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Sample Schemes of Work and Lesson Plans

GCSE D&T: Resistant Materials

OCR GCSE in D&T: Resistant Materials: J306

Unit A564: Technical aspects of designing and making
This Support Material booklet is designed to accompany the OCR GCSE Design & Technology: Resistant Materials specification for teaching from September 2009.
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Introduction

Background

Following a review of 14 – 19 education and the Secondary Curriculum Review, the Qualifications and Curriculum Authority (QCA) has revised the subject criteria for GCSEs, for first teaching in September 2009. This applies to all awarding bodies.

The new GCSEs have more up-to-date content and encourage the development of personal, learning and thinking skills in your students.

We’ve taken this opportunity to redevelop all our GCSEs, to ensure they meet your requirements. These changes will give you greater control of assessment activities and make the assessment process more manageable for you and your students. Controlled assessment will be introduced for most subjects.

OCR has produced a summary brochure, which summarises the changes to Design & Technology.  This can be found at www.ocr.org.uk, along with the new specification.
In order to help you plan effectively for the implementation of the new specification we have produced these Schemes of Work and Sample Lesson Plans for Design & Technology.  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 set of sample Lesson Plans is provided in Word format – so that you can use it 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 teach this unit and the teaching hours are suggestions only. Some or all of it may 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. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work
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	OCR GCSE D&T: Resistant Materials Unit A564:  Technical aspects of designing and making

	Suggested teaching time
	15 hours
	Topic
	Marking out, cutting, joining and finishing wood, metal and plastic

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

	Focussed practical task to make a “puzzle box” from Pine and Hardboard


	Explain how timber can be joined using woodwork joints

Show a simple lap joint
	Each student will need:

2off 150mm X 20mm X 15mm Pine

2off 170mm X 20mm X 10mm Pine

1off 600mm X 20mm X 10mm Pine

2off 155mm X 205mm X 3mm Hardboard
	Completed puzzle box will be 

200mm X 150mmm X 26mm

	
	Demonstrate how to mark out a Lap joint, using Pencil, Try square, Steel, rule, Marking Gauge. (See picture 1) 

Students mark a lap joint at each end of their 2 pieces of 150mm X 20mm X 15mm Pine
	Pencil

Try Square

Steel rule

Marking Gauge


	Some students may have difficulty using a Marking Gauge.  This can be overcome using a 5mm thick Plastic off cut and a pencil as shown in the picture

	
	Demonstrate how to cut a Lap joint using a Tenon saw and 20mm wood chisel. (See pictures 2&6)

Students cut lap joints at each end of their 2 pieces of 150mm X 20mm X 15mm Pine
	Tenon saw

20mm wood chisel


	

	
	Demonstrate how to glue the frame together
Students glue the frame together
	G Cramps/Sash Cramps or Jig
	A simple jig for assembling the frame is shown in the picture

	
	Demonstrate how to glue on the base of the puzzle box making sure the Hardboard overlaps all around the frame.  (See picture 3)

Students glue on the base of the puzzle box
	Woodwork vice

G Cramps
	Students will need to work in pairs and place their boxes base to base to make sure the hardboard is glued on tight to the pine frame

	
	Show students an example of a maze design drawn on 5mm squared paper
Students complete a design of their own
	5mm squared paper
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The design of the maze could also be produced using Computer Aided Design software such as 2D Design


	
	Show students how to label the parts of the maze and complete a cutting list
Students label the parts of the maze and complete a cutting list
	Printed blank cutting lists 
	

	
	Demonstrate how to mark out the parts of the maze on the piece of 600mm X 20mm X 10mm Pine

Students mark out the parts of their maze on the piece of 600mm X 20mm X 10mm Pine

	1off 600mm X 20mm X 10mm Pine

Pencil

Try Square

Steel rule
	

	
	Demonstrate how to cut the parts of the maze using a Tenon saw and Bench Hook and how to trim them using a Disc Sander or other suitable method
	Tenon saw

Bench Hook 

Disc Sander
	Students must be taught or reminded of the safety precautions needed on the Disc Sander

	
	Students glue in the maze parts into the frame. (See picture 21)
	Wood glue
	

	
	Demonstrate drilling the out hole in the base and the in hole in the lid using a pillar drill and 20mm wood bit

Students drill the out hole in the base and the in hole in the lid
	Pillar drill

20mm wood bit
	Students must be taught or reminded of the safety precautions needed on the Pillar Drill

	
	Demonstrate how to glue on the lid of the puzzle box making sure the Hardboard overlaps all around the frame
Students glue on the lid of the puzzle box
	
	Students will need to work in pairs and place their boxes lid to lid to make sure the hardboard is glued on tight to the pine frame

	
	Demonstrate planning the hardboard flush with the frame (working from the outside towards the middle so as not to split the end grain) and sanding using a glass paper and a cork block
Students plane the hardboard flush with the frame
	Plane

Glass Paper

Cork block


	This operation may also be done using a band saw to trim the hardboard

	
	Students apply Wax polish to the edges of the puzzle box.  
	Wax polish

Cloth
	Students should be advised not to get wax on the surface of the Hardboard e as it is not needed and spoils the appearance of the work



	A Design and Make task to produce a table centre candle decoration from mild steel Tube and Rod 
	Explain the brief to design and make a table centre candle decoration from mild steel tube and rod
	
	

	
	Demonstrate Marking out and cutting mild steel using a scriber and rule for marking and a Hacksaw for cutting.  (See picture 8 of the materials for the project)
	Each student will need:

1off 180mm X 25mm diameter mild steel Tube

1off 300mm X 4mm diameter mild steel Rod

3off 25mm Plastic end caps
	

	
	Explain the term specification and ask students to write a specification for their candle holder
	
