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Creating and testing control models
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.

Control and monitoring

· Implement a system to carry out a simple control task, including some that involve sensed physical data, by:

· compiling sets of instructions, identifying those which can be grouped to form procedures or loops;

· testing and refining the instructions.

Key vocabulary

From Year 6:
procedure, refine, switch

From Year 7:
improve, subtask, system

Preparation and classroom management

· Make copies of Pupil resource 6.pdf, three flowcharts, one set per pair of pupils.

· Copy Pupil resource 7.pdf, a decision table, one per pair of pupils.

· Use your control and monitoring software to prepare one of the flowcharts for use in activity 3 (page 35: optional).

· Write the problem for activity 4 (page 36) on a whiteboard or flipchart.

· 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

· A control box for activity 3 (depending on your choice of software)

· Teacher resources from the CD-ROM for the unit

· Teacher resource 6.ppt
Slide presentation for lesson 4

· 7.6 homework tasks.doc
Homework tasks

· Pupil resources from the CD-ROM for the unit

· Pupil resource 6.pdf
Three flowcharts

· Pupil resource 7.pdf
Decision table

Lesson outline
60 minutes
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Activities

1 Starter: Linking flowcharts to systems

Before the start of the lesson, load Teacher resource 6.ppt on the large screen display ready to show.

Say to the class that you have three examples of everyday uses of sensors to show them. Show slides 1 to 4, and pause on slide 4.

Slide 1

Slide 2


Slide 3

Slide 4

Give out the three flowcharts, Pupil resource 6.pdf, one for each pair of pupils. Ask them to match the flowcharts to the three scenarios by following the process through and identifying the features of each flowchart. Allow 2 to 3 minutes for the task.


Take feedback. (Flowchart 1 is for the street light, flowchart 2 is for the burglar alarm and flowchart 3 is for the automatic doors.) For each example, ask one or more pupils to describe in their own words what is happening.

2 More complex systems

Remind pupils of the work on loops that they did in the previous lesson and how they used software to create a flowchart to control an event. Review their homework briefly, inviting individual pupils to describe their example of a system and how a loop is used. Tell pupils that in this lesson they will use the software to create more flowcharts and that they will be testing their solutions. Refer them to the displayed objectives for the lesson.

Display slide 5 of Teacher resource 6.ppt. 

Slide 5

Discuss how the temperature in a room might be controlled by using the electric fire, the temperature sensor and the cooling fan. Ask pupils to identify the three temperature conditions (too hot, too cold and about right) and the actions that they might want to take in each case.

Distribute Pupil resource 7.pdf, a decision table. Ask pupils, in pairs, to complete the columns for the fire and the fan. They should use the words ‘ON’, ‘OFF’ or ‘DO NOTHING’ to describe the state of the appliance for the appropriate room temperature condition. Allow 2 to 3 minutes for pupils to do the task.


Bring the class together and ask pairs of pupils to explain the reasoning behind their answers. For example, if it is too cold, then turn on the fire. If it is too hot, then turn on the fan. If the temperature is about right, then do nothing.

Explain that systems in a home can be more complex than those that pupils considered in their last lesson because:

· more conditions are being monitored, such as the time of day, air temperature, water temperature, air quality, light intensity, whether windows or doors are open or closed;

· more outputs are being controlled, such as room heaters, immersion heaters, refrigerators, automatic lights, automatic blinds, the garage door, burglar and fire alarms.

Remind pupils that in these systems constant checking is going on and that each check involves a loop.

3 Using control software for a simulation involving more than one variable

Explain that you will now use software to simulate the control of the temperature in a room. Load your monitoring and control software. Create at least one of the flowcharts on screen to reinforce for pupils the processes needed to operate the software.


Electric fire Output 5
Cooling fan Output 7


Val 1 is a temperature sensor

As you demonstrate the development of the flowchart, provide prompts for pupils, such as:

· How can we break this problem into parts?

· What is the first information that we need?

· Will we need to make a decision?

· What happens if the outcome of the decision is ‘yes’? What happens if the outcome is ‘no’?

· Is there a loop? Where does it go?

· Are the instructions in the right order?

Step through the action of the flowcharts, using an onscreen simulation, if your software supports it, or a control box. 

Review with pupils the actions that are taking place. Relate these actions to the way in which pupils could regulate the temperature manually if computer control were not available.

4 Monitoring two variables at once

Tell pupils to work in pairs or individually, depending on the number of computers available, to create a flowchart for the problem written on the whiteboard or flipchart. 

Problem

You have two inputs: a switch and a light sensor.

Your program should respond when someone pushes a switch by a door. A light should be switched on only if the light level is low. If it is bright, then no action should take place.

Say that this is equivalent to the action of an automatic security light near a front door, with a motion detector acting as a switch. Remind the class to consider:

· how to break the task down into smaller ones;

· what information is needed at the start;

· the sequence of operations that they need to carry out;

· any decisions to be made and how these affect the sequence;

· whether any loops are involved.

While pupils are working, circulate to provide support.

5 Plenary: Advantages of using a computer for control

Ask pupils, in pairs, to take one of the examples of computer control that they have considered in the lesson: the fire and fan, or the security light. They should identify and jot down two advantages of the control element of their example and one possible restriction or problem that could occur.

After 3 or 4 minutes, take feedback. Make sure that the discussion includes the advantages of the reliability and efficiency of control, and the disadvantage of a need for constant power. (Some pupils may argue that this could be offset by using solar energy.)

Remind the class that in this lesson they have used software to create a flowchart to model a control situation and then to test their solution. Finish by referring them to the key vocabulary that they have used in the lesson.

Homework: Controlling greenhouse conditions

Set this task. You may want to give one or two examples of physical conditions, such as humidity, air temperature, dampness of soil, light intensity.

Monitoring growing conditions

Write down the physical conditions that a gardener may wish to monitor in a greenhouse.

Create a flowchart to show how a computer could control one of these conditions.
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