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Curriculum Planning
The golden threads in Engineering Design are Designing processes, manufacturing processes, technical knowledge. 
	Subject:
	Engineering Design
	Year
	10
	Ability 
	MA



	Term / Date(s)
	HT6 (5 weeks end of yr9)
	Half-term 1, 2 and 3
	
	Half-term 4
	
	Half-term 5 and 6
	

	Topic
	Communication of ideas in engineering.
	Key assessment: NEA 1 R039
	Consolidating the NEA 
	Validate and optimise phases in Engineering Design

	Topic overview

Pupils will learn…

	Introduction to principles of engineering and effective communication of ideas (Mock NEA R039- Torch). 
	R038: Designing processes; stages and strategies, cyclic approach
R038: Sketching and drawing, CAD
R039: NEA Assessment (Brief changes every year)
	R038: Sketching and drawing, CAD
R039: Sketching design ideas activity
R039: NEA Assessment (consolidating for final assessment)
	Modelling and prototyping our own ideas. 
(Mock NEA R040- portable speakers)
R038: Influences on engineering product design
R038: Make, model and evaluate; virtual and physical prototypes

	Components



	Students learn a range of sketching skills including freehand, crating and rendering techniques and consider proportion, alignment and weight of line as they draw a series of shapes/ product outlines. 

Students interpret the main features of an isometric drawing and attempt so they can draw a range of 3D shapes using this technique. 

Students are shown through teacher demonstration the skills of one and two-point perspective as a method of 3D sketching so they can use these skills to draw simple geometric shapes. 

Students model how to use 3D sketching skills to draw complex shapes and products, demonstrating knowledge through annotation of construction lines and conventions. 

Students explore the principles of sketching, drawing and use of CAD identifying advantages and limitations of each process. 

Students investigate the iterative design cycle and reflect how this is used to communicate and develop ideas for engineered products. 

Students use CAD to sketch out basic shapes and 3D models to ensure students become familiar with working with basic applications of this software and become more independent and creative when modelling ideas through CAD. 

Students are introduced to a mock NEA scenario for R039 and interpret a context. 
Students generate ideas for a ‘torch’ demonstrating knowledge of free-hand and 3D sketching skills. 

Students become familiar with how their work is assessed for component R039 and reflect how they can improve the detail and presentation of their own ideas. 


	Students develop a deeper understanding of the design process by analysing a design specification which they then use to generate design ideas using sketching skills developed in HT1. 

Students produce hand drawn freehand sketches which meet the NEA context, demonstrating the skills of rendering, annotation and weight of line. 

Students explore different categories listed in ACCESS FM and research examples for each section e.g. 
· Materials to cover include: Eco-materials- bioplastics, recycled polymers, New and emerging materials- modern and smart, Composite- concrete and MDF (manufactured boards).
· Environmental considerations
· Functional properties- how a product is designed to work with a consumer (ergonomics)

Students model 3D sketching skills developed during the first unit to draw realistic fully rendered ideas which meet the NEA context and ‘aesthetics’ section of ACCESS FM.  

Students read their own isometric drawings and produce basic third angle projection drawings for their designs, adding construction lines and drawing conventions.  

Students produce engineering drawings for their own product ideas (brief set by exam board) including: 
· isometric
· oblique
· exploded views
· assembly drawings, summarising the key characteristics of each drawing type and explain how each drawing types is useful to communicate information. 
Students are introduced to third angle orthographic layout where they label the features of the drawing so they can create their own drawing for a product. 

Students consider how standard components can be incorporated into their designs making them appropriate for maintenance or disassembly ensuring products can have an extended life cycle. 

Students practise CAD skills required to create and simulate a virtual prototype and will build on CAD skills already developed during the curriculum.

Students use a range of skills, including the use of materials, tools and equipment, and safe working practices to make a lamp to help them practice different manufacturing methods used in engineering (skills for NEA R040).

Students take measurements to develop their own set of anthropometric data which is used to re-design a computer mouse to be more inclusive.

Students review the properties of materials used for modelling then select materials to make models of a computer mouse.

