Design & Technology Department

Scheme of Work - Year 9

	Total Lessons
	5
	
	Design & Make – Key Stage 3

	Lesson Time
	2hr
	
	Electronics – Burglar alarm


	Objectives

Pupils will construct a latch circuit based around a thyristor.  An additional output transistor can be added to sink the extra current needed to drive the buzzer or a siren.  The circuit will be constructed using strip board ("Vero Board") or ideally using previously prepared printed circuit board (dependent on resources). The output will initially be an LED and/or a buzzer, a commercial siren could be substituted if a much louder audible output is needed.  Pupils will be required to use the circuit as a solution and apply it to their own security situation.

Pupils will also have to package the circuit to make it more attractive as well as to protect the circuit against damage. 



	

	Main Key Experiences & Essential Outcomes

Children will be taught :-

· Electrical safety.

· How to use strip board.

· Careful and accurate soldering.

· What a transistor looks like - identifying base, collector, emitter.

· What a microchip looks like.

· About feedback generally.

· About sensors, and membrane panel switches - pressure pads.

· How printed circuit boards are, simply, manufactured in a school situation.

· How the drilling process can be automated and therefore possibly the whole manufacturing process could be automated.

Children will be able to:-

· Insert components in the correct positions by referring to a drawing.

· Make careful good quality solder joints which do not bridge between tracks.

· Complete construction of a circuit and then house it in a suitable container to protect it from damage.

· Handle microchips carefully and insert them into a socket, bending the legs correctly.

· Make use of a suitable input sensor - constructing a pressure pad.

· Connect to a suitable output - buzzer or siren.

· Test their circuits.




	Children will begin to understand:-

· That transistors must be inserted correctly and the names of the leads.

· Different input and output devices can be used depending on the situation.

· Simply how their circuit works.

· How the circuit operates as a latch.

· How it is triggered and how it is reset. 

· That manufacturing can be automated or computer controlled.

· That computers can do new and useful work.

· The impact of electronics on our way of life.



	

	Programmes of Study

1b 

2a, 

4f, 4j 

6c, 6d, 6e, 6f, 6g 

8c 

10a,10b


	Assessment

Possible levels:  5-7

· Planning

· Applying knowledge and understanding

· Working with materials

· Evaluating



	

	Differentiation

Worksheets provided

In the main by outcome (following instructions, accuracy and finish). Extension work - additional circuits are available for construction e.g. time delays timers, lamp flashers etc.

Additional research can be introduced for extension activities.



	RESOURCES



	Equipment

Inputs board – sensors.

Soldering irons

Soldering stands

Wire cutters (side cutters)

Wire strippers

Circuit board holders


	Paper trimmer

Scissors


	Materials

PCBs

Component packs

Batteries PP3-9volt

Solder

Multistrand insulated wire.

Aluminium foil
	Pritt stick

Masking tape

Card



	

	Literacy


	Oral, reading, writing.

	Numeracy


	Measuring, marking out

	ICT opportunities


	Work sheets

	Personal qualities


	Recapping 

	Interpersonal skills


	Working with each other.


	The programme

	

	Lesson
	Details

	
	

	One
	Introduction to the Year 9 Electronics work.  Brief exposition on the importance of electronics in our technological world. Followed by a summary of the work that will be covered in this module.

Feedback explained using examples:-

· Central heating system-thermostat,

· Human body,

· Block of flats water supply - use working model,

· Latch circuit using 2 not gates

· Produce block diagrams/system diagrams

Homework: List 10 electronic /electrical items in the home. Then:-

(a) state what they do,

(b) state how people managed before electricity

	
	

	Two
	Review Homework 

Sensors
Explain what a sensor is - inputs. Remind students about system diagram.

Demonstrate :-

· reed switches,

· passive IR - in corner of room or corridor,

· light beam using ORP12 LDR,

· pressure pads - show how to make; followed by a class practical to make a small version,

Burglar alarm

· Home security - discuss with class - interactive session - allow about 20 minutes.  Try to bring out the effect on people who are burgled as well as the inconvenience of the property lost.

· Students should now write a situation as a consequence of the discussion - allow 10 to 15 minutes

· Consider their own home and which areas are not secure. Use magazines /Wickes catalogues as a focus.  

· Using the board draw a very simple hypothetical plan of a ground floor/flat.  Working with the class - using questioning - annotate to say where extra locks are needed and where sensors etc. could be positioned.

Homework: Draw a detailed plan of their own home (or ideal home) and show improved security, what has been done /what could be done.


	Three
	Review Homework 

· Printed circuit boards and general circuit construction

· Demonstrate types of circuit board - printed circuit board and strip board.

· Demonstrate the use of a computer to produce artwork and explain how a CNC machine could be used to drill holes. Explain the photo-resist method of p.c.b. production. Allow 15 - 20 minutes.

· Issue boards and components - pre-packed. Issue circuit diagram sheets.

· Brief session on how to solder.

· Safety - burns.  Electrical safety.

· Solder in the small components as time allows.

· Allow 2 sessions in addition to this one to complete and test the circuit.




	
	

	Four
	Review Homework
· Continue manufacture of circuit

Homework: Design and make a package for the circuit using card or found containers.  Prepare for test. 

	
	

	Five
	Review Homework

· Final assembly and testing of circuit.

· Evaluating work.

· Pupils to complete Electronics test



	Evaluation



	

	Notes
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