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ICT Framework objectives 

Developing ideas and making things happen

Models and modelling

· Draw and explain conclusions.

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

Key vocabulary

From Year 7:
variable

From Year 8:
assumption, goal seek 

Preparation and planning

· Prepare a wall display to collect information about mobile phones from pupils’ homework.

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

· Ensure that you have access to 8.3T2a Phone starter.ppt and 8.3P2b Mobyphone 1.xls and that 8.3P2b Mobyphone 1.xls is also available in the shared area.

· Print sufficient copies of 8.3P2c Phone worksheet.doc for each pupil to have one.

· Prepare a simple input – process – output diagram for activity 5, on the whiteboard or flipchart.

· Prepare a simple frame to support pupils in recording their answers in activity 2.

· 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

· Whiteboard or flipchart

· Resource files:

· 8.3T2a Phone starter.ppt 

· 8.3P2b Mobyphone 1.xls

· 8.3P2c Phone worksheet.doc

· 8.3T2d Mobyphone 1 answers.xls

· 8.3T2e Phone worksheet answers.doc

Lesson outline 
60 minutes
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Comparing tariffs 
Discussion 
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Structuring a model 
Discussion 
10 minutes



Whole class   
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Developing, exploring and 
Using software
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analysing the model 
Paired work
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Plenary: Evaluating the 
Discussion 
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model
Whole class   


[image: image10.png]Mobyphone MOBILE PHONE MODEL
Enter
minutes

300 €= cnter number 100-600

TARIFF OPTIONS
hi

(monthly)

Monthly Free xtra Minutes Costfor extra  Total cost

cost minutes minutes u minutes

Talk 15 £10.00 £0.0 300 £17.10 2710
Talk 30 £1250 2 £0.05 300 £1350 £26.00
Talk 45 £15.00 45 £0.04 300 £1020 £2520
Talk 60 £17.50 & £0.03 300 £720 7
Timefree Talk £30.00 0 £0.00 300 £0.00 £30.00
Pay As You Go £0.00 0 £0.08 300 £24.00 0




Homework  
Individual work
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Activities
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1 Starter: Identifying variables

Before the lesson, load 8.3T2a Phone starter.ppt on the large display. Ask pupils to refer to their homework and, working in pairs, to compare their findings and prepare their responses.


Quickly gather responses, which may include:

· different phone manufacturers and network providers, for example, Orange, Vodafone, Motorola, Ericsson, Nokia;

· different call tariffs, for example, cost per minute varies according to company, time of day;

· different plans, for example, pay as you go, monthly subscription with some free minutes, monthly subscription with unlimited use;

· different handsets, accessories and functions.

2 Comparing tariffs

Refer pupils to the objectives for this lesson. Tell them that when they are working out which plan offers best value they need to consider how much a mobile phone costs to run each month.

Prompt them by asking these questions. 

· Do you know the cost of running your own phone, if you have one?

· How do you know if it is better value than someone else’s?

Say that best value will depend on how often and when a phone is used. Explain that different companies charge at different rates with different conditions. For example, some companies charge a fixed fee each month and then charge extra for phone calls made at peak times of the day. Different tariffs will suit different users. Ask pupils how they could be more methodical about finding out what the best value might be. If necessary, prompt them to suggest setting up a model on a spreadsheet.

Remind pupils that the school fete model they used in the last lesson included a number of variables. Explain that, although the mobile phone data is in a different context, the problem is a similar one and can be modelled on a spreadsheet.

Remind pupils of work on the school fete model in lesson 1, where they asked ‘What if…?’ questions to analyse the data.

Tell pupils that in this lesson they will use a spreadsheet to construct a model which will enable them to make decisions about the best-value mobile phone tariff.

3 Structuring a model

Show 8.3P2b Mobyphone 1.xls file on the large display.


Additional guidance

This file is a demonstration model using prepared data for a fictitious provider ‘Mobyphone’. It shows how a model can be constructed to suit a given need. Data could be collected by the class before the lesson and used instead. However, the model will need to be adapted for this. 

Illustrate and discuss the assumptions listed on the spreadsheet, emphasising that assumptions have to be made with any model because it is necessary to have some fixed starting points.

Explain to pupils that in the next lessons they will be setting up a model from scratch and adding variables, step by step. Ask pupils for answers to questions 1 
to 3 on the spreadsheet. Draw out these responses.