	Students use a range of skills, including the use of materials, tools and equipment, and safe working practices to make an actual prototype to help them identify different manufacturing methods used in engineering.

Students will consolidate their understanding of engineering drawing, standard drawing conventions and line types by producing or completing an engineering drawing for their own product designs (NEA R039).

Students learn the ‘5WH’ method to analyse a context/ existing product then model using this approach when annotating their work. 

Students identify product requirements and understand how these are used to develop a specification for a new product. 

Students can identify different drawing types and conventions used including:
- block diagrams
- flowcharts
- circuit diagrams
- wiring diagrams; ensuring they can recognise when they are produced by engineers. 

Students will expand knowledge of the 6Rs and sustainable design and identify how these principles affect the development of engineered products. 

Students consider how designs are adapted to be more inclusive and identify how user-centred design strategies support the development of products to meet specific needs. 

Students explore how to identify the needs of a client (quantitative and qualitative data) and how this is used to write product criteria with reference to ACCESSFM. 
	Students identify and use primary and secondary research techniques, including product disassembly, to explore the NEA context

Students model the iterative design cycle to investigate and optimise their responses to the NEA context. 

Students recall the phases of the iterative design cycle then explore the optimise phase in greater detail to identify how prototypes are made and evaluated, planning how they will model their own prototypes. 

Students discuss how materials are selected for prototyping and consider how the stock form can affect the design and manufacture of a product. 

Students learn reasons for modelling including to test proportions, scale and function then apply this knowledge when making their own prototypes. 

Students explore virtual modelling and prototyping using 3D CAD software to identify the advantages and drawbacks of the method and look at the key design requirements that virtual modelling can show. 

Students consider how designs are modified for manufacturing in quantity and the role of automation and robotic assembly to increase efficiency and improve quality of products. 

Students work independently to analyse the brief set by the exam board on June 1st. 

Students independently research a range of exisiting product using ACCESS FM to analyses the strengths and weaknesses of each design. 

Students are required to use an appropriate engineering matrix to analyse and compare strengths and weaknesses of existing secondary and primary products.

Students will plan and conduct the disassembly of an existing product and record the steps in a diary.  

Students will be able to record making process and reflect on how to compare their prototype against the original design specification, making suggestions for improvements.

	What pupils should already know
(prior learning components)


	KS3 curriculum in years 7, 9 teaches students how to use the basic functions of CAD software (2D design). We also introduce basic knowledge of the properties of materials, and sketching techniques including rendering, annotation and sketching in 3D. Working with a range of materials and processes during KS3 also prepares students for this course.
	Students will have completed a mock NEA section during HT6. They will have learned how to complete different sketching skills and will be able to identify how to communicate different aspects of their own ideas. 
They will have had some basic experience of using CAD from Years 8,9 and Unit 1 Yr10 and should be able to identify different functions of 2D design, TinkerCAD and OnShape. 
	They have learned the basic principles of the 6Rs and sustainability in yrs7, 9 and should recognise the recycling symbol. 
ACCESSFM is used to analyse existing products and enhance annotation of ideas in yr9. 
	 Students should have proficient skills when designing, developing and presenting their own ideas as a result of practicing a range of design communication skills during year10. 

	Transferrable knowledge (skills)



	Ability to communicate ideas using different drawing and CAD methods. 
Ability to show ideas from different angles. 
Be able to create a list of criteria to ensure a product meets specific requirements for a client or context.
Through practice they will become confident at generating and presenting design ideas, which will prepare them for the NEA assessment in R039.
Synoptic links are made between units R038 (written assessment) and all work completed in this unit. 

	Ability to communicate ideas through colour, sketching and technical drawing, gain the skill of articulating ideas to others. 
Improved awareness of how to present ideas and promote their work. 
Improved language skills as they articulate their ideas through annotation (ACCESSFM). 
Ability to show and develop ideas using CAD, providing students with a wider repertoire of IT skills. Synoptic links are made between units R038 (written assessment) and all work completed in this unit. 
Time planning and organisation skills to meet short and extended deadlines for completion of work. 

