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Introduction

Background

OCR has produced a summary brochure, which summarises the changes to Engineering. This can be found at www.ocr.org.uk along with the new specification.

In addition and in response to reforms announced by the Government and in response to Ofqual mandated changes to GCSEs, unitised assessment of this qualification is being replaced by linear assessment from September 2012.  This means that candidates commencing a two year course from September 2012 will take all of their GCSE units at the end of the course in June 2014. 

In order to help you plan effectively for the implementation of the specification we have produced these Schemes of Work and Sample Lesson Plans for Engineering. These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.
Each scheme of work and sample Lesson Plans are in Word format to be used as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The scheme of work and sample Lesson Plans provide examples of how to deliver these units and suggested teaching hours which could be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. Any clarification should be found in the Specification.
A Guided Tour through the Scheme of Work
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	OCR GCSE Engineering J322 J344 Unit A621 1B: Engineering a Product

	Suggested teaching time
	50 hours
	Topic
	Engineering a product 

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Unit Overview: Candidates will select a customer design brief from a list issued by OCR in the Engineering GCSE specification.

Candidates are required to analyse the customer design brief, and engineer and evaluate the selected solution. They will also present their selected idea.

· Portfolio evidence can be submitted on paper or electronically. All electronic evidence must be presented in a format that matches the requirements outlined in Appendix D of the specification: Guidance for the Production of Electronic Controlled Assessment.

	1B Engineering a Product (Controlled Assessment)

In this unit, the candidate will:

· Analyse customer design briefs for engineered products 

Candidates should be able to:

· provide a detailed and justified analysis of the customer brief

· produce and fully apply a justified design specification

· Develop design solutions for engineered products

Candidates should be able to:

· develop a wide range of annotated design ideas and use appropriate engineering drawings to current industry standards

· present and fully justify their selection of design solution for the engineered product

· consider customer feedback, respond appropriately and justify changes made

· Engineer a product

Candidates should be able to:

· make a complete, high-quality prototype of the design solution

· select and safely use a wide range of appropriate materials, parts and components, processes, tools and equipment

· appropriately apply and detail a range of quality control techniques
· Analyse and revise the completed product, taking into account how it could be improved

Candidates should be able to:

· suggest detailed and justified modifications to the design solution and original specification, giving consideration to the use of modern materials, processes and technologies

	The suggested 50 teaching hours assumes some previous knowledge, understanding and working with a range of engineering materials and engineering processes and also with the design process. 

Acquisition of Practical Skills: 

30 hours which should consist of a series of short, highly focused “teaching by demonstration activities” with immediate students “hands on” practice activities. It is not important that the practical activities result in the production of an engineered product or part of a product but that the process is experienced, understood and recorded by the student.

In this way, assuming that the demonstration last no longer than 15 minutes with 45 minutes student activity, some 30+ processes can be covered or reinforced in a relatively short period of time.

Homework – Immediate record making:

The write up of the lessons individual practical activity using either sketches and notes, photos of key stages pre-printed on a worksheet with space for students comments or students fully taking responsibility( of recording their practical activity using digital technology and then fully annotating the images appropriately is excellent reinforcement of the activity.

Additionally short focused practical tasks may be set in the remaining 10 suggested teaching hours, to combine a number of skills in the production of a simple engineered product. During this time teaching can still take place to further enhance student learning.

Acquisition of Designing Skills:

10 hours (which will include the pre-controlled assessment activity – see below) should be set aside to fully consolidate students design capabilities.

The process of analysing the customer design brief and producing a design specification should be taught and/or reinforced from previous teaching.

An assumption exists that students will have thoroughly experienced the generation of ideas at KS3 in whatever course of technology study they have undertaken.

The generation of annotated ideas using appropriate engineering drawings should be re-enforced and any gaps in student knowledge plugged with the content introduced to them if necessary.

Pre Controlled Assessment:

A 15 to 20 minute class discussion should take place about a small number, three or four, of the customer design briefs selected by the teacher( from the list in appendix B.

Controlled Assessment:

Students should select one customer design brief to respond to. The student’s individual analysis of the customer design brief (and any research undertaken to support the design activity) will give personal ownership of the activity to each student.

Student Target: 

To provide a detailed and justified analysis of the customer brief.

Once the analysis has taken place students need to formulate a justified specification to address the customer need. Justification requires reasoning for the specification points which, in this case, will revolve mainly around the customer needs with consideration of the facilities and time available taking place but not forming part of the brief. 

A key point is the student must be capable of addressing the specification points and apply them fully in the practical situation.

