[image: image15.png]OCRY

RECOGNISING ACHIEVEMENT





[image: image15.png]
Sample Schemes of Work and Lesson Plans

GCSE D&T: Electronics and Control Systems

OCR GCSE in D&T: Electronics and Control Systems: J301/J041

Unit A514: Technical Aspects of Designing and Making

This Support Material booklet is designed to accompany the OCR GCSE Design & Technology 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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Before embarking on this unit, it is expected that candidates will have carried out at least the first of the practical units, A511.  Much of the material detailed in the specification for unit A514 will have been covered during the practical controlled assessment work.

Centres are expected to prepare candidates for ONE of the optional areas, Electronics, Pneumatics or Mechanisms.  All candidates should study all of the remaining sections.

	OCR GCSE D&T Electronics and Control Systems Unit A514: Technical aspects of designing and making

	Suggested teaching time
	13 hours
	Topic
	Option 1 – Electronics

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

	Electronic components:

· Discrete components

· Sensors
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· ICs

· Switches/relays

Input circuits

Processing circuits:

· Monostable

· Bistable

· Astable

· Transistor

· Comparator

Output circuits

Power sources

Calculations
	This material can be covered by students building a range of circuits on breadboard.  Example circuits might include:

Dusk-to-dawn light – control a 12V 10W bulb – see sample lesson plan

Heater controller – bolt a 25W resistor to a small metal plate and attach a thermistor with epoxy resin.  Build a circuit to control the current through the resistor to maintain the temperature of the plate at 50°C

Build a timer (monostable) to switch on a 12V lamp for 15s.  Timer could be triggered by a clap (use a piezo sounder)

Simple reed switch burglar alarm latch using a bistable

Use an astable to flash LEDs – build a stroboscope

During the above activities there are opportunities for:

Component identification

Circuit diagram drawing

Component calculations 

Use of multimeters and other test equipment

Homework:

DVD task sheets:

‘Electronics 1’

‘Electronics 3’

Calculations based on the practical lesson activities

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

Selection of  electronic components for practical work

Breadboards

Variable voltage and current limited bench power supplies

Multimeters

Basic tools – wire strippers etc.
	This material can be covered over 6 x 1 hour lessons.

This kind of activity works well with the students in pairs

Each pair could construct a different system if desired – by this approach a greater number of circuits can be covered.  The completed circuit can be demonstrated to the whole class and follow-up activities could be set for homework

Teach students how to use a multimeter whilst constructing these circuits

	Logic gates
Counters:

· Binary

· Decade

· 7-seg decoder
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Logic families
	This material can be covered by students building a range of circuits on breadboard.  Example circuits might include:

Build a 4-bit binary counter

Modify into a modulo 10 counter

Add a 7-seg decoder

Cascade this single digit counter with other students’ counters

Count the pulses from a variety of input sensors, e.g. count the number of people passing through a door over a day, count the rotations of a fan blade.

Homework:

DVD task sheet ‘Electronics 2’

Calculations based on the practical lesson activities

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

Selection of  electronic components for practical work

Breadboards

Variable voltage and current limited bench power supplies

Multimeters and logic probes

Basic tools – wire strippers etc.
	This material can be covered over 4 x 1 hour lessons

This kind of activity works well with the students in pairs

Students can cascade together their single digit counters into a large multi-digit counter.

This can be used to count input pulses from either a signal generator or a variety of input sensors (some signal conditioning may be required, e.g. debouncing of switches)

	PIC circuits

Voltage regulator ICs

Darlington driver ICs

Modular components
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	PICs can be covered using PICAXE project boards to control a variety of simple electronic systems.  Students will need to indentify input and output devices and write a suitable control program for the PICAXE using a PC. Examples:

Build a heads/tails coin tosser

Build a light-triggered cupboard alarm

Build a reaction-tester game

Homework:

DVD task sheets:

‘Electronics 4’

‘Pre-Manufactured Components’

Flowchart writing exercises

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

PICAXE-18 standard project board

One PC per pair of students with PICAXE programming software and download lead

Components for inputs and outputs
	This material can be covered over 3 x 1 hour lessons

