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ICT Framework objectives

FINDING THINGS OUT

Searching and selecting

· Narrow down a search to achieve more relevant results.

Organising and investigating

· In an investigation:

· check data efficiently for errors;

· investigate relationships between variables;

· use software to represent data in simple graphs, charts or tables, justifying the choice of representation.

Key vocabulary

From Year 7:
effectively, efficiently, enquiry, improve, numeric, revise, sort, variable

Preparation and planning

· Copy Pupil resource 5.xls, one copy per pair of pupils.

· If you did not copy all the questionnaires at the end of the last lesson, copy a full set now, one set per pair, so that pupils have a large quantity of data to enter in the spreadsheet.

· Print a copy of Teacher resource 7.doc for your own reference during activity 1.

· Prepare your own key questions for the demonstration of data searches, using graphs and charts in activity 3.

· Make sure that pupils’ data handling files from lesson 4 are available.

· Import the data file Teacher resource 8.csv into the data handling software that pupils will be using.

· If you intend to use it, enter the data from Pupil resource 5.xls into your own data handling software for activity 3.

· Prepare your own key questions for the demonstration of data sorting and searches using AND/OR in activity 4.

· If necessary, prepare a wall display showing pupils how to use the network system.

· If necessary, prepare guidance to help pupils with the software they will be using in the lesson.

· Add the key vocabulary to the wall display.

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

Resources

· Computer with large screen display

· Whiteboard or flipchart

· Software for data handling and wordprocessing

· Teacher resources (optional):

· Teacher resource 7.doc
Data with list of errors and inconsistencies  

· Teacher resource 8.csv
Data file for sorting and searching  

· Pupil resources:

· Pupil resource 5.xls
Data with errors  

· Copies of a full set of the completed questionnaires from lesson 4, one set per pair

Lesson outline
60 minutes
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Activities

1 Starter: Checking data for errors

Point out the displayed objectives for the lesson. Explain that in this lesson pupils will find out how easy it is to make small errors when they enter their own data. They will learn how to check data for errors and inconsistencies by using graphs and charts, and how to sort their data and make selective searches.

Distribute copies of Pupil resource 5.xls, data with errors.


Set pupils a time challenge. Ask them to study the data on Pupil resource 5.xls. Tell them that it includes several examples of incorrectly-entered data. Give them 

3 minutes to identify any errors or inconsistencies, circling them on the sheet and noting what the error is. You could refer to Teacher resource 7, which lists the errors and inconsistencies in the data.


After 3 minutes, take feedback. As pupils identify each error or inconsistency, ask them to explain how they could resolve the problem.

2 Entering and testing data

Give each pair of pupils a full set of the completed questionnaires from the previous lesson.

Ask pupils, in pairs, to load their data handling file from the previous lesson and to enter the data from the questionnaires, checking carefully for errors as they go. One pupil from each pair should read out the data from the questionnaire and the other should enter it, using the keyboard. While pupils are working, circulate and ensure that each pupil is involved. Suggest that the pupils change roles when they have entered half the data.

When they have completed the task, ask pupils to check carefully for any inconsistencies, errors or missing data.

3 Creating graphs and charts for initial data analysis

Use the large display, with your chosen data handling software, to demonstrate how graphs and charts can be used to check for accuracy and consistency. For example, you could use the information in Pupil resource 5.xls to produce a graph of heights. The two data-entry errors should stand out clearly.
Ask pupils to check their own sets of data and to use graphs and charts to spot possible errors and inconsistencies in their entries.

4 Sorting data and using selective searching

Display Teacher resource 8.csv, imported into the data handling software that pupils will use. Demonstrate to the whole class how to sort data. Using the sort options available to you, show how to find the range of foot sizes and then the range of pupils’ heights (both in centimetres).


Demonstrate how to use AND/OR to make combined searches.

· Find those pupils who have a computer AND Internet access.

· Find those pupils who have either a mobile phone OR Internet access.

Show more confident pupils how to narrow a search down and combine three fields.

· Find those pupils who are female AND have a computer AND have a mobile phone.

Now ask pupils to carry out some initial sorting and searching of their own data, using AND/OR where appropriate. Remind them that they are trying to answer the question: ‘Is there adequate public transport to meet the needs of young people in this community?’ The ways in which pupils will be able to sort and select from their data will depend on the fields they have set up and the information they have entered.

5 Plenary: Recognising the need to collect extra data to draw conclusions

Ask the whole class these questions.

· What are your provisional conclusions, based on the data available?

For example, girls in our class are more likely to travel by car than boys are; pupils in our class do not use buses much at weekends.

· Did you spot any connections between variables?

Draw out the need to collect extra data – or different data – to draw further or more detailed conclusions. Discuss briefly the extra information or questions pupils would need to ask, to enable them to collect the extra data. For example, to find out whether pupils living close to the town centre are more likely to walk into town, they would need to collect information about the distances from home to the town centre.

Pupils should realise that that the answer to the question is a complex one, and the reasons why young people choose to travel in a particular way need exploring further. .i

Round off the lesson by summarising the important data handling skills the pupils have practised during the lesson – checking, sorting and selectively searching data.

Homework: Improving data collection to avoid pitfalls

Ask pupils to consider the problems or difficulties they have met during the last three lessons. Ask them to think about how they could have improved the processes of:

· designing a questionnaire to collect data;

· entering those data into their database.

