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7.6 Levels 1–3
About this case study

In this case study pupils explore a range of situations and events that demonstrate computer control. They explore the importance of sequencing events to produce the correct outcome. They explore sensors and consider how they are used to turn events on and off in a variety of different contexts.
In the five lessons exemplified here pupils progress from an understanding of sequences through the conventions of flow charts to simple control flow charts.

These notes should be used in conjunction with sample teaching unit (STU) 7.6. In this unit control is taught through the use of on-screen models to develop pupils’ understanding of control. Teachers should consider whether this is the most suitable method for their pupils. For many pupils, it may be better for them to control directly through control software and suitable interface boxes. It may also be helpful to review the unit and resources developed for pupils working at P4–8.

Resources used in this case study
· 7_6traffic1.wmv
Lesson 1

· 7_6traffic.doc
Lesson 1
· 7_6traffic2.wmv
Lesson 1
· 7_6brush.doc
Lesson 2a
· 7_6brush.ppt
Lesson 2a
· 7_6toast.ppt
Lesson 2a
· 7_6toast1.doc
Lesson 2a
· 7_6toast2.doc
Lesson 2a
· 7_6coffee_audio
Lesson 2b
· 7_6coffee_video
Lesson 2b
· 7_6coffee.doc
Lesson 2b

· 7_6pelican2.exe
Lesson 2c
· 7_6pelican3.exe
Lesson 2c

· 7_6pelican4.exe
Lesson 2c

· 7_6pelican5.exe
Lesson 2c

· 7_6barrier1.exe
Lesson 2d

· 7_6barrier2.exe
Lesson 2d

· 7_6barrier3.exe
Lesson 2d

· 7_6eyespy.doc
Lesson 3a
· 7_6lift.mpg
Lesson 3b

· 7_6doors.mpg
Lesson 3b

· 7_6remote.mpg
Lesson 3b

· 7_6smoke.mpg
Lesson 3b

· 7_6pelican5.exe
Lesson 3b

· 7_6doors.mpg
Lesson 4

· 7_6door1.doc
Lesson 4

· 7_6door2.doc
Lesson 4

· 7_6door3.doc
Lesson 4

· 7_6doorchart1.ppt
Lesson 4

· 7_6doorchart2.ppt
Lesson 4

· 7_6decision1.doc
Lesson 4

· 7_6decision2.doc
Lesson 4

· 7_6hotorcold.ppt
Lesson 4

· 7_6light.doc
Lesson 5

· 7_6pelican7.exe
Lesson 5

Lesson 1
Understanding control in everyday life Levels 1–3

Lesson objectives

· To understand that events are controlled by computers. 

· To understand that computers control events by a sequence of instructions. 

Key vocabulary

computer control, sequence

Preparation and planning

· Ensure that you are familiar with the software that you will be using. 

· Display the lesson objectives in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary. 

· Add the key vocabulary to the wall display. 

· Make sure that the computer can show the video clips on the large screen. 

· Print sufficient copies of 7_6traffic.doc for activity 2. 

Resources

· Large-screen computer display

· Stopwatches (or similar) 

CD-ROM resources

· 7_6traffic1.wmv 

· 7_6traffic.doc
· 7_6traffic2.wmv
	Teaching sequence
	Session notes

	Starter
	Show pupils 7_6traffic1.wmv, a video clip lasting 53 seconds. Watch carefully and ask the following questions.

· What happens to the traffic when the lights are red? 

· What happens to the traffic when the lights show red and amber? 

· What happens to the traffic when the lights are green? 

· What happens to the traffic when the lights are amber?
Share the objectives for the lesson with the pupils.

	Activity 2
	Introduce four key instructions.

· Stop. 

· Ready to go. 

· Ready to stop. 

· Go. 

Use the cards in 7_6traffic.doc to play ‘Stop – Get ready to go – Go’: a movement game. Ask the pupils to respond to traffic light colours in correct sequences. (The pupils are cars and move according to the colours shown – pupils can then be separated into two groups moving in two set directions so that they can see the effects of having no traffic lights!)

	Activity 3
	If appropriate, introduce timing so that the traffic is not crashing by showing 7_6traffic2.wmv. Ask:

· Why doesn’t the traffic crash? 

· What will happen next to the lights that you can see? 

· How long does a car have to wait at the lights? (Use stopwatches to time this.) 

If the lights are red on one side what colour are the lights on the other side?

