
Year 7 Unit 6
Control: Input, process and output - introduction

Y7 Unit 2 Lesson Plans

Topic:  An Automated Traffic Barrier at a Train Level Crossing

The lesson plans show a sequence of activities for pupils to learn about how a simple device is controlled and how it responds to feedback.  

The topic of vehicles going through a level crossing, how the barrier is controlled and how the vehicles can be counted is illustrated in these example lesson plans.  Other suitable topics could include:, controlling the barrier in a car park, controlling the automatic doors in a supermarket, controlling the temperature in a greenhouse or controlling the traffic flow at a set of traffic lights.

The plans assume that each pupil has access to a control kit.  These plans may have to be modified if the pupils work in groups or the work is done as a demonstration.
5 x 55 minute lessons

1.
Cause and effect.

2.
Using flow diagrams.

3.
Counter and success criteria.

4.
Putting the procedures together

5.
Presenting the topic and evaluating the results.






ICT context

Developing ideas and making things happen: 

· how to use ICT to measure, record, respond to and control events by planning, testing and modifying sequences of instructions
· to recognise where groups of instructions need repeating and to automate frequently used processes by constructing efficient procedures that are fit for purpose.
Curriculum links

PSHE:  personal health issues

Design and Technology: Knowledge and understanding of systems and control

English: presenting information. 





Pupils should already know. .

· how to log on to the school network and save files in their own area;

· the basics of simple programming using the control software.


Teacher skills, knowledge and understanding . . .

· of programming the control software that is being used;

· of constructing physical models;

· of using the computer to display information.

There is general guidance on knowledge, skills and understanding for teachers of KS3 ICT in the main introduction.





Resources

Equipment

· The lessons take place in a network room.

· A large computer display facility for teacher demonstrations and pupil presentations.

· A control pack - motors, buzzers, bulbs/lights, and proximity switch, tilt switch, press switch.

· Control box

Software 

· Software that performs control activities.
Assessment 

The lessons are targeted at Level 4/5 activities. There is teacher guidance on assessing this unit and individual record sheets for pupils to evaluate their work.

Differentiation 

There will be some pupils that are above or below Level 4/5.  Alternative activities are suggested in the lesson plans.

Homework

Homework is set every lesson.  There should be access to school computers at lunchtime or after school to ensure that pupils without facilities at home are not disadvantaged.



Learning Objectives for Y7 Unit 6 Lesson 1

· Inputs can cause events to happen in a predetermined manner

· Counters can be used as controls 
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Lesson Plan

Introduction by the teacher  (10 minutes)

Introduce the project - 'An Automated Traffic Barrier at a Train Level Crossing'.  

Teacher-led class activity  (15 minutes)

· Brainstorming: Pupils respond and teacher notes their comments - what sort of data is needed for a cause and effect situation?

· Demonstration:  Show pupils a device that is used to make something happen eg car remote control.

· Discuss what inputs and outputs are needed to make the barrier work without human intervention.

Pupil activities  (20 minutes)

Practical activity involving input and output devices.

These could be 

· a simple control circuit which sounds a buzzer/switches on a light when a switch is on;

· a simple control circuit which operates a motor to turn a propeller when a switch is on;

· a simple control circuit which sounds a buzzer/switches on a light when a 'vehicle' approaches a proximity switch.

· a simple control circuit with a counter which counts each vehicle when it is nearby.

Plenary (10 minutes)

· Teacher sums up the lesson with the whole class.  

· Discussion on what is input and what is an input device.  Reminder of what is output and what is an output device. 

· Discuss the purpose and range of counter devices.

Homework

Set homework activities
Teacher resources and guidance

Introduction. Illustrate the operation of an automated car barrier. Pupils have a chance to see what they are aiming for.

Brainstorming. There should be no problem in extracting useful information from the class. 

The teacher could use a presentation package and large display to note the contributions from the class. This may be an OHP so that the content of the transparencies can be tidied up and given to the whole class.

Demonstration.   Remote control devices.

Points to raise: Discuss what inputs and outputs are needed to make the barrier work without human intervention.

Pupil activities.  Pupils use a pupil record sheet to record their observations of the practical activities.

Plenary.  Teacher asks open questions based on the points to raise about how devices react to input, to involve pupils in the discussion and reinforce the aims of the project.

· Homework. Pupil resource: Homework sheet - lesson 1.

· Record 5 real-world examples (e.g. pelican crossing) that demonstrate a cause and effect.

· Record 5 home examples (e.g. central heating) that have a cause and effect.

Pupils explain what they understand by the terms, input, input device, output and output device.

Language for learning    input, input device, output, output device, feedback

Learning outcomes for Lesson 1.  Pupils are able to:
· Know what output devices are, and their effects.