Student Target: 

Production  and full application of a justified design specification

With the detailed and justified specification to hand, students will generate design ideas to meet the design specification. Selection of the most appropriate idea (or combined aspects of different ideas) to physically realise needs to formally take place and this decision needs justifying.

Making this decision needs to be undertaken in conjunction with customer feedback( and quality reasoning by the student as to how and why the ideas best meets the design specification.

The use of appropriate engineering drawings to current industry standards is required for these activities.

Student Targets: 

Development of a wide range of annotated design ideas using appropriate engineering drawings to current industry standards

Presentation and full justification of the selection of design solution for the engineered product

Providing evidence of the consideration of customer feedback, making an appropriate response and justifying changes made 

The supervised realisation of the selected solution takes place with each student selecting and safely using materials, tools and equipment to make a high quality prototype of the proposed solution(. Quality checks should be employed by the student and appropriately evidenced( to achieve the quality required.

Student Targets:
Making a complete, high quality prototype of the design solution

Selection and safe use of a wide range of appropriate materials, parts and components, processes, tools and equipment;

Appropriate application and presentation of the details of a range of quality control techniques

Evaluation of the completed prototype will then take place( of the completed prototype. If possible customer feedback should be arranged to enable a quality response to be made by each student.

Student Target:

Suggests detailed and justified modifications to their design solution and original specification, giving consideration to the use of modern materials, processes and technologies
	Previously taught and practised activities should include:

Freehand sketching both 2D & 3D

orthographic projections

isometric projection

other engineering drawing styles such as exploded which suit the centre needs

annotation

analysis 

writing and using a design specification

justification

a range of marking out skills

a range of practical making skills

a range of finishing skills

evaluation

organisational skills and 

presentation skills

http://www.technologystudent.com/equip1/alumin2.htm
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http://www.technologystudent.com/joints/rivet2.htm

	This is a Controlled Assessment Unit which means that a High level of control has to be placed on the Task Setting, a Medium level of control on the task taking and a Medium level of control on the task marking.

Task setting:

Candidates should select one of the products from the specification, list as a starting point for the controlled assessment project, When analysing the product they will need to identify two similar products that have been subsequently developed using modern technology

Care should be taken to ensure products are selected from the list which relates this Unit A621 1B

Please note that candidates entering Single Award Manufacturing and Single Award Engineering, and therefore studying units B231 1A and B231 1B in GCSE Manufacturing, must choose a different product from the lists given below to that selected for their manufacturing course. Under no circumstances can the same piece of work be presented for Unit B231 1B Manufacturing and Unit A621 1B Engineering.

The customer design briefs cannot be changed or amended but are all flexible enough to allow designing of different candidates to evolve and move in different directions.

(With the teacher “filtering” the customer design briefs down to a smaller number, control of the teaching situation can take place but choice can still be offered to students (This is a suggestion and is not a compulsory course of action). Selection will take into account centre and teacher resources. For example: If a possible solution is likely to involve the welding process and the centre does not have that facility or access to that facility then the brief is best avoided.

Task Taking: 

All work submitted for assessment should be undertaken under the direct supervision of candidates within the centre. Centres are permitted to feed back/monitor progress, supervise practical work but the controlled assessment is not a teaching opportunity.

( The practice of digitally recording activity, adding detailed annotation and notes is an ideal way of students presenting evidence in their portfolios. For example the evidencing working safely (witness statements are not acceptable) is easily achieved with an image of the student’s own individual use of visor, leather gloves, apron and leather leggings when involved with casting.
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The use of textbook content or downloaded images is far less effective as a learning tool and is not acceptable as “real evidence” of student achievement but more the application of theory.

Task Marking:

All work is internally marked, internally cross checked (in the case of more than one member of staff in any one centre) and then Externally Moderated by OCR

The Assessment Criteria for this unit should be totally familiar to the teacher prior to commencement of the Controlled Assessment activity

Care should be taken not to use the incorrect set of Assessment Criteria e.g. for Unit A623 3B

Witness statements are not acceptable

The short highly focused practical activities will need to suit the centre resources, teacher capabilities and be generally focused on the selection of the appropriate customer design briefs

(Centres will need to cultivate a situation where either “real” or “contrived” customer feedback can be provided to each student for them to consider when selecting the idea they will realise. Failure to allow or provide this “feedback” will penalise candidates (see the assessment 
criteria of the 
specification) 
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When the evaluation of the completed prototype takes place it should be an evaluation of the prototype and its relationship to the specification, for which modifications might also be suggested and not an evaluation of the student’s own performance

Health and safety of individual students is of paramount importance and all students need to be fully involved in the process. There are marks available for safe use of tools and equipment available but Good Working Practice would suggest each student carrying out and recording their own, individual risk assessment. 
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( Teacher guidance should be given during the selection of the customer design brief and also the designing stage to ensure that each student allows themselves sufficient access to a range of materials, tools equipment and processes to fully demonstrate their individual capabilities whilst not over burdening students with a lesser capability. It is important for assessment and for students own sense of achievement that the solutions are complete and in the controlled assessment time scale specified i.e.10 hours. 
( Evaluation can take the form of either individual or group activity but the recording of individual student’s conclusions need to be recorded and presented for assessment and not the presentation of the group’s conclusions. 