	Plenary
	Ask the following questions to encourage pupils to consider the merits of using ICT to control events.
· How did the card game control our movements? 

· Who controlled the colour of the cards? 

· How did the traffic lights control the movement of the traffic? 

· Who or what controls the colour of the traffic lights? 

· Can you recall the sequence of the lights and what happened for each colour?

	Homework
	Ask the pupils to find out what other ways are used to control traffic (e.g. on a school crossing patrol).


Lesson 2a
Sequences (1) Levels 1–3

Lesson objectives

· To understand the importance of sequencing instructions.

Key vocabulary

instructions, sequence

Preparation and planning

· Ensure that you are familiar with the software that you will be using. 

· Display the lesson objective in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary. 

· Add the key vocabulary to the wall display.

· Print out flashcards from the resources. 

Resources

· Large-screen computer display

CD-ROM resources

· 7_6brush.doc
· 7_6brush.ppt
· 7_6toast.ppt
· 7_6toast1.doc
· 7_6toast2.doc
	Teaching sequence
	Session notes

	Starter
	Ask the pupils to think about brushing their teeth. Ask them to list some of the things that they do in order to brush their teeth. Select pupils to share their sequences.

Tell the pupils that they will be looking at sequences of actions in the next two activities and share the objective for the lesson with them.

	Activity 2
	Show the pupils a set of enlarged flashcards showing the different instructions that will form a sequence for brushing teeth: 7.6brush.doc. Compare the sequence to the homework task.

Ask the pupils to find the ‘Start’ and ‘Stop’ cards and place them on the board. Look at each card in turn and discuss with the pupils the sequence of the task. Ask the pupils, as a class, to sequence the cards correctly.

Using the computer and a large screen, show 7.6brush.ppt to model the construction of the same sequence on the computer. 
Ask the pupils to work together or individually to sequence the above activity on the computer using 7_6brush.ppt.

	Activity 3
	Discuss with the pupils what is needed to make a piece of toast (i.e. what equipment and ingredients).

Provide pupils with a set of flashcards and ask them to arrange the cards in the correct sequence: 7_6toast1.doc and 7_6toast2.doc.
Ask the pupils to use 7_6toast.ppt to check that their flashcard sequence is correct.

	Plenary
	Discuss the importance of the steps in the task being in the correct sequence. Ask questions such as ‘Does it matter if the bread is buttered first?’

	Homework
	Ask the pupils to think about the sequence of tasks involved in making a cup of coffee.


Lesson 2b
Sequences (2) Levels 1–3

Lesson objectives

· To understand the importance of sequencing instructions.

Key vocabulary

instructions, sequence

Preparation and planning

· Ensure that you are familiar with the software that you will be using.

· Display the lesson objective in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary.

· Add the key vocabulary to the wall display.

Resources

· Large-screen computer display

· Video editing software such as Microsoft MovieMaker™

CD-ROM resources

· Audio files contained in the folder 7_6coffee_audio
· Video files contained in the folder 7_6coffee_video
· 7_6coffee.doc

	Teaching sequence
	Session notes

	Starter
	Ask the pupils whether they have made a cup of coffee. Ask them to think about the sequence of events for making a cup of instant coffee. Gather responses and put them on the board. Discuss and talk about the sequence as you do so. 

Tell pupils there are other ways of making coffee. Ask whether they can identify some. Say that you are going to make a video to show someone how to make coffee using a percolator.

Share the objective for the lesson with the pupils.

	Activity 2
	Model the video-editing software by adding the clips and adding one to the time line. Construct the coffee-making video by selecting a clip, reviewing it and asking where in the time line it should go: before or after the clips already in place. Ask: 

· Which parts are out of sequence?

· How can you tell? 

· Does it matter? 

Run the completed video and ask the pupils to identify any sequences that are out of place.

Save the finished sequence to a common area so that the pupils can add the commentary.

	Activity 3
	Ask the pupils to add the commentary to the video, using the relevant audio clips sequenced in a matching order. 

Some pupils may wish to construct the complete video including adding the video clips.

	Plenary
	Select pupils to play their clip. Use questions to reinforce the sequence of the instructions and the importance of timing.

	Homework
	Ask the pupils to complete a sequence of instructions by rearranging the instructions from 7_6coffee.doc.


Lesson 2c
Using flow chart symbols (1) Levels 1–3

Lesson objectives

· To understand that sequences of instructions can be represented by symbols in a flow chart.

