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ICT Framework objectives 

Developing ideas and making things happen

Models and modelling

· Develop ICT-based models and test predictions by changing variables and rules.

· Review and modify ICT models to improve their accuracy and extend their scope.

Key vocabulary

From Year 7:
random number, variable 

From Year 8:
random number generator 

Preparation and planning

· As this lesson uses ideas of probability, it would be helpful to consult the mathematics department about pupils’ familiarity with this topic beforehand.

· Decide how you are going to pair pupils for working on the computers.

· Ensure that you are familiar with the pupil and teacher resources for the lesson.

· If necessary, adapt the resources to suit your particular software.

Ensure that the random number function is activated on the computers. In Microsoft Excel this is the RANDBETWEEN function. To ensure that this is active, go to Tools, Add-Ins… and select Analysis Toolpak VBA. If this function is not available, install it from the purchased software.

· Ensure that 8.3T4a Coin.xls is available electronically and that 8.3P4b Mobyphone 2.xls is available in the shared area. You may also want to have 8.3T4d Mobyphone 2 answers.xls available.

· Copy 8.3P4c Kelkoo.doc for pupils.

· Ensure that you have access to the Internet and check that http://www.buy.co.uk/kelkoo/r5/mobiles.asp is still active.

· Add the Internet address that pupils will be using to the school’s intranet.

· Write the question for activity 1 on the whiteboard or flipchart.

· Prepare the tally chart for activity 2 on the whiteboard or flipchart.

· If necessary, prepare guidance for the pupils to support the software being used, either as a handout or available on the school’s intranet.

· Display the teaching objectives, phrased so that all pupils will understand them.

· Add new vocabulary to the wall display.

Resources

· Large computer screen display 

· Sufficient computers for pupils to work in pairs or small groups

· Spreadsheet software

· Shared network area, or alternative way to pass spreadsheet data to pupils

· Access to the Internet

· Resource files:

· 8.3T4a Coin.xls

· 8.3P4b Mobyphone 2.xls

· 8.3T4c Mobyphone 2 answers.xls

· 8.3P4d Kelkoo.doc

· 8.3 T4e Mobile phone extension 1.xls

· 8.3T4f Mobile phone extension 2.xls

Lesson outline 
60 minutes
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Starter: Tossing a coin 
Demonstrating software
15 minutes


Whole class   
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Testing a model with a 
Using software
20 minutes

random number generator 
Paired work   
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Exploring an online model 
Using a website 
15 minutes


Paired work    
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Plenary: Reviewing the 
Discussion
10 minutes


phone model 
Whole class   
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Homework  
Individual work   
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Extension activity
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Activities

1 Starter: Tossing a coin

As they arrive, direct pupils to the question on the whiteboard or flipchart.

· If you toss a coin ten times, are you likely to get more heads or more tails?

Ask pupils to toss a coin 10 times and record the results.

After 5 minutes gather responses. Ask these questions.

· Will the results always be the same?

· How could we test this hypothesis?

· How could we use a model to test this hypothesis?

Review the homework from the last lesson by asking one or two pupils for their responses. Use these to introduce the idea of using a random number generator to produce plenty of data for a model.

Demonstrate computer model 8.3T4a Coin.xls on the large screen. Show the worksheet containing the model of a coin being tossed ten times. Recalculate by pressing the <F9> key several times, pausing in between to allow pupils to consider the results. Ask pupils to think about the results and, in particular, why they are not consistent.


Remind pupils that to test whether a ‘head’ or ‘tail’ is more likely the model needs to toss the coin lots of times. Show the worksheet containing the model of a coin being tossed 100 times. Recalculate by pressing the <F9> key, pausing in between to allow pupils to consider the results. Ask pupils to think about the results and, in particular, why there is likely to be much less variation in the results.

Click on the Process tab of the spreadsheet to show the calculations for the model. Explain that this is the part of the model that calculates whether the result of tossing the coin is ‘heads’ or ‘tails’. Move the cursor into cell A1 and point out the formula [=RANDBETWEEN(1,2)]. Tell pupils that RANDBETWEEN is a function in Microsoft Excel that produces a random number between a starting point and an ending point set by the user. In this example, the number will be 1 or 2. Point out the use of numbers in brackets to indicate this.

Demonstrate that random numbers can be continuously generated, for example, 
by pressing the <F9> key in Microsoft Excel and showing how the graph continuously changes. 