This kind of activity works well with the students in pairs

· Use battery packs to power the PICAXE project boards

· Once the input/output devices have been connected to the project boards, the lessons can take place in an ICT room


	OCR GCSE D&T Electronics and Control Systems Unit A514: Technical aspects of designing and making

	Suggested teaching time
	13 hours
	Topic
	Option 2 – Pneumatics

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

	Air supply

Cylinders

Valves
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Valve control

Restrictors

Logic functions:

· OR

· AND
	This material can be covered by students building a range of circuits on prototyping benches.  Example circuits might include:

Manually controlled date stamp

Pinball game with ‘launcher’ and ‘flippers’

Door control – open/close buttons

Control of door speed

Machine guard safety interlock – AND function

Door control – ‘open’ button on either side of door – OR function

During the above activities there are opportunities for:

· Circuit diagram drawing

· Component calculations 

Homework:

DVD task sheet ‘Pneumatics 1’

Calculations based on the practical lesson activities

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

Textbook ISBN 978 0 340 98201 3

DVD  ISBN  978 0 340 99120 6

Selection of  pneumatic components for practical work

Prototyping benches

Regulated air supply

Pipe cutters etc.
	This material can be covered over 4 x 1 hour lessons

This kind of activity works well with the students in pairs

· Each pair could construct a different system if desired – by this approach a greater number of circuits can be covered.  The completed circuit can be demonstrated to the whole class and follow-up activities could be set for homework

· The Centre may wish to construct model mechanisms into which students can integrate the pneumatic components.  Apart from being more fun, this allows students to tackle the problems of mounting cylinders and coupling to the pushrods

	Pneumatic circuits:

· Air bleed occlusion

· Time delay

· Pressure decay sensing

· Automatic reciprocation

· Sequential control

· Signal amplification

Logic functions:

· NOT

Group air system
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	This material can be covered by students building a range of circuits using model machines.  Example circuits might include:

· Golf putter ball returner, using an air bleed to detect presence of ball

· Time delay for automatic closing of a door

One-shot full outstroke/instroke using pressure decay sensing

Automatic reciprocation (e.g. for abrasion testing rig) by:

End of travel valves

Pressure decay sensing

Build a small automated machine using 2 or 3 cylinders to act in a sequence, e.g. a machine to dispense marbles one at a time

During the above activities there are opportunities for:

Circuit diagram drawing

Component calculations 

Use of pressure gauges and other test equipment

Homework:

DVD task sheets:

‘Pneumatics 2’

‘Pneumatics 3’

Calculations based on the practical lesson activities

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

Selection of  pneumatic components for practical work

Pre-built machine models for each exercise

Prototyping benches

Regulated air supply

Pipe cutters etc.
	This material can be covered over 5 x 1 hour lessons.

This kind of activity works well with the students in pairs

Some of these activities require the Centre to construct model machines for the students to be able to trial their pneumatic circuit solutions

Teach students how to use a pressure gauge to investigate the function of the circuit and to aid fault finding

	Systems and Control

Flowcharts

Microcontrollers

Vacuum principles

Hydraulics
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	Control systems can be covered by students using a PICAXE-18 project board to control a pneumatic system.  Students will need to identify the inputs and outputs of the system.  Inputs could come from a number of different switches or sensors.  The outputs from the PICAXE board will connect to solenoid valves to control the pneumatic air flow.

Students could use the PICAXE to control any machine from the previous section, e.g. the marble dispenser.

Homework:

DVD task sheets:

‘Pneumatics 4’

‘Pre-Manufactured Components’

Flowchart writing exercises

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

PICAXE-18 standard project board

One PC per pair of students with PICAXE programming software and download lead

Pneumatic components including solenoid valves
	This material can be covered over 4 x 1 hour lessons.