Key vocabulary

instructions, sequence, symbols

Preparation and planning

· Ensure that you are familiar with the software that you will be using. 

· Display the lesson objective in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary. 

· Add the key vocabulary to the wall display. 

Resources

· Large-screen computer display

CD-ROM resources

· 7_6pelican2.exe
· 7_6pelican3.exe

· 7_6pelican4.exe

· 7_6pelican5.exe

	Teaching sequence
	Session notes

	Starter
	Introduce the concept of symbolic representation by showing 7_6pelican2.exe on the large screen. 

Ask the pupils what the items at the top of the screen might represent. Identify each symbol in turn and relate it to the pelican crossing.

Talk through the sequence of symbols and write up the actions on the board.

Test the responses by pressing the button to run the sequence. 

Ask why one of the symbols is flashing.

Use questions to ensure that the pupils understand that the symbols represent the sequence of instructions.

Share the objective for the lesson with the pupils.

	Activity 2
	Reinforce the concept by asking the pupils to explore 7_6pelican3.exe, either individually or in pairs.

	Activity 3
	When appropriate allow pupils to explore 7_6pelican4.exe, which uses the same set of instructions and symbols but introduces the idea of a flow chart running vertically.

Discuss with pupils the convention for flow charts that start at the top and finish at the bottom.

	Activity 4
	When appropriate, group pupils to consider 7_6pelican5.exe.

Discuss the sequence on the right-hand side of the screen, asking questions such as the following.

· What do the symbols represent? 

· Can you explain the sequence of instructions? 

Test the responses by pressing the button to run the program.

Discuss the conventions used by a flow chart program. Ask:

· How many different shapes are there? 

· Why are the shapes different? 

· Can you see any pattern to the shapes? 

· Why is there no ‘Start’ or ‘Stop’ symbol? 

	Plenary
	Summarise the use of shapes used in a flow chart by drawing examples on the board and asking pupils to explain what they mean.

	Homework
	Ask the pupils to draw a flow chart of the sequence for brushing teeth or making toast, using the appropriate shapes.


Lesson 2d
Using flow chart symbols (2) Levels 1–3

Lesson objectives

· To understand that sequences of instructions can be represented by symbols in a flow chart.

Key vocabulary

instructions, sequence, symbols

Preparation and planning

· Ensure that you are familiar with the software that you will be using. 

· Display the lesson objective in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary. 

· Add the key vocabulary to the wall display. 

Resources

· Large-screen computer display

CD-ROM resources

· 7_6barrier1.exe

· 7_6barrier2.exe

· 7_6barrier3.exe

	Teaching sequence
	Session notes

	Starter
	Remind the pupils of the use of symbols to represent sequences of actions by drawing a short sequence on the board. Ask the pupils to think about what is happening and select pupils to respond.

Load 7_6barrier1.exe. Tell the pupils that they are going to look at another control sequence, and share the objective for the lesson with them.

	Activity 2
	Before running the program, ask pupils what they think will happen.

Gather responses and press the button to check the responses.

	Activity 3
	Allow the pupils to explore 7_6barrier2.exe and 7_6barrier3.exe, either in pairs or individually.

Gather the pupils together and explore the sequence of events by creating the sequence on the board.

	Activity 4
	Remind the pupils of the conventions used to create a flow chart. Tell the pupils that their task is to create a flow chart using the correct symbols to control the car park barrier. Before starting the task, check pupils’ understanding by selecting pupils to suggest the correct shapes for the symbols.

	Plenary
	Ask the pupils to show and explain their flow charts.

	Homework
	Ask the pupils to draw each flow chart symbol and say what it does.


Lesson 3a
Using a sensor as a switch in a control model (1)


Levels 1–3

Lesson objectives

· To understand that there are sensors that sense things like movements or light and cause something to happen. 

Key vocabulary

movement, alarm, sound, computer, device, webcam, sensor

Preparation and planning

· Ensure that you are familiar with the software that you will be using.

· Display the lesson objective in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary.

· Add the key vocabulary to the wall display.

· Prepare the webcam for the starter activity, installing software as appropriate.

· Prepare a range of sensors for activities 2 and 3 and the plenary. Ideally, there should be sufficient variety of sensors and interface boxes for different pairs of pupils to use different types. Suitable sensors include switches, tilt switches, temperature probes and sensors of sound, movement or light.