	Being able to identify the needs of a client and understanding how to investigate these needs. Being considerate of the needs of different people and the importance of inclusive design. 
Being selective when choosing materials to ensure they are fit for purpose. 
Ability to sketch ideas using different design communication skills and then interpret these into physical models.  Synoptic links are made between units R038 (written assessment) and all work completed in this unit. 
How to analyse information using a set of criteria (5WH) to ensure all aspects are explored and limitations identified. 

	Students interpret 3D drawings to make physical models and prototypes. They use knowledge gained about properties of materials and manufacturing processes when making prototypes. 
Students develop investigation techniques and identify different sources which can be used to source information about the design of engineered products. They also read and analyse this information to identify which facts are most relevant to develop their own design thinking. 
Ability to identify and write criteria which is relevant to testing the strengths and weaknesses of a product. Synoptic links are made between units R038 (written assessment) and all work completed in this unit. 

	Key vocabulary pupil will know and learn


	Crating, proportion, alignment, line, tone, shade, rendering, oblique, perspective, one-point, two-point, horizon, vanishing point; analysis, existing products, ACCESSFM, specification, product requirements, Mock NEA.
	Design, communicate, annotate, shade, highlight, weight of line, measurement, 3D; isometric, orthographic, drawing conventions; aesthetics, ergonomics, function. 
	Sustainability, 6 R’s; inclusive, anthropometric data, qualitative, user-centred, 5WH, ACCESSFM; focus groups, market research, surveys. 
	Validate, optimise, prototype, components, modelling, process planning, concept sketching, testing, modelling, simulation, life cycle analysis, raw materials. 

	Assessment activities



	Topic review sheet to assess knowledge gained on R038 topics. Short number of questions answered by students to demonstrate what knowledge they have gained and identify gaps which teachers will revisit during the next theory lesson. Highlighted feedback is provided identifying to students gaps in knowledge or misconceptions to be addressed. This also informs the teacher of components to reteach as part of following theory lesson. A minimum of one review activity is completed every half term. 

Holistic assessment of sketching skills using Mock NEA criteria- baseline assessment of sketching skills. Teachers mark and provide feedback then deliver a reteach lesson on drawing skills, allowing students time to improve and practice their skills in preparation for NEA R039. 
	Topic review sheet to assess knowledge gained on R038 topics. Short number of questions answered by students to demonstrate what knowledge they have gained and identify gaps which teachers will revisit during the next theory lesson. Highlighted feedback is provided identifying to students gaps in knowledge or misconceptions to be addressed. This also informs the teacher of components to reteach as part of following theory lesson. A minimum of one review activity is completed every half term.

Holistic assessment of progress made against OCR marking criteria. General feedback provided to students for improvements and next steps. Assessment criteria broadsheet will be in each student folder and will be highlighted by teachers. Interim marks cannot be awarded only a final mark for the completed unit of work once it is standardised in April of yr10.

Short assessment of knowledge gained since September (30/45 min written exam) which focuses on the following components of learning: 
· Short answer questions exploring specific engineering principles
· Longer question (6 marker).
Following the assessment all marks will be placed in a CLA tracker which gives the teacher an overview of strengths and areas of reteach, identifying which components to deliver in a reteach lesson to their group. Each student will be provided with a personalised grid and will then complete a second set of questions which the teacher will check to see if students have made progress with these areas of reteach.

	Topic review sheet to assess knowledge gained on R038 topics. Short number of questions answered by students to demonstrate what knowledge they have gained and identify gaps which teachers will revisit during the next theory lesson. Highlighted feedback is provided identifying to students gaps in knowledge or misconceptions to be addressed. This also informs the teacher of components to reteach as part of following theory lesson. A minimum of one review activity is completed every half term.

Holistic assessment of progress made against OCR marking criteria. Assessment criteria broadsheet will be in each student folder and will be highlighted by teachers. Interim marks cannot be awarded only a final mark for the completed unit of work once it is standardised in April of yr10.  

	Topic review sheet to assess knowledge gained on R038 topics. Short number of questions answered by students to demonstrate what knowledge they have gained and identify gaps which teachers will revisit during the next theory lesson. Highlighted feedback is provided identifying to students gaps in knowledge or misconceptions to be addressed. This also informs the teacher of components to reteach as part of following theory lesson. A minimum of one review activity is completed every half term.