This kind of activity works well with the students in pairs

Consideration needs to be given to the teaching environment – students require ICT facilities and an air supply


	OCR GCSE D&T Electronics and Control Systems Unit A514: Technical aspects of designing and making

	Suggested teaching time
	13 hours
	Topic
	Option 3 – Mechanisms

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

	General terms
Components:

· Motors

· Pulley systems

Levers
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Types of motion

Conversion of motion:

· Crank

· Cams
	This material can be covered by students constructing and experimenting with a range of mechanical systems using proprietary kit.  Example activities might include:

Building pulley systems and using force meters to investigate mechanical advantage

Measuring speeds of motors with a stroboscope

Investigating current drain of a motor with increasing mechanical load

Using force meters to measure MA of levers

Using motors and cams to create movement in model mechanisms

During the above activities there are opportunities for:

Mechanical system drawing

Mechanical calculations 

Homework: DVD task sheet ‘Mechanisms 1’

Calculations based on the practical lesson activities

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

Selection of  mechanical components for practical work

Selection of basic tools
	This material can be covered over 4 x 1 hour lessons

This kind of activity works well with the students in pairs

	Transmission of motion:
· Simple gear train

· Types of gears

· Belt and pulley

· Chain and sprocket
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	This material can be covered by students constructing and experimenting with a range of mechanical systems using proprietary kit.  Example activities might include:

Motor driven simple gear trains – measurement of input/output speeds

Build worm drive systems, bevel gears

Build a motorised model sliding door using a rack and pinion and microswitches for end-sensors

Construct a belt/pulley drive system – methods for tensioning belt

During the above activities there are opportunities for mechanical calculations 

Homework: 
DVD task sheet ‘Mechanisms 2’

Calculations based on the practical lesson activities

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

Selection of  mechanical components for practical work

Selection of basic tools
	This material can be covered over 4 x 1 hour lessons

This kind of activity works well with the students in pairs

Each pair could construct a different system if desired – by this approach a greater number of systems can be covered.  The completed mechanism can be demonstrated to the whole class and follow-up activities could be set for homework
Risk assessments need to be carried out before students build motorised systems

	Compound gear train

Power sources
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	Students can build compound gear trains using proprietary modelling kit or by buying build-it-yourself motor/gearbox kits.  The latter could be built into a larger project (e.g. a mechanical point-of-sale display) with other mechanisms.

Homework: DVD task sheets:

‘Mechanisms 4’

‘Pre-Manufactured Components’

Gear ratio calculations based on the practical lesson activities

Summary note taking using the Electronics and Control Systems textbook
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

Selection of  mechanical components for practical work

Selection of basic tools
	This material can be covered over 3 x 1 hour lessons

This kind of activity works well with the students in pairs

Risk assessments need to be carried out before students build motorised systems

	Drive systems:

· Splined shaft

· Couplings

· Tensioners
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Bearings and lubrication

Control of motion:

· Brakes

· Clutches

Motors:

· DC motors

· Stepper motors

· Actuators
	Investigation of practical applications of these mechanical systems by taking digital photos and/or by internet research

Students produce a short PowerPoint slideshow to summarise their findings

Homework: DVD task sheet ‘Mechanisms 3’
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

One PC per student with PowerPoint

Digital camera(s)
	This material can be covered over 2 x 1 hour lessons


	OCR GCSE D&T Electronics and Control Systems Unit A514: Technical aspects of designing and making

	Suggested teaching time
	5 hours
	Topic
	Materials and processes

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

	Materials for control systems

Processes
	Students to list the range of metals, woods and plastics identified in the specification and use the Electronics and Control Systems textbook to summarise the performance characteristics and properties of the materials

Students to select 3 or 4 manufacturing processes identified in the specification and write a flowchart for each process
Homework: DVD task sheets:

‘Materials - Metals’

‘Materials - Woods’

‘Materials - Plastics’

‘Health and Safety’
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6


	This material can be covered over 3 x 1 hour lessons

Students should have gained most of their knowledge of materials and processes throughout KS3 and during the practical units for this qualification.  The idea of these lessons is to formalise their knowledge and produce a summary from which they can revise for the examination

	Smart and modern materials
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	· Students could build a simple weighing scale with QTC pills and a multimeter

· Summary notes from the Electronics and Control Systems textbook

Homework: DVD task sheets:

‘Smart Materials’

‘Modern Materials’
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

QTC material

Multimeters

Other resistant materials to construct the ‘scale’
	This material can be covered over 2 x 1 hour lessons


	OCR GCSE D&T Electronics and Control Systems Unit A514: Technical aspects of designing and making

	Suggested teaching time
	2 hours
	Topic
	Product evaluation

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

	Life cycle assessment
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	Students to carry out a LCA on an unwanted control systems product.