Resources

· Large-screen computer display

CD-ROM resources

· 7_6eyespy.doc
	Teaching sequence
	Session notes

	Starter
	Before the start of the lesson, set up a webcam linked to a large display. Turn the picture off and have the webcam pointing at a tabletop. Check the sensitivity of the camera setting prior to the lesson and choose an alarm sound, e.g. a dog barking, that will be activated by movement.

Place on the table some chocolate (or something else that is appealing to the pupils). Invite a number of pupils in turn to come to the table to collect the chocolate. As each pupil approaches the table the class should hear an alarm sound. Ask:

· What is happening? 

· What can you hear? 

· Why can you hear that sound? 

At this point turn on the screen or picture display and ask some more pupils to come and collect the chocolate. After a short time stop the class and ask the same questions again, including ‘What can you see?’

Show the class how the camera takes a picture. Discuss with the pupils why we might need such a device, e.g. for a burglar alarm.

Share the objective for the lesson with the pupils.

	Activity 2
	Emphasise to the pupils that the computer keeps checking the picture and when a change happens the computer makes a decision and produces an alarm sound.

Say that there are many other types of sensor that can be used to control things.

	Activity 3
	Demonstrate a range of sensors to the pupils. Either arrange a whole-class activity, selecting pupils to participate using a sensor such as a temperature probe or a sound sensor; or, if there are sufficient sensors and interface boxes, organise the activity as paired work on a carousel basis.

	Plenary
	Select pupils to explain the sensor that they have explored.

	Homework
	Introduce to the pupils the ‘eye spy’ sheet: 7_6eyespy.doc. Explain that the pupils have two weeks to complete the task and to tick off as many sensors as possible from the selection shown on the sheet.


Lesson 3b
Using a sensor as a switch in a control model (2)


Levels 1–3
Lesson objectives

· To understand that computers use sensors to control events and that the flow chart uses a loop. 

Key vocabulary

movement, alarm, sound, computer, device, webcam, sensor, loop

Preparation and planning

· Ensure that you are familiar with the software that you will be using. 

· Display the lesson objective in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary. 

· Add the key vocabulary to the wall display. 

· Prepare the webcam and other items to repeat the starter from lesson 3a. 

Resources

· Large-screen computer display

CD-ROM resources

· 7_6lift.mpg

· 7_6doors.mpg

· 7_6remote.mpg

· 7_6smoke.mpg

· 7_6pelican5.exe

	Teaching sequence
	Session notes

	Starter
	Focus pupils on the use of sensors to control devices by showing a range of situations that use sensors on the large screen (for example, 7_6lift.mpg, 7_6doors.mpg, 7_6remote.mpg, 7_6smoke.mpg). Ask the pupils to identify the sensors used and tick off any items on their homework sheets that they have spotted.

Share the objective for the lesson with the pupils.

	Activity 2
	Switch the large-screen display to show the webcam. Ask the pupils to predict what will happen when someone takes an item from the table (as in lesson 3a starter). Test the pupils’ predictions by moving an item.

Ask the pupils to think about how the computer knows that someone has moved an item.

Use the pupils in the class to role-play what the computer and camera are doing by splitting the pupils into groups and giving them a role. Tell them that you (or another adult) will act as the computer and that the pupils will act as the webcam. 

Ask the group ‘Is there anybody moving’? The pupils reply ‘No’. Continue to repeat the question until somebody (previously chosen) enters the room and walks past the camera. The pupil group then answers ‘Yes’ to the question and you make a sound as if sounding the alarm.

Use the computer and webcam to demonstrate the process and reinforce the steps.

Work with the pupils as a group to build up a flow diagram of the process on the board.

	Activity 3
	Relate the loop process to the pelican crossing and the flow chart symbols by showing 7_6pelican5.exe on the large screen.

Discuss the loop and ask the pupils to explain what is happening at this point.

	Plenary
	Select pupils to explain the sequence and the loop.

	Homework
	Ask the pupils to complete the ‘eye spy’ sheet. 


Lesson 4
Creating and testing control models Levels 1–3
Lesson objectives

· To understand flow chart decisions are binary Yes/No.

Key vocabulary

sensor, flow chart, sequence, loop, decision

Preparation and planning

· Ensure that you are familiar with the software that you will be using.

· Display the lesson objective in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary.

· Add the key vocabulary to the wall display.

· Print cards for use in the starter activity.

· Prepare the computer, interface, sensor, motor and control software if appropriate.