Written assessment (50mins) of R038 topics covered since September, followed up with QLA improvements. 
Holistic assessment of Mock NEA R040 using OCR assessment criteria. Assessment will focuse on the following components of learning: 
· Short answer questions exploring specific engineering principles
· Longer question (6 marker).
Following the assessment all marks will be placed in a CLA tracker which gives the teacher an overview of strengths and areas of reteach, identifying which components to deliver in a reteach lesson to their group. Each student will be provided with a personalised grid and will then complete a second set of questions which the teacher will check to see if students have made progress with these areas of reteach. Components of learning which require reteach will continue to be reviewed in HT1 of year 11. 


	Resources available



	Redevelopment of Cambridge Nationals suite (ocr.org.uk) Cambridge National in Engineering Design (2022): Changes from the draft specification – OCR
	Selection of materials & working with materials - Selection of Materials & Working with Materials - GCSE/KS3 Design & Technology | Product Design - YouTube
S:\Design & Technology\2022-23\Y10\Engineering
	OCR Level 1/2 Cambridge Nationals in Engineering Design
S:\Design & Technology\2022-23\Y10\Engineering
	S:\Design & Technology\2022-23\Y10\Engineering

	Notes

Why this topic is important…

	This topic is important as it provides students and teachers with the basic building blocks required to be successful when completing assessments later in the curriculum. Through teacher modelling and student practice, core engineering sketching skills are delivered. We also take these skills to complete a shortened Mock NEA assessment which give students an insight into how their work will be assessed and how to interpret assessment objectives from the very beginning of the course. This topic also has complex tier 3 language for students to become familiar with and we aim to connect the use of technical language with designing skills, encouraging students to articulate the skill they are learning or demonstrating every lesson. 
In terms of wider impact, students are taught basic manual and CAD drawing skills which are the starting point for production of technical engineering drawings. 
As part of the Mock NEA students also have to apply knowledge of manual sketching skills to develop ideas for a torch ensuring they understand how to fully communicate their own ideas which are then presented to a third party. 
This topic focuses on the planning, designing and preparation which takes place in the early stages of product development and allows students to visualise a product in 3D using CAD software, emulating the process used in the engineering industry.
	During this term students gain new sketching and modelling skills which they will draw upon later in the year when completing the internally assessed units. 
They also start to use different design communication skills which can be used to plan future products or to help them read instructional diagrams when assembling furniture. 
Gathering and analysing information from a range of sources is a transferrable skill enabling students to make informed decisions when selecting materials in the future.
Skills introduced in this topic will support students to become better designers and are a good stepping stone for further study in a design subject. Learning presentation skills will benefit students who are asked to provide a portfolio of work at future interviews for apprenticeships or Universities. Conducting a presentation builds confidence and encourages students to be selective when choosing the best examples to present to a third party.
	This topic gives and insight to the wider considerations and constraints engineers face when developing new products. Students can transfer gained knowledge of sustainable design to a range of real-life situations. We also discuss constraints including availability of materials and costs ensuring students have a wider view of the factors which can affect the development of a design. 
[bookmark: _GoBack]During the topic we learn to read different conventions which are visible on technical drawings. Students learn how to create their own technical drawings and plans, a skill which may be useful later in life if they seek careers in engineering, building or electrical engineering. 


	This topic focuses on key skills required for success with the second NEA (R040) where students have to combine knowledge from the first NEA (R039) and written assessment (R038) when developing and modelling ideas for this unit. Learning presentation skills will benefit students who are asked to provide a portfolio of work at future interviews for apprenticeships or Universities. Conducting a presentation builds confidence and encourages students to be selective when choosing the best examples to present to a third party. 
Modelling and prototyping skills increases student awareness of how to work with different materials and a range of tools.  This topic also supports students to visualise and test their own ideas, enabling them to identify potential design flaws or gain other opinions about the suitability of their products. 
Completing a mock NEA (R040) ensures students become familiar with the time scale and skills required for success and means they can self-assess their progress using assessment criteria. 
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