· Question 1: For each tariff, ask pupils to give the basic monthly cost, the number of ‘free’ minutes and the cost for each minute used over and above the ‘free’ minutes. Indicate on the screen which cells are being referred to.

· Question 2: Ask for a show of hands indicating which tariff is best. Record the responses on the whiteboard or flipchart.

· Question 3: Look for more thoughtful responses indicating that the best value depends on the number of minutes used each month.

Tell pupils they will now see how they can develop the model to find out who is correct.

4 Developing, exploring and analysing the model

Ask pupils to load 8.3P2b Mobyphone 1.xls from the shared area. Leave the same file on the large display so that you can use it to demonstrate any points that arise. Give pupils copies of 8.3P2c Phone worksheet.doc. Tell them that the model has been started and they should work in pairs to follow the instructions, and to discuss and answer the questions on the worksheet. 


Before they begin, ensure that pupils are clear about how they should complete the model, by discussing the formula required to calculate results for the first tariff, Talk 15. Ask pupils to think about what they need to do and gather responses. Select a number of pupils to explain, in words, what the formula should be for cell G11 and to write down what it would be when input into the cell. Ask other pupils to check if it is correct. Carry out instructions on the screen and ask pupils to check if the answer is correct. Use this opportunity to check pupils’ understanding of the use of brackets in calculations. Note those pupils who will require further support in understanding the use of formulae in general. Complete the row by filling in the formula for the ‘Total cost’ cell, again asking pupils to explain what the rule is in words, then in symbols.

Remind pupils to make efficient use of the functions within the software, for example, using the fill handle when they copy the formula and using Goal Seek… when predicting input values. Remind pupils to reset values after they have made changes to the model.

Select two pairs of pupils who are making good progress in the unit and tell them that in the plenary session at the end of the lesson you will ask them to say:

· how the model makes it easier to analyse the various tariffs;

· whether the best tariffs were those they predicted;

· what advice they would give about selecting tariffs; 

· why it is easier to use Goal Seek... rather than trial and error.

As pupils carry out the task, work with the group you identified earlier as needing more help. In addition, monitor the progress of the pupils who will be leading the plenary. Use 8.3T2d Mobyphone 1 answers.xls and 8.3T2e Phone worksheet answers.doc to check pupils’ work or to help those having difficulties.




After 20 minutes, or when most of them have reached question 8, gather the pupils together and ask if the tariff they have identified as giving the best value at 400 minutes per month always gives the best value. Demonstrate the answer to this question on the large display by entering different numbers of minutes. 

Ask pupils to return to the worksheet to complete the table showing the estimated number of minutes and best-value tariff. Tell them not to complete question 11 at this stage.

Additional guidance

The data-validation check prevents the user entering a value outside the range 100–600 as stated in our assumptions. This option is set up in the data-validation-settings option.

5 Input and output values in a model

When most of the pupils have completed question 9, draw the class together to discuss the use of Goal Seek... in a model. Explain the difference between input 
and output values on a model by telling pupils that models can work both ways. 
Say that they can either enter input values to calculate an output value or set the output value (target value) to determine the input value required to reach it. 
Illustrate this, using the diagram that you prepared earlier on the whiteboard or flipchart. 

INPUT–PROCESS–OUTPUT



6 Plenary: Evaluating the model

Explain that you have asked two pairs of pupils to tell the rest of the class what 
they did in activity 5. Ask the selected pupils to describe:

· how the model makes it easier to analyse the various tariffs;

· whether the best tariffs were those they predicted;

· what advice they would give about selecting tariffs;

· why it is easier to use Goal Seek… rather than trial and improvement.

Invite other pupils to comment and to say what they did themselves. Tell pupils they will be looking at graphs to make comparisons between tariffs in lesson 3.

Summarise what pupils have learned in this lesson by referring back to its objectives.

Homework

Ask pupils to complete question 11 from 8.3P2c Phone worksheet.doc. Pupils may need to be prompted to consider issues such as these.

· What criteria does this person value?

· How often does he use the phone, and when?

· How would he use the spreadsheet model to find the best tariff to suit his needs?

Differentiation 

For some pupils, narrow down the range of advice they might provide by telling them, for example, that their friend is likely to use their phone for receiving calls only, or that they make most of their calls at evenings and weekends.