Explain that randomness is used a lot in modelling. It enables the model to be tested quickly to see how it works and to check whether it works with a range of different inputs.

Tell pupils that in this lesson they are going to use random numbers to test their models of mobile phone tariffs.

2 Testing a model with a random number generator

Show 8.3P4b Mobyphone 2.xls phone model on the large screen. Remind pupils that the model depends on knowing how many minutes you use the phone each month. Ask these questions. 

· What if the number of minutes you used varied from one month to the next depending on who phoned you, where you went, what you were doing? 

· How can you change the model to take account of the random nature of phone usage?


Allow pupils thinking time and then gather suggestions. The number of minutes could be replaced by a random number. 

· Would any number be OK? 

This is unlikely as we would know roughly how many minutes we normally use. We need a random number that is between 300 and 400 minutes a month.

Demonstrate how to enter a random number on the spreadsheet and recalculate.

Ask pupils to look at the new formula and to say what the starting number is (300), and what the ending number is (400). Establish that the formula will be =RANDBETWEEN(300,400).

Ask pupils to load their model from lesson 2 or 8.3P4b Mobyphone 2.xls and enter a formula to generate a random number in cell B5. Ask this question. 

· Which tariff is the best value if you use between 300 and 400 minutes a month?

Allow time for pupils to experiment. After a few minutes, draw the class together and discuss the difficulty of spotting which tariff is best value. Allow thinking time and ask for suggestions. 

Prompt, if necessary, with the suggestion of graphical representation. Remind pupils that charts or graphs help us to analyse data because they make it easier to make comparisons. Ask pupils to create a bar chart. 

Tell pupils they will need to find out which tariff gives the best value over a number of test cycles. Ask pupils to create a tally chart to record their results. Demonstrate on the whiteboard or flipchart if necessary.

	Tariff
	Tally
	Total  

	Talk 15    
	
	

	Talk 30    
	
	

	Talk 45    
	
	

	Talk 60    
	
	

	Timefree Talk 
	
	

	Pay As You Go    
	
	


Pupils who finish early could try the extension activity on page 35. Use focused group work with pupils who need extra support in creating graphs. Use 8.3T4c Mobyphone 2 answers.xls as a guide for pupils requiring support.


Towards the end of the activity, gather the class together and discuss the effectiveness of the use of random numbers in testing their model. 

Show 8.3T4c Mobyphone 2 answers.xls on the large screen as a prompt. Point out that the scale on the x-axis has been fixed to allow easier comparisons to be made. Check how many pupils did this on their own models. Tell pupils that using a random number generator provides one way of testing the model but that in real 
life each user is generally consistent in the way they use the phone. Tell pupils that they are now going to look at a different way of modelling mobile phone tariffs.

3 Exploring an online model

Distribute paper copies of 8.3P4d Kelkoo.doc and ask pupils to load http://www.buy.co.uk/kelkoo/r5/mobiles.asp. Tell pupils that this is an online model designed to help users choose the best-value mobile phone. 


Ask pupils to work in pairs to investigate the model and to work out how the variables they input affect the suggested tariff. Say that, in the plenary, you will be asking them for advice to help you choose a mobile phone. They should think about how this model differs from their own. They should think about these questions.

· What extra variables does it use? 

· How accurate is their user profile? 

Differentiation 

Pupils who need extra support should accept the profile of usage provided so that they are only using the first screen with its limited range of variables.

4 Plenary: Reviewing the mobile phone model

Ask pupils to think about the differences between the two models. Allow time for reflection before gathering responses, which may include these points.

· Kelkoo is online instead of a spreadsheet – does this make it easier to use?

· Kelkoo uses a user profile instead of a set number of minutes.

· The Kelkoo model uses more variables (peak, off-peak, local, long distance, premium, other mobile networks).

· Kelkoo does not have a limit to the number of minutes used.

· Kelkoo includes additional features, for example, text mail, WAP.

Extend the discussion to the whole class and ask them to evaluate their own model by asking pupils which features they would like to explore, and why.

Homework

Tell pupils that they have explored ways of using spreadsheets to create models but there are many other methods of using ICT to create models. Say that in the next lesson they will explore other types of model and simulation. Quickly gather some responses from pupils about models and simulations they may have used. Responses may include:

· computer games and simulations;

· models in other subjects, such as design and technology or geography;

· models used in control, such as Flowol;

· CGI animation in TV and cinema films, such as Shrek.