· Know what input devices are, and their effects.

· Know that outputs respond to inputs.

· Can build a simple control circuit.

· Can add a counter to the control circuit.

Learning Objectives for Y7 Unit 6 Lesson 2

· How flow diagrams help to model a project graphically



10

25

45

55


Lesson Plan

Introduction by the teacher  (10 minutes)

· Review answers to the homework questions on cause and effect.

· Review project on 'An Automated Traffic Barrier at a Train Level Crossing' and introduce the objectives for the lesson.  

Teacher-led class activity  (15 minutes)

· Remind pupils of the rules for the level crossing.

· Introduce the pupils to flow diagrams. Explain the symbols of a flow chart and how than can be formed into a logical sequenced flow diagram. Understand the symbols for start, stop, decision and process.

· Guide the pupils through a small selection of simple flow diagrams (how to post a letter, decide which track to play on a CD, how to make a cup of tea).

· Discuss each stage of the barrier actions with the whole class (without a counter). 

· Discuss how the problem can be broken up into smaller problem.

Pupil activities  (20 minutes)

· Pupils asked to complete a flow chart for the barrier (without a counter).

Plenary (10 minutes)

· Teacher gives pupils some time to complete their flow diagrams.

Homework

Design a flow diagram for 

· a pelican crossing;

· automatic door in a shopping centre;

· a bridge that rises when a ship approaches the bridge so that it may pass up the river.


Teacher resources and guidance

Introduction
Make sure that the pupils understand the principle of cause and effect. 

Teacher-led class activity
Pupils learn how to use flow diagrams to help them solve a control problem.

Points to raise

· Using the correct shaped boxes.

· Putting the correct commands in the boxes.

· Only having one path into and one path out from a box.

EXCEPT

· Having one path in and two paths out of a decision box.

Pupil activities. Pupils draw a flow diagram for the level crossing.

Plenary.  

This gives pupils a breathing space to check through what they have done.

Homework.  There are opportunities for non-computer work here for those who find access to computers more difficult.  The homework can be at differentiated levels, for example, pupils can choose one of the models in their flow diagrams and write a description of how they would create this with the control kit.

Language for learning:    flow diagram 

Learning outcomes for Lesson 2.  Pupils are able to:
· Can use the correct symbols in a flow diagram.

· Can break down the rules of the level crossing model into small logical stages. 

· Can create a flow diagram for the level crossing model.

· Can adapt the flow diagram to illustrate other models, e.g. pelican crossing.

Learning Objectives for Y7 Unit 6 Lesson 3

· Introducing a counter into the system

· Introduction of success criteria

10

25

45

55


Lesson Plan

Introduction by the teacher  (10 minutes)

Review answers to the homework questions on creating flow diagrams.

Review project on 'An Automated Traffic Barrier at a Train Level Crossing' and introduce the objectives for the lesson.

Teacher-led class activity  (15 minutes)

· Discuss a range of devices that may detect a train approaching, raise the barrier and record the number of cars passing through.

· Identify the key criteria that will need to be met to achieve a successful project through group discussion activities.

Pupil activities  (20 minutes)

· Pupils add a counter to their flow diagram.

· Discuss, record and present in groups the key criteria needed for a successful project outcome.
Plenary (10 minutes)

· Teacher gives pupils some time to complete their flow diagrams.

· Teacher reminds pupils of what are the key criteria to achieve a successful project.

Homework

Draw a flow diagram to 

· show how a central heating system works;

· show how a cooker works;

· show how a car park barrier works.


Teacher resources and guidance

Introduction
Remind pupils of the rules for flow diagrams keeping the target project in view. 

Teacher-led class activity
Lead the pupils to the conclusions of what is required to make a successful project.  You may like to use OHTs.

Pupil activities.
Use a handout for pupils here.  Some pupils will need additional support from the teacher to add the counter.

Check that pupils are continuing to select appropriate information for their group.

Plenary. 

It is important the pupils do not lose sight of the aims of the whole project.

Homework. 

There are opportunities for non-computer work here for those who find access to computers more difficult.  The homework can be at differentiated levels.  More able pupils can write how they would create a control system to illustrate one of the examples.

Language for learning   criteria

Learning outcomes for Lesson 3.  Pupils are able to:
· add a counter to the level crossing model.

· test their system.

· adapt their system in response to feedback.

· know the success criteria for their system.

· insert a counter into a flow diagram. 



Learning Objectives for Y7 Unit 6 Lesson 4

· Programs are built by using procedures as building blocks.

· Programs are improved by testing the results of the building blocks.
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Lesson Plan

Introduction (5 minutes)

Review answers to the homework questions on creating flow diagrams.

Review project on 'An Automated Traffic Barrier at a Train Level Crossing' and introduce the objectives for the lesson.