Using graphs to model with spreadsheets  

ICT Framework objectives 

Developing ideas and making things happen

Models and modelling

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

Finding things out

Organising and investigating

· Explore and interpret collected data in order to draw conclusions.

Key vocabulary

From Year 8:
absolute cell reference, relative cell reference 
Preparation and planning

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

· Identify pupils who will need extra support.

· 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 8.3P3b School fete.xls, 8.3T3a Graph starter.ppt and 8.3P3c Mobyphone 2 extended model.xls are available electronically and that 8.3T3e Mobyphone 2 extended model answers.xls is available in the shared area.

· Copy 8.3P3e Phone worksheet 2.doc for 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 

· 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

· Resource files:

· 8.3T3a Graph starter.ppt

· 8.3P3b School fete formulae.xls

· 8.3P3c Mobyphone 2 extended model.xls

· 8.3P3d Phone worksheet 2.doc

· 8.3T3e Mobyphone 2 extended model answers.xls

· 8.3T3f Plenary.ppt

Lesson outline 
60 minutes

1
Starter: Using charts 
Finding information
10 minutes


Individual work   

2
Cell referencing 
Demonstrating software
10 minutes



Whole class   

3
Extending the model 
Using software
20 minutes



Whole class



Paired work

4
Reviewing the model 
Data investigation
10 minutes



Paired work

5
Plenary: Evaluating the 
Discussion
10 minutes


use of charts and graphs 
Whole class


Homework
Individual work

 

Activities

1 Starter: Using charts

Load 8.3T3a Graph starter.ppt on to the large display. This asks pupils to examine a set of graphs comparing monthly tariffs for mobile phones. As pupils enter the room, ask them to start the activity. After 2 to 3 minutes, gather responses in preparation for later activities. Extend pupils by asking them to think about how easy it is to read information from the graph.


Show the second slide (containing the spreadsheet from lesson 2). Ask pupils to think about how they used the table in the model in the last lesson, to decide which tariff was the best value and to consider which is the easier way to make the comparison.


Ask pupils to consider the limitations of the model and the graph in making comparisons. Gather responses, which may include these points:

· The graph only shows costs for a selected number of calls.

· The table is difficult to read to make comparisons.

· The variables in the model can be changed to show different numbers of calls but comparison is difficult.

Ask one or two pupils to share their homework responses with the class. Use these to review the correct responses to question 11 from 8.3P2c Phone worksheet.doc.

Show the third slide (containing a line graph), displaying only the Talk 15 tariff. 


Click the mouse until the Talk 15 graph appears (red line). Ask pupils what this displays. Ask selected pupils to use the graph to answer these questions.

· I use 200 minutes’ worth of calls a month. How much will this cost?

· I have a budget of £40 a month. How many minutes can I buy?

Add the next two lines to the chart. Prompt pupils to think about using this chart to make comparisons, by asking these questions.

· Which tariff is the cheapest if I use 500 minutes’ worth of calls a month?

· Which is the best value if I can afford £20 per month for my phone?

Tell pupils that this graph models the mobile phone tariffs in a way that makes it easier to make comparisons. Tell pupils that in this lesson they will construct their own graph, similar to this one, so that they can compare tariffs. Refer them to the displayed objectives for the lesson.

2 Cell referencing

Explain that, before they look in detail at developing their mobile phone model, 
pupils are going to learn about a new technique that they will need to use. Remind them about the spreadsheet they used before and how they used it to model the possible finances of the school fete. Display the school fete model 8.3P3b School fete formulae.xls on the large display screen.


Click on cell D4 and ask the pupils to remind you of the formula that was in the 
cell and what it calculated. Enter the formula (the best way of doing this as a demonstration is to click on the cell D4, then type =, click on cell B4, type *, click 
on C4, type *, click on D1 – this shows logically and mathematically that cell 
D4 =B4*C4*D1).

Now say that the formula will be the same in each of the cells from D4 to D12. Remind pupils that the quickest way to copy the same formula into each of these cells is to click on cell D4 then use the copy handle to drag and copy the formula into each of the cells to D12. Demonstrate this.

Since the copy facility will copy relative values, the calculations will appear to fail. Ask the pupils why they think this has happened. Click on cell D5 and ask them what is wrong with the formula there. You may also click on other cells in the column to reinforce the point. Ask the pupils what has happened.