Ask pupils to write down the word ‘simulation’ (the key word to be used in lesson 5) and then to summarise, in note form, what they understand that it means. They should illustrate their description with a few examples from their work in other subjects.

Extension activity

Additional guidance

In this activity selected pupils extend their mobile phone model further by incorporating additional variables.

Lead a discussion with the pupils about the variables they should add to the model to make it more realistic. Draw out responses such as:

· the cost of buying or renting the handset;

· different tariffs, for example, peak, off-peak, local, long distance, premium, other mobile networks;

· variable use, for example during the summer holidays, at Christmas; 

· different range of minutes used;

· additional features, for example text mail, WAP.

Demonstrate 8.3T4e Mobile phone extension 1.xls and 8.3T4f Mobile phone extension 2.xls. 



Explain that these files will allow them to compare three different providers. Say that for 8.3T4b Mobile phone extension 1.xls they need to consider:

· entering lowest and highest limits of monthly use;

· using random minutes within these limits for three different rates; 

· making graphical comparisons.

Ask pupils to explore the effects of: 

· using their own estimates of amount of use, or information from a survey or from published sources;

· hanging the balance between standard, off-peak and premium calls;

· different amounts of use in different months. 

Tell pupils that for 8.3T4b Mobile phone extension 2.xls they need to consider:

· random calls at different times, for example weekday and evening; 

· using IF statements to analyse data.  

Ask pupils to explore how to: 

· make all tariffs equally attractive or marketable;

· include random receipt of text messages at a given cost. 

Show the Kelkoo website at http://www.buy.co.uk/kelkoo/r5/mobiles.asp again.

Remind pupils of 8.3P4c Kelkoo profile.doc and say that this site also includes useful information about cost comparisons, together with an ‘industry standard’ profile of a ‘normal’ user based on research. Ask pupils to use these and other ideas to develop their model and to present their findings in a report.


Simulations and models
ICT Framework objectives 

Developing ideas and making things happen

Models and modelling

· Develop ICT-based models and test predictions by changing variables and rules.

· Draw and explain conclusions.

Key vocabulary

From Year 6: simulation

Preparation and planning

· Ensure that you have access to the Internet and that the suggested links are still active.

· Ensure that you have the software, for example Shockwave, to support the websites chosen.

· Look at the list of suggested websites and decide if you will use some or all of those listed, or choose alternatives.

· Ensure that you are familiar with the pupil and teacher resources for the lesson.

· If necessary, adapt the resources to suit your particular software.

· Adapt 8.3P5c Investigations 2.doc (the trainline.com activity) so that it matches local stations and so that dates are relevant. Users of this website need to register in advance.

· Ensure that 8.3P5d Weblinks and programs.doc is available in the shared area.

· Print out copies of 8.3P5b Investigations 1.doc and 8.3P5c Investigations 2.doc for all pupils.

· If necessary, prepare guidance for the pupils to support the software being used, either as a handout or available on the school’s intranet.

· Display the teaching objectives, phrased so that all pupils will understand them.

· Add new vocabulary to the wall display.

Resources

· Large computer screen display 

· Enough computers for pupils to work in pairs or small groups

· Spreadsheet software

· Shared network area, or alternative way to pass spreadsheet data to pupils

· Whiteboard or flipchart

· Access to these websites:

· modelling weather forecasts http://www.metoffice.com/weather/charts/animation.html

· modelling ocean wave swell http://www.metoffice.com/research/ocean/operational/wave/swellanim.html

· best value comparison http://uk.kelkoo.com/

· http://www.flightline.co.uk/villas/villas.asp

· http://www.thetrainline.com/

· The following activities, reviewed and downloaded ready for use:

· http://familygames.com/free/vendld.html

· http://familygames.com/free/jumble.html

· http://www.geocities.com/helmi79/gravity/jgrav.zip

· Resource files:

· 8.3P1c School fete.xls

· 8.3T5a Starter.ppt

· 8.3P5b Investigations 1.doc

· 8.3P5c Investigations 2.doc

· 8.3P5d Weblinks and programs.doc

Lesson outline 
60 minutes

1
Starter: Defining
Defining a simulation
10 minutes

simulations and models 
and reviewing homework



Whole class   

2
Explaining the objectives 
Explanation
5 minutes

and setting the task 
Whole class   

3
Demonstrating the task 
Demonstration of 
10 minutes


simulations and models



Whole class   

4
Investigating simulations 
Exploring simulations and
25 minutes

and models  
models on the Internet



Paired work 

5
Plenary: Reviewing the unit 
Discussion
10 minutes

and the key vocabulary 
Whole class   


Homework
Individual work


Activities

1 Starter: Defining simulations and models

Before the start of the lesson, display 8.3T5a Starter.ppt on the large screen.