	This could be a homework task

	
	Students produce Ideas for their candle holder using freehand sketching and notes
Discuss with each student which ideas are viable in terms of production
	Paper

Pencil

Coloured pencils
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This could be a homework task

Could use computer drawing package



	
	Add Dimensions to the idea which is to be made
	
	

	
	Demonstrate filing the ends of the mild steel rod
	Vice 

Hand file
	

	
	Demonstrate Facing off the ends of the mild steel tube using a Metalwork Lathe
	Metalwork Lathe
	Students must be taught or reminded of the safety precautions needed on the Metalwork Lathe

	
	Demonstrate bending mild steel rod using a vice for Sharpe bends and a simple jig for curves and circles
	Vice

Simple bending jigs
	A range of simple bending jigs is needed to enable mild steel rod to be bent into curves and circles from 20mm diameter to around 80mm diameter. (See picture 10)

	
	Students cut and bend the parts for their candle holder
Students file the ends of the mild steel rod and Face off the mild steel tubes
	
	

	
	Demonstrate marking out and centre punching the mild steel tube

Students mark out and centre punch the mild steel tubes as required
	Rule

Scriber

Centre Punch
	

	
	Demonstrate drilling the mild steel tube using a Drilling Machine and 4mm drill bit
	Drilling machine

4mm drill bit
	Students must be taught or reminded of the safety precautions needed on the Drilling Machine

	
	Demonstrate brazing the candle holder together

Students assemble and braze their work together
	Brazing Hearth 

Flux

Brazing rod
	Students must be taught or reminded of the safety precautions needed on the Brazing Hearth



	
	Demonstrate cleaning up the candle holder using files and emery cloth

Students cleans up the candle holder
	File 

Emery cloth
	

	
	Demonstrate spraying the candle holder using hand held spray cans and an extraction unit. A primer and top coat will be required

Students spray their work.  (See pictures of finished candle holders)
	Extraction unit essential
Primer spray cans

Top coat spray cans
	Students must be taught or reminded of the safety precautions needed when using spray cans and the extraction unit

	
	Demonstrate fitting the end caps to the tubes

Student to fit the end caps to their work
	Plastic end caps

Hammer


	

	Focussed practical task to make a “Fuse Tester” from Acrylic and Electronic components.
	Demonstrate how to join the circuit by making hooks on the ends of the component wires and the soldering.  

Students solder up their circuits.  (See picture 11)
	PP3 Battery clip

5mm LED

330 ohm resister

2off 3mm terminal rings

Soldering Iron

Solder

Flux
	See lesson plan for details

	
	Demonstrate how to use shrink tube to insulate the legs of the LED. (See picture 12)

Students use shrink tube to insulate the legs of the LED
	Hot air gun

Shrink tube
	

	
	Demonstrate how to mark out the Acrylic as per the diagram. (See pictures 15&16)

Students mark out the Acrylic
	1off 225mm X 50mm X 3mm Acrylic
	It may be difficult to mark the surface of the Acrylic this can be overcome by applying masking tape too the surface
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The Acrylic could be cut using CAD/CAM if a laser cutter is available



	
	Demonstrate drilling the Acrylic using a Drilling Machine, 3mm drill bit and 6.5mm drill bit

Students drill the Acrylic
	Drilling Machine

3mm drill bit

6.5mm drill bit
	Students must be taught or reminded of the safety precautions needed on the Drilling Machine

	
	Demonstrate finishing the edges of the Acrylic by draw filling followed by wet and dry paper and metal polish

Students finish the edge of the Acrylic
	File

Wet and Dry Paper

Metal Polish
	

	
	Demonstrate bending using a line bending Machine.  

Students bend their work
	Line bending Machine
	Students must be taught or reminded of the safety precautions needed on the Drilling Machine

	
	Demonstrate assembling the finished fuse tester using an LED holder and 2off 3mm screws, washers and nuts.  (See picture 18 of finished work)

Students assemble their work
	
	


OCR GCSE D&T: Resistant Materials Unit A564:  Technical aspects of designing and making 
Soldering, using terminal rings and crimping them on to wire 
OCR recognises that the teaching of this qualification above 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
	To give students an understanding of how fusion joints work.

	Objective 2
	To give students an understanding of the importance of flux in a fusion joint.

	Objective 3
	To enable students to be able to make a simple soldered joint.

	Objective 4
	To give students an understanding of the safety precautions needed when soldering.

	Objective 5
	To introduce students to terminal rings and how to attach them to wire.


Recap of Previous Experience and Prior Knowledge
· Students should be reminded of any previous experience of fusion joints such as Brazing. How a Brazed joint is made and the materials on which Brazing can be used.

Content

	Time
	Content

	5 minutes
	Introduce the students to soldering and show them the equipment to be used.

	10 minutes
	Give out the electronic components to be joined to make a fuse tester circuit.  Demonstrate how to join the components by forming a hook on each end of the components to be joined.  Student’s join the components together using the method demonstrated.

	10 minutes
	Out line the safety precautions needed for soldering:  Wearing safety goggles, keeping the soldering iron in the stand, only holding the handle of the soldering iron etc.  Explain the importance of flux.  Demonstrate making a soldered joint.

	15 minutes
	Students solder their circuits together.

	10 minutes
	Introduce terminal rings.  Demonstrate how to crimp them to wire.  Students crimp a terminal ring on each end of their circuit.


Consolidation

	Time
	Content

	5 minutes
	Tidy the room, label and put away work. Remind students of how a soldered joint is made.


= 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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