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	Ability MA
	



	Term / Date(s)
	Half-term 1 (Sept-Oct)
	Half-term 2 (Oct-Dec)
	Half-term 3 (Jan-Feb)
	Half-term 4 (Feb- March)
	Half-term 5 (April-May)

	Topic:  
	NEA 2: R040 Design, evaluation and modelling
	NEA 2: R040 Design, evaluation and modelling
	Principles of Engineering Design
	Principles of Engineering Design
	Principles of Engineering Design

	Topic overview

Pupils will learn…

	Use CAD to present ideas for an existing product. 
Work safely and skilfully in a workshop to make a prototype recording progress in a diary
	Principles of evaluating and testing products against specification criteria. 
	Gaining knowledge of the principles of engineering design: topic area 1- designing processes
	Gaining knowledge of the principles of engineering design: topic area 2- design requirements
	Gaining knowledge of the principles of engineering design: topic area 3- communicating design outcomes and topic area 4- Evaluating design ideas

	Components



	Students will write own criteria as part of an engineering matrix to identify the needs and wants of different customers. 
Students will disassemble a product to analyse how it was manufactured and how engineers select standard components for their designs.
Students will use their knowledge of standard components to plan and undertake a disassembly task. 
Students revisit CAD skills developed during R039 to create accurate virtual models of an existing product. They will render each design in a range of materials. 
Students will accurately draw individual components, using images gathered from the disassembly to help them identify the shape and scale of each component. 
Students write their own planning documents which identify the correct stages of manufacture, tools required and consider safe working practices. 
Students demonstrate knowledge of safe use of tools and equipment during the manufacture of the prototype. 
Students record progress made through a diary and evidence skills used at each stage. 
Students will produce a comprehensive analysis of the final prototype against the original specification, giving consideration to how the product could be improved. 
	(Reteach opportunity as some students will complete an improved NEA 1 R039 to improve scores from Yr10). 
Students test and evaluate their own performance against specification criteria set at the beginning of R040 unit. 
Students review NEA R040 work and make improvements before submitting for final assessment. 

(Some students will complete a resubmission NEA unit for R039 to improve their design communication skills). 

Students practice range of drawing skills and identify when each is used to communicate ideas. 
Students revisit common drawing conventions used on working drawings so they can interpret engineering blueprints. 
	Students will revisit R038 reteach topics identified from mock exam.
Students identify stages involved in design strategies including linear, iterative, inclusive, user-centred, sustainable and ergonomic. 
Students identify main stages of the iterative design process and the activities carried out within each stage of a cyclic approach. 
Students recall advantages and disadvantages of using primary and secondary research and how it is used to generate ideas to meet target market needs. 
Students recall reasons for modelling ideas and compare benefits of virtual and physical modelling. 
Students compare a model or prototype against the requirements of the design brief and specification. 

	Students recall types of criteria included in engineering design specifications and can identify the needs and wants of consumers. 
Students recall ACCESS FM and describe how criteria is used to develop criteria or analyse products (link to R040). 
Students explain how manufacturing considerations affect design, identifying how scale/ quantity, material availability and manufacturing processes can affect production. 
Students can identify how market pull and technology push influences product design. 
Students identify symbols and legislation including BSI so they understand how products are tested to keep consumers safe. 
Students consider how products can be designed to be sustainable and can recall the 6Rs. 
Students learn about the circular economy. 
	Students revisit types of drawing used in engineering and identify advantages and disadvantages of each drawing technique. Students can recall key information about the following drawing techniques: freehand, isometric, oblique, orthographic, exploded, circuit. 
Students recall what information is included on 2D engineering drawings and can produce their own third angle projection drawings. 
Students can identify standard conventions for dimensions and meaning of line types used on working drawings. 
Students can identify representations of mechanical features. 
Students can discuss advantages and limitations of using CAD drawing software compared to manual drawing techniques.  
Students explore a range of methods used to evaluate design ideas including ranking matrices and quality function deployment. 
Students evaluate how modelling methods are used to identify advantages and limitations of products. 
Students explore a range of methods used to evaluate a design outcome and identify how they help identify advantages and limitations. 

	What pupils should already know
(prior learning components)


	Students have practiced several manufacturing skills during year 10. They have also learned how to analyse and evaluate during theory lessons in year 10. 
	Students have already completed NEA R039 (designing unit in year10) but have an opportunity to submit a second version to improve their score. 
	Students have explored this topic during year 10 as part of R039 and theory lessons. 
	Students have learned about these topics during theory lessons in year 10. 
	Students have used CAD to generate ideas in both NEA units. They have learned about working drawings during year 10. 

	Transferrable knowledge (skills)



	Ability to analyse and evaluate a range of products or identify key information when developing their own set of criteria. How to communicate ideas using different methods including CAD. Be able to identify strengths and weaknesses in a design.
	Ability to read and interpret planning and working drawings e.g., instruction manuals. 
	Understand why we model and test ideas before making a final concept so they are willing to revisit an idea and make improvements. 
	Can identify what makes products safe to use and labelling that state products are made to a good standard. 
	Ability to analyse and evaluate a range of products or identify key information when developing their own set of criteria. How to communicate ideas using different methods including CAD. Be able to identify strengths and weaknesses in a design. 

	Key vocabulary pupil will know and learn


	Planning, diary, safety, accuracy, prototype. 
	Test, evaluate. 
	Design brief, design specification, primary, secondary, inclusive, iterative, ergonomic. 
	British standards, legislation, 6Rs, sustainable, safety. 
	Drawing conventions, quality, evaluation, CAD.

	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 progress made with NEA R040 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 yr11.  

	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 with NEA R040 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 yr11.  
Mock exam (1hr 15) will focus 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 HT3 and 4 of year 11. 
	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. 

	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. 

	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. 


	Resources available



	OCR Level 1/2 Cambridge Nationals in Engineering Design
Teaching resources in shared area
	OCR Level 1/2 Cambridge Nationals in Engineering Design
Teaching resources in shared area
	OCR Level 1/2 Cambridge Nationals in Engineering Design
Teaching resources in shared area
	OCR Level 1/2 Cambridge Nationals in Engineering Design
Teaching resources in shared area
	OCR Level 1/2 Cambridge Nationals in Engineering Design
Teaching resources in shared area

	Notes

Why this topic is important…

	This topic allows students to further develop confidence and skill in a practical environment. They are exposed to working with different machinery and materials which require them to work with accuracy. Planning is also a key strand to this unit where students are required to interpret a drawing and independently produce a plan which they follow to make a product. 
	In this topic students learn how to present and communicate ideas using different drawing skills. They practice sketching 2D and 3D techniques and evaluate the most appropriate method to share ideas with a client. The topic also asks students to analyse the strengths and weaknesses of different drawing techniques and to compare their suitability which are skills they can use in other scenarios. 
	How Engineering works in industry is explored in this unit. Students learn how different design strategies are used for different scenarios including planning wiring diagrams or developing products for different specific needs. We also discuss the principles of ergonomic design and inclusive design so students develop awareness of how products can be modified to meet a range of needs and support consumers to be fully independent when completing everyday tasks. 
	Ability to interpret criteria used to develop or analyse products is a skill that can be transferred in several other situations. Students learn how criteria is used to analyse products in depth and consider wider issues including client wants and needs, environmental considerations and safety features. All these areas can be used when considering a purchase or investment in the future. 
	The final unit requires students to be more perceptive as they analyse the strengths and limitations of different drawing techniques and compare manual techniques to CAD skills. They use essential skills including analysis, evaluation and comparison techniques which all transfer into other situations. 
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