ferrous metals including: • low carbon steel • cast Iron • high carbon/tool steel non-ferrous metals including: • aluminium • copper • tin • zinc alloys including: • brass • stainless steel • high speed steel.
Students will learn how to measure, mark out, cut, file, drill, braze and anneal steel, to further their designing and making skills for the NEA.

	 Students will learn how to start their NEA projects:

· Analyse a task.
· Select a problem and write an outline.
· Profile a client.
· Research existing products and the work of others.
· Evaluate the environmental, economic, and social impacts of a product.
· Write an effective design brief and specification. 

Scaffolding and ACCESSFM will be used to support students to write their own design specification criteria.

Students will learn how to write a design brief so that they can complete this activity independently in the real assessment.

Students will be shown how to present NEA ideas pages and will need to recall design communication skills from previous units so that they can complete this task independently. 

Students will learn how to test ideas against design specification criteria so that they can develop appropriate ideas which meets a client’s requirements. 

To identify how tolerance measurements can be used when designing/ modelling their ideas to improve accuracy and quality. 

Students will learn about surface finishes so that they can use these to improve the appearance of their products or make them more durable. 

To study the work of others (designers and companies) and reflect on how this can influence the design and development of their own products. 

Revisit specialist material properties and origins so that they can make informed choices when designing their own products, communicate this information through annotation. 

Revisit manufacturing processes and finishes so that they can communicate how they might make their own designs.

Discuss environmental considerations and identify the positive impact they can have when designing their own products.  

Be able to identify the advantages of different design strategies including iteration, collaboration, and user-centred design, so that they can model these when developing their own products.

Students will develop at least one idea through sketching and modelling so that they can model an iterative design process. 
	Students will explore live contexts provided by AQA and analyse how they may investigate their chosen topic. 
Students will analyse in detail all aspects of the context enabling them to plan how to investigate (research a context).  
Students will identify a client or focus group to work with during the NEA ensuring they develop products for a specific user.  
Students will independently analyse their investigation work so that they can develop their own design brief and specification which is relevant to the original context title.

	What students should already know
(prior learning components)


	Students should have experience of safe work practices within the workshop.
Students will have used a variety of hand tools, such as Coping Saw, Tenon Saws, File.

Students will have used a variety of workshop machinery such as Pillar Drill, Vertical Sander.

Introduction to basic properties and knowledge of Timbers.


	Introduction to basic knowledge of Polymers.

Students should understand Sustainability and the 6R’s.




	Students should have had experience using craft knives and cutting boards safely.

Students should understand the basic differences between paper and boards.
	Students will have worked with metals and have had an introduction to basic properties and knowledge of Metals and Alloys.

Students will have worked within the workshop environment and will be aware of the required health and safety protocols.

	Students have been introduced to investigation and analysis skills during KS3.

Students have been introduced to the concept of working to a context in KS3 units of work.

Students will have learned a range of design communication skills and will be encouraged to recall these skills when practicing section C- Generation of Ideas. 

Students will have completed some modelling during 

Students will have experience of adding electronics to a product.
	The use of mind maps to analyse tasks has been covered in KS3 in different units, including Amplifier unit.

Students have learned how to use different analysis tools including ACCESSFM.

Students will have completed research and analysis of the work of others throughout KS3. 

Client profile and questionnaires link to work undertaken to identify client needs in KS3 units across all D&T disciplines.





	Transferrable knowledge (skills)



	Working with a range of materials enables students to design and manufacture a wider range of products and allows them to demonstrate more skills in year 11 (NEA). 

Understanding the working properties of materials will help students make informed decisions when selecting materials for future projects (NEA).

	Environmental impact and sustainability of Polymers and manufacturing processes are explored in this module ensuring students can consider the wider issues around design and development of new products.

Learning CAD/CAM is an extremely useful tool in supporting Y11 NEA projects, but also as a foundation for those wanting to follow D&T based careers and HE. This knowledge will give a foot up for those wanting to enter the manufacturing industries.

	Understanding the working properties of materials will help students make informed decisions when selecting materials for future projects.   
	Working with a range of materials enables students to design and manufacture a wider range of products and allows them to demonstrate more skills in year 11.
	By completing a mini-NEA, they will have the knowledge and a blueprint for what is required in the final NEA released on June 1st. This should allow them to be more independent in completing it in Year 11.
	Learning how to complete specific tasks for the NEA supports students to be successful with this assessment and promotes independent investigation skills, analytical and creative skills.  