Tell the pupils that the software has changed the formula to reflect the relative positions of the cells. The contents of the cell change according to their column 
and row position. Tell them that this works for the cells in columns B and C but not for the cell which holds the number of people attending the fete (cell D1), because we always want the formula to refer to the number of people attending.

Explain that the software has tried to be helpful and predict what the user requires but, in this case, it has been too clever. Tell the pupils that they need to tell the software that the cell D1 is not relative to the positions of the other cells in the formula but is always in the same, absolute, position. Pupils may find it useful to remember the sentence, ‘If you absolutely want cell D1 then you need to make sure it’s an absolute reference.’

Remind pupils that the way to specify that the cell is an absolute (unchanging) reference is to put a $ sign in front of the column and row labels ($D$1). Explain that this does not indicate a currency but is simply a character used to give an instruction to the software. If the pupils have studied sample teaching unit 7.4 they will have met this before.

Move the edit cursor to D1 on the formula edit bar. Click to make sure it stays there. Now press <F4> once. This changes the formula in cell D4 to =B4*C4*$D$1. Then use the copy handle to copy the formula down the cells to D12, as before.

The calculations will now be correct. By clicking on any of the cells from D4 to D12 it will be possible to see that each cell now refers to the absolute position of $D$1 but to relative positions for the cells in columns B and C.

3 Extending the model

Load 8.3P3c Mobyphone 2 extended model.xls from the shared area and display it on the large screen. 


Ask pupils to think about the model structure. Explain that you need to structure the model in this way to be able to create a graph. Ask pupils to say what will need to go into cell F11. Ask them to describe it in words and then as a formula. Demonstrate how to do this on the screen.

Before using the Fill Down function, ask pupils to think about what will happen. Use the fill handle to replicate the formula into cells F12 to F16. Discuss the results with the pupils and ask for suggestions for creating correct formulae. If necessary, move the discussion to the use of absolute cell references. Demonstrate how to do this. A comment has been inserted into cells F11 and G11 as a reminder of your discussion with the pupils.

Distribute 8.3P3d Phone worksheet 2.doc and tell pupils to load 8.3P3b Mobyphone 2 extended model.xls from the shared area. Ask pupils to complete the tasks on the worksheet. Circulate as pupils work, helping them and using 8.3T3e Mobyphone 2 Extended model answers.xls to check their progress.



Identify any pupils or small groups having difficulty with creating a comparative line graph in question 3. Help these pupils to:

· select minute headings; 

· select an appropriate line graph; 

· select appropriate rows or columns;

· remove gridlines for easier viewing; 

· add a suitable title and labels for axes. 

4 Reviewing the model

Ask selected pupils to describe to the whole group what they did in activity 2 and what they found out. If necessary, group pupils who have had difficulty with activity 2 in such a way that you, or pupils who have made good progress, can help them to complete the worksheet.

5 Plenary: Evaluating the use of charts and graphs

Show 8.3T3f Plenary.ppt on the large display and give pupils 2 minutes to discuss, in pairs, which three statements they consider to be the top three benefits of using ICT to produce charts, rating them 1, 2 and 3.


Take feedback from as many pairs as possible. Identify which three features the class considers to be the most useful and discuss why they think so. Show slide 2 and discuss the disadvantages of using ICT to generate graphs.

Stress that graphs that are the most appealing visually are not always valid, and often do not present information in its most useful form.

Summarise the lesson by reminding pupils about the new techniques they have learned. Remind them how these have helped them to amend and extend the model. Say that in the next lesson they will work with models that use randomly-produced numbers as variables.

Homework

Tell the pupils that decisions are often made by taking into account a wide range 
of variables. The model being used in these lessons has only used the tariff for mobile phones as a variable. Ask pupils to list other variables that they would wish 
to take into account when buying their own mobile phone and selecting a service provider.

You may wish to give particular pupils some prompts, such as design, weight, coverage. 





































5 minutes





10 minutes





20 minutes





10 minutes








10 minutes





Lesson





3





10 minutes





Result














Operation of rules








Variables





5 minutes





25 minutes





10 minutes





5 minutes





5 minutes





Lesson





2






























































                              1
Key Stage 3 National Strategy / Sample teaching unit 8.4
© Crown copyright 2002

                            14
Key Stage 3 National Strategy / Sample teaching unit 8.4
© Crown copyright 2002