Dismantle product (risk assess this activity).

Consider the environmental impact of the product through its entire life:

Obtaining raw materials

Processing raw materials

Transportation

Manufacturing

The product in use

Disposal

Homework: DVD task sheet s:

‘Life Cycle Assessment’

‘Quality’
	GCSE Electronics and Control Systems (Hodder):

· Textbook ISBN 978 0 340 98201 3

· DVD  ISBN  978 0 340 99120 6

Unwanted products

Basic tools for disassembly of product
	This material can be covered over 2 x 1 hour lessons

Students can bring in unwanted products for this exercise – consider health and safety implications before they dismantle the product


	OCR GCSE D&T Electronics and Control Systems Unit A514: Technical aspects of designing and making

	Suggested teaching time
	3 hours
	Topic
	Test preparation

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

	Test Structure

Sample Questions

Sample Papers
	Explain structure of test

Students to tackle individual Section One questions

Set individual Section Two questions – teacher feedback

Individual and group work to cover revision material – variety of approaches – paper-based, computer and discussion.

Set whole paper under timed conditions
	www.ocr.org.uk/qualifications/gcsefor2009/ .dt_electronics/documents.html for a link to the assessment materials

Teacher-prepared revision materials
	Individual Centres and teachers will formulate the best revision and preparation approach for their students


OCR GCSE D&T Electronics and Control Systems Unit A514: Technical aspects of designing and making

Electronic systems – building a dusk-to-dawn light
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 introduce the voltage comparator circuit as a means of switching on an output device in response to changing conditions on an input sensor

	Objective 2
	To practice circuit prototyping on breadboards

	Objective 3
	For students to successfully build a working dusk-to-dawn light with minimal teacher help

	Objective 4
	For students to use a multimeter to take voltage measurements in a circuit


Recap of Previous Experience and Prior Knowledge

· Recap on the use of breadboards and on component identification and resistor colour code.

· Note that the practical activity in this lesson may need to be completed and consolidated in a further 1 hour lesson, depending on the experience and ability of the group.

Content

	Time
	Content

	15 minutes
	Introduce the ‘voltage comparator’ circuit, based around an op-amp:

· Draw op-amp symbol on whiteboard and label input/output voltages

· Students copy this into their notes

· Write down conditions for high/low output

Introduce the dusk-to-dawn light task:

· Draw full circuit diagram – students copy

· Explain how input voltages vary as light level falls

· Explain the need for a fixed reference voltage

· Explain the action of the voltage comparator as light level falls

· Show an LED connected to the output – explain how this will later be upgraded to a bright lamp

	5 minutes
	· Ask students to suggest a list of tips for successful breadboard building

· Ascertain the power supply for this project and explain how to use the PSU

	20 minutes
	· Students work in pairs

· Students begin construction on breadboard

· Teacher supervises the students’ work and offers advice as appropriate

	5 minutes
	Stop the students and explain how to use a multimeter to measure the voltage at strategic points in this circuit.  This is useful for fault finding and to strengthen the students’ understanding of the circuit operation.  Voltage measurements can be taken (relative to a 0V rail) as follows:

· +ve supply rail

· Reference voltage

· Output from LDR potential divider as light level changes

· Output from voltage comparator IC

	5 minutes
	· Students continue practical construction work

· Students who finish early can be shown how to add a transistor and relay to the output ready for driving a 12V 10W bulb


Consolidation

	Time
	Content

	5 minutes
	Explain to students that they will be allowed about 30 minutes next lesson to finish the circuit construction and to demonstrate the circuit in operation.

Store breadboards safely and clear away all equipment and components.

	5 minutes
	Homework:

· DVD task sheet – ‘Electronics 1’


= 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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