	Key vocabulary pupil will know and learn


	CAD (Computer Aided Design), CAM (Computer Aided Design), Automation, Laser Cutting, CNC.

Hand Tools: Wastage/ removal, filing, sanding, shaping, Tenon Saw, Coping Saw, Marking Gauge, Try Square.

Workshop Machinery: H&S practice e.g. safety guards.

Timbers: Hardwoods, Softwoods and Manufactured Boards. Seasoning. Conversion, Planks, Boards, Mouldings.  

	Polymers: Thermoplastic and Thermosetting, Names of specific Polymers, Additive, process, Line Bending, Vacuum forming. 

Names of renewable and non-renewable energy sources. Kinetic, Alkaline.

Smart Materials: Thermochromic, Photochromic, SMA (Shape Memory Alloy).

	Papers & Boards: Microns, GSM, Cartridge Paper, Layout, Bleed-Proof, Tracing, Grid, duplex board, foil lined board, foam core board, ink jet card, solid white board.

	Metals: Ferrous metals including low carbon steel, cast Iron, high carbon/tool steel.  Non-ferrous metals including aluminium, copper, tin, zinc. Alloys including brass, stainless-steel, high-speed steel.

	Contemporary, Design Brief, Specification, Exploring Design Possibilities, Generating, Modelling, Evaluation  
	Context, investigation, analysis, ACCESSFM, specification, brief, design, iterative, collaborative, development, modelling, rendering, communication, client.  

	Assessment activities



	 HT1 Assessment in Exam Week covering HT1 and KS3 Knowledge.
	Individual end of topic assessments.

	HT3 End of topic assessment, covering HT1 – 3 and KS3 Knowledge.
	Individual end of topic assessments.

	HT5 End of topic assessment, covering HT1 -5 and KS3 Knowledge.
	Mock exam (2hr paper) including topics from each unit covered to date. 

	Resources available

	
T:\RHS-Depts\Arts & Design Technology\D&T Subjects\D&T 2022-23\KS4\KS4 D&T\Year 10\Year 10 GCSE Technology

	Notes

Why this topic is important…

	This unit ensures all DT students can identify essential hand tools and can safely operate larger equipment. 

Theoretical knowledge gained in this unit supports students to be successful with core technical principles questions in the written exam.

Identifies gaps in student practical knowledge (skills) and provides a basic working knowledge of how to prepare, shape and finish a range of materials.

	Ensures students can consider wider issues (environmental) related to Design Technology when designing future projects. 

Theoretical knowledge gained in this unit supports students to be successful with specialist questions in the written exam. 

Practical lessons will reinforce H&S and enable students to work safely and skilfully in the workshop.

	Ensures students can consider wider issues (social and moral) related to Design Technology when designing future projects. 

Theoretical knowledge gained in this unit supports students to be successful with specialist questions in the written exam.

Theoretical knowledge gained in this unit supports students to be successful with design & making questions in the written exam.
Practical lessons will reinforce H&S and enable students to work safely and skilfully in the workshop.

	This topic provides scaffolding for students to practice essential skills required for the final NEA assessment supporting them to become independent designers. 

Theoretical knowledge gained in this unit supports students to be successful with design & making questions in the written exam.
Enables students to generate ideas using a range of design communication techniques including rendering, 2D and 3D drawing skills and annotation making them skilful designers.

	To be successful with the course students need to complete the NEA assessment to the best of their ability. This unit is 50% of the final grade. The skills they develop from the beginning of year 10 provide students with an essential toolkit to draw back upon when completing the NEA independently. 
Ensuring students understand key tasks and terminology prepares students for further study at a level. 

This unit also fosters independence in our students and allows them to develop ideas independently and demonstrate they can consider the needs of other people of different situations.
	To be successful with the course students need to complete the NEA assessment to the best of their ability. This unit is 50% of the final grade. The skills they develop from the beginning of year 10 provide students with an essential toolkit to draw back upon when completing the NEA independently. 
Ensuring students understand key tasks and terminology prepares students for further study at a level. 

This unit also fosters independence in our students and allows them to develop ideas independently and demonstrate they can consider the needs of other people of different situations.
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