The point about obtaining customer feedback is an important one and should be fully integrated into the evaluation activity wherever possible to advantage students.


OCR GCSE Engineering J322 J344 Unit A621 1B: Engineering a Product
Engineering a Product
OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the Lesson
	Objective 1
	Students to be able to undertake the process of cold riveting 

	Objective 2
	Students to understand the principles, advantages and disadvantages of the cold riveting

	Objective 3
	Students to understand appropriate applications for cold riveting

	Objective 4
	Students to be able to give a fully detailed and justified explanation of uses and process of undertaking cold riveting


Recap of Previous Experience and Prior Knowledge
Sheet metals: 
Known methods of permanent and non permanent fixings 


Strengths and weaknesses of each known method

Processes:    
Marking out using scriber, engineers blue, centre punching, drilling of sheet materials, use of hand, machine vice, filing and hack sawing

Safety:           
Safe drilling, safe behaviour in workshop, correct wearing of PPE

Re-enforcement Activities: 
Clear understanding of the follow up activity of recording the events of the session e.g. The use of a partially printed sheet with images of important stages and space for student annotations.

	Materials and Equipment required for demonstration:
	Snap and set (dollies), ball pein hammer, engineers vice, samples of different sizes of cold rivets (different materials, diameters and lengths), junior hacksaw, twist drills – set, pillar drill, hand vice / machine vice, appropriate safety clothing PPE, centre punch, files, sheet mild steel times 6 x 30mm x 30mm

	Materials and Equipment required for student practical:
	As above plus: 4 pre-prepared pieces of mild steel sheet approx 30mm square per student.

If bottle necks are envisaged for the drilling of each piece by students arrange for 2 of the 4 pieces to be pre-drilled with correct diameter hole.


Content

	Time
	Content

	
	Register of students and collection of previous sessions homework

	5 minutes
	Examples of the use of cold riveting presented to students. Video, photos, handouts of existing products with explanation of the advantages and disadvantages of cold riveting

	5 minutes
	Explanation of the process and the calculations need for the length of the rivets left exposed (1½ x Ø), diameter of holes needed and reasons why

	10 minutes
	Demonstration of process: 

Preparation: Marking out position of holes, centre punching explaining reasons why needed, drilling explaining correct securing of materials, deburring and reasons why needed, marking and cutting rivet to length explanation of why so important, filing end of rivet to clean contour.

Process: Placing rivet through work pieces, set placed in engineers vice, set placed over protruding rivet “tail”, use of ball pein hammer to close gaps between work pieces, expansion of “tail” of rivet using ball pein hammer, doming the tail of rivet using ball pein of hammer, using snap to form final dome.

Reinforcement: Get students to instruct teacher, stage by stage, of the whole process again from start to finish. If incorrect instruction given by students, pause and look questioningly at students and act when correct procedure is identified. Prompt if needed.

Reminder about safety prior to independent student activity.

	20 minutes
	Student Activity: Students undertake riveting activity and need to cold rivet at least twice.

Initials scratched on the non formed side of the joint for analysis and evaluation at end of activity.

	5 minutes
	Clearing away and reforming into a group to wait further instruction / information


Consolidation

	Time
	Content

	5 minutes
	All work pieces arranged in order of: 1 quality of domed formation and 2 security of join. Class judgement of which is the most successful join. Turn work piece over to reveal the “winner”. Praise accordingly.

Identify any real disasters and explain what has gone wrong to whole group taking care not to be critical of the students in question.

	5 minutes
	Summarising and reference to hot riveting. Examples of hot riveting shown using Video, photos, handouts of such things as railway bridges, gas storage tanks, ship building etc. Encourage and respond to questions posed by students.

	5 minutes
	Instructions for homework. Write up account of riveting process to be handed in at the start of the next lesson.

Encourage and respond to questions posed by students.

	Total 60 minutes
	Lesson ends.


= Innovative Teaching Idea


This icon is used to highlight exceptionally innovative ideas.





= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.
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