Tell pupils to have their homework to hand. Invite three or four pupils to give examples of models or simulations that they have brought from their homework task.

· Gather and record some other responses from pupils and tell them that you will return to this at the end of the lesson.

· Ensure that by the end of this activity you have agreed a definition of the word ‘simulation’: in ICT simulations are used to predict likely behaviour in real-life situations.

2 Explaining the objectives and setting the task

Tell pupils that in this lesson they will be exploring and investigating a range of simulations and models. They will look at some models and simulations and make predictions about what will happen if they change any of the variables. They will also be looking at some models to help them plan journeys or holidays and make conclusions about:

· the most affordable holiday;

or

· the cheapest and most efficient way to make a train journey.

3 Demonstating the task

Use one of the downloaded simulations from:

· http://familygames.com/free/jumble.html;

· http://familygames.com/free/vendld.html;

· http://www.geocities.com/helmi79/gravity/jgrav.zip.

Demonstrate the game as an example of a simulation. Explain that it is a simulation because it uses variables to change the outcome. You will need to have selected one or two variables from the simulation in order to demonstrate what choices can be made and how they affect the game. Explain that simulations often use graphics to create a lifelike world that we can manipulate. 

Remind pupils that they have spent a few weeks looking at using computers to model real-life situations. Briefly show 8.3P1c School fete.xls again and remind pupils that, when they looked at spreadsheets, they modelled different numbers of people coming to the school fete, to see how the income would be affected.

4 Investigating simulations and models

Distribute sheets 8.3P5b Investigations 1.doc and 8.3P5c Investigations 2.doc. 


Ask pupils to load 8.3P5d Weblinks and programs.doc. Tell them to choose one program from group A and one site from group B. Working in pairs, they should spend 10 minutes on each one and answer the questions on 8.3P5b Investigations 1.doc for simulations and on 8.3P5c Investigations 2.doc for models. If they 
choose http://www.thetrainline.com/ you will need to issue them with an e-mail address and password previously registered with the site in order to speed things up.


The electronic version of the file 8.3P5d Weblinks and programs.doc contains embedded links to all the websites listed for this lesson, and the programs you have downloaded in preparation for this lesson. Alternatively, pupils could type the URLs directly into their web browsers. You may wish to direct pupils to particular sites or to add other sites.

Differentiation 

Support pupils’ attainment by ensuring that the reading demands of the sites are suitable. Where appropriate, direct pupils to sites. Pair pupils with similar attainment so that you can group them in a way which will enable you to join pairs together to support them and prompt their ideas.

After 10 minutes, remind pupils to swap to the other activity.

After 20 minutes, gather feedback on their predictions and conclusions arising from the investigations.

5 Plenary: Reviewing the unit and key vocabulary

Show 8.3 T5a Starter.ppt again. Ask pupils to list as wide a range of different types of simulation and model as they can. Encourage them to draw on their own experiences, both in and out of school, and their findings from the file 8.3 P5d Weblinks and programs.doc. List their suggestions on the class display.

Remind pupils that, in this unit, their objective was to learn about using ICT for models and modelling. Ask them to recap the main ways in which they have done this. They should recall earlier lessons in which they used spreadsheets to model a school fete as well as using spreadsheets to draw conclusions about finding the best value for money when selecting a mobile phone.

Finish the unit by asking them to look at the key vocabulary which should be displayed around the room. Check that they understand all the words and terms listed.   

Homework

Ask pupils to write a brief account of the work they have done in this unit to support the worksheets and printouts they have produced. Tell them to focus on what they have learned about using models during this unit of work. Some pupils may need a prompt sheet to help them.

10 minutes





5 minutes





10 minutes





Lesson





5





10 minutes





15 minutes





20 minutes





10 minutes





Lesson





4


























































































































10 minutes





25 minutes











                              1
Key Stage 3 National Strategy / Sample teaching unit 8.3
© Crown copyright 2002

                            4
Key Stage 3 National Strategy / Sample teaching unit 8.3
© Crown copyright 2002