Teacher-led class activity  (10 minutes)
· Explain that a program is made from a combination of procedures that are building blocks for the design of a program.

· Demonstrate a procedure for switching on a motor, waiting for 30 seconds then turning off the motor.

· Demonstrate a procedure for switching on a motor, waiting for 30 seconds then turning on a light. Wait 15 seconds, turn off the light and wait for a further 20 seconds to turn off the motor.

Pupil activities  (35 minutes)

· Make, write and test their own procedure for making a counter count to ten.

· Identification of errors or omissions in their procedure instructions. 

· Write and test their own procedure for making a counter count to fifteen and then return to ten.

· Identification of errors or omissions in their procedure instructions.

· Pupils to write a set of procedures that will build a program to control the level crossing.

· Identification of errors or omissions to refine procedure instructions.

Plenary (5 minutes)

· Review progress.  Explain that the pupils' level crossing barriers will be viewed next lesson.

Homework

Pupils further refine the presentations.
Teacher resources and guidance

Introduction. 

Reminding pupils of the rules for flow diagrams.

Keeping the target project in view.

Pupil activities.  

Some pupils will need support to add their information into the presentation package.  A worksheet to prompt the pupils might be used.

Pupils will need to discuss within their group how the information is to be presented and the order of the slides.  Teacher gives support to each group.

Check that pupils are continuing to select appropriate information for their group.

Plenary
Continue to have the aim of the project in pupils' minds.

Homework
This could be done in a computer club.  

Language for learning procedures, errors, omissions

Learning outcomes for Lesson 4.  Pupils are able to:
· Write a procedure for a counter and test it.

· Write a procedure for switching a motor on and off.

· Identify and correct any errors when testing the procedures.

· Link procedures into a program and test the program.

· Draw a flow diagram made up of procedures

Learning Objectives for Y7 Unit 6 Lesson 5

· How to evaluate a project by considering criteria.

· To organise, sequence and link what they say so listeners can follow it


5

40

50

55


Lesson Plan

Introduction by the teacher  (5 minutes)

Remind pupils what they are going to do.

Pupil activities  (35 minutes)

· Pupils demonstrate their own projects.

· Pupils discuss the quality and the design of the barrier plus whether it works.

· Pupils identify errors and omissions that do not meet the criteria.

· Pupils discuss how they would improve their project, expressing what went well and why, and what improvements they would make to it.

Teacher-led whole class activity.(10 minutes)

· Discuss with children the success criteria.

· Ask pupils what their expectations are of the projects they have made.

· Discuss where their projects can be used in the outside work.

Plenary (5 minutes)
Teacher sums up the project.


Teacher resources and guidance

Pupil activities
Pupil demonstrations of their own projects.

Teacher-led whole class activity 

Discussion on whether each project was successful and why it was successful. 
A 'real' outcome to the project.  

Plenary
Reinforce the value of the work that everyone has done by going over the main objectives in each of the lessons, and reiterating what the class has achieved.

Language for learning.  Evaluation; layout, design.

Learning outcomes for Lesson 5.  Pupils are able to:
· Present their models of the level crossing and demonstrate them.

· Evaluate their own and other pupils work against success criteria.

· See ways in which they could improve their work.

· Understand what makes a successful project.


Assessment of Unit 6

Assessment of this unit should be based upon a number of factors:

· Professional judgement of tasks completed in class by individuals. You will need to show evidence that all members of the group can complete the designated activities.

· Marking of homework.

· Presentation by a group.

Assessment in individual lessons

Lesson
Assessment

1
The control circuit produced by the pupils.

2
The pupil work on control devices in the real world and in the home.  The flow charts produced by the pupils.

3
The flow diagram with the addition if the counter.  The group reports on what is required for a successful outcome.

4
Pupil procedures for counting to ten.  Pupil procedures for controlling the level crossing.  

5
Group presentations can be assessed along with the possible improvements.

Assessment should be in the form of a National Curriculum Level of 4 or 5 and in some cases 6. These correspond to the level expectations from the National Curriculum.

Level 4
They use ICT systems to control events in a predetermined manner and to sense physical data. They use ICT-based models and simulations to explore patterns and relationships, and make predictions about the consequences of their decisions. 

Level 5
In addition to level 4

They create sequences of instructions to control events, and understand the need to be precise when framing and sequencing instructions. They understand how ICT devices with sensors can be used to monitor and measure external events. They explore the effects of changing the variables in an ICT-based model. They assess the use of ICT in their work and are able to reflect critically in order to make improvements in subsequent work.

Level 6
In addition to level 5

They develop, try out and refine sequences of instructions to monitor, measure and control events, and show efficiency in framing these instructions. 
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