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Using flowchart symbols and writing instructions
ICT Framework objectives

DEVELOPING IDEAS AND MAKING THINGS HAPPEN

Analysing and automating processes

· Represent simple processes as diagrams, showing:

· how a task can be broken down into smaller ones;

· the sequence of operations, and any conditions or decisions that affect it;

· the initial information needed.

Key vocabulary

From Year 6:
input, output, process, sequence of instructions

From Year 7:
efficient, flowchart, program

Other: decision, logic, start, stop

Preparation and planning

· Make a copy for each pupil of Pupil resource 3.pdf, a flowchart planning sheet, for activity 3. Make a second copy for each pupil in readiness for the homework task.

· Use your control and monitoring software to prepare an example for pupils to use in the simulation of the control of an event in activity 4. Put it in the network shared area.

· Display the lesson’s objectives in a prominent position, phrased in a way that pupils will understand.

· If necessary, have available guidance to help pupils to use your control and monitoring software.

· Add new vocabulary to the wall display.

· Prepare copies of the appropriate part of 7.6 homework tasks.doc, one for each pupil. Modify if appropriate.

Resources

· Computer and large display

· Software for wordprocessing and presentations

· A control and monitoring package that allows onscreen simulations, for example, Flowol, Logicator or Crocodile Clips, or any suitable control software

· Whiteboard or flipchart

· Printer

· Teacher resources from the CD-ROM for the unit

· Teacher resource 3.ppt
Slide presentation for lesson 2

· Teacher resource 4.doc
Flowchart planning sheet (a demonstration version of Pupil resource 3)

· 7.6 homework tasks.doc
Homework tasks

· Pupil resources from the CD-ROM for the unit

· Pupil resource 3.pdf
Flowchart planning sheet

Lesson outline
60 minutes
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Activities

1 Starter: Sequencing instructions

Before the start of the lesson, load Teacher resource 3.ppt, ready to show on the large screen display.

Refer pupils to their homework. Ask them:

· What are the advantages of an automatic pelican crossing?

It is always there, day and night. It doesn’t need anyone to oversee it. It keeps watch all the time and stays alert. School crossing patrol officers might accidentally be late for work and are only there at certain times of day. They might be distracted or lose attention momentarily.

· What are the advantages of a person controlling traffic outside a school?

A person can make quick decisions based on what they hear or see. A person would not allow children to cross before the traffic has stopped. A pelican crossing can’t stop cars from going through on red.

Move the discussion on, asking:

· Would coffee-making be a suitable activity to be computer-controlled?

It might be a good idea for brewing, since constant quality could be maintained, but in a household it would be difficult to cope with the different demands made by members of a family.

Show slide 1 of Teacher resource 3.ppt. 

Slide 1

Give pupils, in pairs, a couple of minutes to consider the instructions. Bring the class together and ask:

· What do you think the correct order is? Would any other order be possible?

· What instructions could be missing? Where would they fit in?

Put coffee in cup, put milk in coffee, plug kettle in.

· What extra instructions could you include so that a robot could make the coffee? Where do the instructions fit in?

When to start and stop, asking ‘Do you take sugar?’, ‘Do you want milk?’

· Why do we need clear instructions?

Sometimes we are asked to carry out new tasks without knowing how to do them. We need a complete set of clear instructions, in the correct order.

Tell pupils that an ordered set of instructions is called a sequence of instructions. In this lesson, they will learn how to break a task down into smaller parts and how to use a diagram to represent instructions for carrying out the task.

2 Flowchart symbols

Explain that instructions for computers can be summarised in flowcharts, using special symbols and language. Show and talk through slide 2, a simplified flowchart for making a cup of coffee, drawing attention to the symbols for ‘Start’ and ‘Stop’, decision and process boxes, and explaining their purpose. Stress that a computer expects a decision box to have the answer ‘yes’ or ‘no’ and that the outcome of the decision affects exactly which instructions are carried out.

Slide 2

Show slide 3 and slide 4 to summarise the symbols, and to introduce the parallelogram symbol for inputs and outputs.

Slide 3

Slide 4

3 Writing efficient instructions

Distribute copies of Pupil resource 3.pdf, a flowchart planning sheet, one per pupil. 

Tell pupils to complete the first column in their own words, writing instructions for making a piece of toast. Remind them to think first about all the steps they would need to take to make the toast.

While the class is working, load Teacher resource 4.doc, a demonstration version of Pupil resource 3, on the large display.


After 5 minutes, stop the class. Use Teacher resource 4.doc to complete a class set of instructions. Demonstrate how to make the wording concise by adapting pupils’ instructions. Emphasise that each instruction completes a specific task. Emphasise also that the sequence of instructions must be in the right order overall (for example, whether to put the butter or jam on first), although the order of some of the individual instructions may not matter (for example, whether to get out a knife and a spoon before or after getting out a plate).

Ask pupils to return to their own flowchart planning sheets, Pupil resource 3.pdf, for a further 5 minutes. Ask them to complete the activity. In the centre column, they should aim to rephrase their instructions to make the wording as concise and precise as possible. In the right-hand column they should draw the appropriate flowchart symbol. You may wish to return to slide 3 of Teacher resource 3.ppt to remind them of the symbols.

Choose a small group of pupils and tell them that you will ask them to share their answers with the rest of the class during the plenary.

While pupils are working, load your chosen control software ready for activity 4. 

4 Using software to control events

Explain to the whole class that flowcharts help to:

· organise thinking;

· break a problem down into parts;

· ensure that instructions are in the right order;

· test a possible solution for ‘logic’.

Ask pupils:

· What do you understand by ‘logic’?

Following the instructions in the order given to produce the output that was expected.

Using your chosen software, show pupils an example of how to use it to simulate a simple control event, perhaps a set of traffic lights. Recreate the example on the screen, showing pupils how to use the facilities of the software. Ask pupils to load the same example on their own machines and to follow the flowchart through, observing the corresponding actions on the screen.

5 Plenary: Matching instructions to actions

Display for the whole class the flowchart you used in the previous activity. Ask the class:

· Which symbol tells the program to start? Which tells it to stop?

· Give an example of a decision. 

In a simulation of making a cup of coffee, a decision might be: ‘Has the kettle boiled?’ 

· Could a different decision achieve the same result at this point? 

‘Is the water hot enough?’

· Give an example of a process. 

Boil the kettle, add coffee to the cup, put in the milk, add the sugar, stir

Ask more able pupils to suggest ways to extend the program. For example, in the coffee example, they could add more decisions, including an initial one to choose cappuccino or espresso.
Ask the group of pupils that you chose earlier to describe their set of instructions to the class. 

Round off the lesson by reminding pupils that in this lesson they have learned that computers need very precise instructions in order to work. They have begun to develop flowcharts to represent instructions for carrying out simple tasks. They understand that each instruction carries out a specific part of the task. They appreciate that the sequence of instructions must be in the right order and that decisions made may affect exactly which instructions are carried out.

Point out on the wall display the vocabulary used in the lesson.

Homework: Creating a flowchart

Set this task.

Buying chocolate

Take home a copy of Pupil resource 3, a flowchart planning sheet. 

Plan a flowchart for buying a bar of chocolate from a machine.

You may wish to provide lower-ability pupils with a frame to support their thinking. Higher-ability pupils could be asked to consider extra decisions, such as: ‘Do you want milk chocolate?’ or: ‘Do you want a bar with a filling?’ They could also be asked to consider what they would do if their first choice of chocolate bar were not available.
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