Resources

· Large-screen computer display

CD-ROM resources

· 7_6doors.mpg

· 7_6door1.doc

· 7_6door2.doc

· 7_6door3.doc

· 7_6doorchart1.ppt

· 7_6doorchart2.ppt

· 7_6decision1.doc

· 7_6decision2.doc

· 7_6hotorcold.ppt

	Teaching sequence
	Session notes

	Starter
	Share the objective for the lesson with the pupils.

Show 7_6doors.mpg on the large screen to remind the pupils of sensors.

Role-play the sequence of the control flow chart using the three picture cards (7_6door1.doc, 7_6door2.doc, 7_6door3.doc) to ensure that pupils have understood the sequence.

Create a flow chart of the sequence on the board and then reinforce it by referring to 7_6doorchart1.ppt.

Ask the pupils to think about what is happening at the ‘Step on sensor’ point. Tell pupils that the computer has to make a decision: ‘Is the sensor on?’ Say that the pupils are going to look at decisions next.

	Activity 2
	Introduce the following situations.

· The pupils are in school and the temperature is too cold. What can they do?

· Now the temperature is too hot. What can they do? 

· If it is neither too hot nor too cold what do they do? 

Introduce 7_6decision1.doc and ask the pupils to mark each box ‘Yes’ or ‘No’.

The pupils can check their responses using 7_6hotorcold.ppt individually, in pairs or as a class.

	Activity 3
	If appropriate, introduce 7_6decision2.doc and ask the pupils to make decisions about two variables at once.

	Plenary
	Use 7_6doorchart2.ppt to reinforce the concept of decision making by asking pupils to discuss the elements, how they differ and the points at which decisions are made by the flow chart.

	Homework
	Ask the pupils to find out where there are doors that might use a sensor.


Lesson 5
Creating an efficient system to monitor an event Levels 1–3
Lesson objectives

· To understand that computers use sensors to control events. 

· To understand that some sequences can be repeated in a subroutine. 

Key vocabulary

sensor, loop, subroutine

Preparation and planning

· Ensure that you are familiar with the software that you will be using.

· Display the lesson objectives in a prominent position, phrased in a way to ensure maximum understanding and using symbols to illustrate as necessary.

· Add the key vocabulary to the wall display.

· Prepare a ‘lighthouse’ model for the starter activity, using an interface with a light sensor and bulb. Create a short control program to make the light flash when the sensor is covered. Use a subroutine to make the light flash.

· Prepare copies of cards representing light and dark for use in activity 3 using 7_6light.doc.

Resources

· Large-screen computer display

· Torch

CD-ROM resources

· 7_6light.doc, cut into two cards

· 7_6pelican7.exe

	Teaching sequence
	Session notes

	Starter
	Share the objectives for the lesson with the pupils.

Ensure that the ‘lighthouse’ model is working before the pupils arrive. Cover the light sensor to make the bulb flash.

Ask the pupils to think about the sequence of instructions that make the light flash.

	Activity 2
	Construct a flow chart of the sequence on the board.

Show the pupils the light sensor and demonstrate what happens when the sensor is covered and revealed.

Repeat to ensure that the pupils recognise that the sensor is acting as the switch.

Ask the pupils to consider the decision the computer is making.

Construct a second flow chart of the decision sequence on the board.

Link the two sequences with ‘Yes’ and ‘No’ arrows.

Show the pupils the flow chart on the computer and indicate which sequence is controlling the flashing and which the decision.

	Activity 3
	Role-play the decision and the subroutine with the pupils. Select a pupil and teach him or her how to flash the torch.

Select a second pupil who will make the decision. Teach this pupil to ‘call’ the ‘subroutine pupil’.

Finally select a pupil to represent day and night.

The ‘day and night pupil’ should hold up a card made from 7_6 light.doc. The ‘decision pupil’ should ask if it is light. If the answer is ‘Yes’, the decision pupil should call the subroutine; if not, this pupil should do nothing. If called, the ‘light pupil’ can flash the torch.

Repeat to ensure that the pupils understand the sequence, the decision and the subroutine.

	Activity 4
	Reinforce the concept by using 7_6pelican7.exe. This program enables the pupils to explore the use of a subroutine to make the green man flash at a pelican crossing. Demonstrate and allow the pupils to explore the program, providing support as necessary.

	Plenary
	Select pupils to discuss their solutions to 7_6pelican7.exe.

	Homework
	Ask the pupils to identify where they see control systems in their everyday life.
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