Ask them to make notes under the heading: ‘How to avoid pitfalls when designing and using a questionnaire to gather data and entering data into a data handling structure.

Give them a few suggestions:

· You may want to say something about the kinds of question to use, or how to make sure that the data entered into a database are consistent and accurate.

· Perhaps you will want to make a note about checking techniques, such as using graphs and charts.
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Drawing conclusions and selecting data to support them
ICT Framework objectives

FINDING THINGS OUT

Organising and investigating

· In an investigation:

· investigate relationships between variables;

· check whether conclusions are plausible;

· review and amend the structure and its data to answer further questions.

Key vocabulary

From Year 7:
enquiry, record, search method, variable, viewpoint

Preparation and planning

· Copy and cut out the cards from Pupil resource 6.doc, allowing one set of three cards for each pupil.

· Print a copy of Teacher resource 10.doc for your own reference in the lesson starter.

· Have available pupils’ data handling files from lessons 4 and 5.

· Prepare and duplicate a writing frame to support activity 3 (optional).

· If necessary, provide a wall display showing pupils how to use the network system.

· If necessary, prepare guidance to help pupils with the software they will be using in the lesson.

· Add new vocabulary to the wall display.

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

Resources 

· Computer with large screen display

· Whiteboard or flipchart

· Software for wordprocessing and slide presentations

· Copies of a writing frame for activity 3 (optional)

· Teacher resources:

· Sample questions for a questionnaire.ppt Sample questions for a questionnaire

· 7.5 5Ta Data From CensusAtSchool.ppt
Data from CensusAtSchool  

· Teacher resource 10.doc
Teacher statements  

· Pupil resources:

· Pupil resource 6.doc
Cards for ‘Statements’ game  

Lesson outline
60 minutes
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Activities

1 Starter: Ways of checking the plausibility of conclusions

Remind pupils they have already learned how to interrogate data to answer a question and to draw a conclusion. Explain that in this lesson they are going to learn to consider whether their conclusions are plausible and how to choose evidence to uphold their conclusions.

Distribute the cards from Pupil resource 6, giving each pupil a full set of three cards. 


Display the first slide of Teacher resource 9.ppt on the large screen.


Explain how to play the ‘Statements’ game.

For each statement that you make, pupils must judge its plausibility and hold up one of their three cards: ‘Yes‘, ‘No’ or ‘It depends’. Pupils who hold up the ‘It depends’ card may be asked to explain what it depends on.

Explain that, in this version of the game, the statements that you make will be conclusions that may – or may not – be supported by the data shown. Give pupils a few moments to familiarise themselves with the layout and content of the data displayed in slide 1.

Read out the statements from Teacher resource 10, one at a time, as you work through the slides in the presentation. After each statement, ask whether the data support the conclusion and wait for pupils to hold up one of their cards. If pupils hold up their ‘It depends’ card, ask them to explain.


· Why did you choose this card?

For example, it depends on how reliable you know the source to be.

Move the game along as rapidly as possible so that pupils have to think quickly.

The activity will give you (or an extra adult) a good opportunity to observe pupils’ current levels of understanding and to identify those whose responses indicate confusion. Check these points.

· Do some pupils take longer than others to make their choice and still make an incorrect decision?

· Be aware that some pupils may take longer to hold up their cards because they are thinking carefully and considering a range of possibilities.

· Pupils who hold up their cards quickly may be making rushed guesses.

· Some pupils may hold up their cards only when they can see what choice others are making.

If you want to extend the activity slightly, give pupils 2 or 3 minutes to devise their own statements. Play the game again, with pupils making the statements about the data, for example, a large proportion of those who come to school by car live in families with two cars.

Load Teacher resource 5.ppt and display the first slide. Tell pupils that they now have a chance to consider the plausibility of the conclusions that they drew in lesson 5.

Slide 1

2 Drawing conclusions

Ask these questions to encourage pupils to consider their own data. 
· How many people took part in our survey?

· Why might local data vary from national data?

For example, patterns of domestic travel in rural areas will vary considerably from those in inner cities. Both will vary from the national data because national data are averaged.

The issues raised by pupils in this discussion will vary according to local circumstances. Ask pupils:

· What differences in travel habits would there be between inner city and rural areas?

For example, some city areas will have modes of transport, such as trams or rapid transit systems, that are not available in others. The length and frequency of journeys will also vary because travel in rural areas may depend on the availability of a car and someone to drive it, whereas in an urban area there may be a wider and more frequent public transport system. In an urban area, facilities such as shops, cinemas and doctors’ or dentists’ surgeries will be within walking distance; this is not always the case in rural areas.

Remind pupils about the question: ‘Is there adequate public transport to meet the needs of young people in this community?’ They have already collected and interrogated data and have drawn up some provisional conclusions. They should now use the skills and techniques they have learned over the last few lessons to explore their data in more detail and come to their final conclusions.

During this activity, circulate and ask pupils these questions.

· Should you consider whether changing the way the data are presented would make them more useful? For example, would it be helpful to represent any data as percentages rather than as numbers?

· Would it help to represent at least one field of data graphically?

· Would your conclusions be different if you considered boys and girls separately?

3 Providing evidence to support conclusions and checking for plausibility

Ask pupils in pairs to produce an outline of a report to present their conclusions, supporting them with evidence from their own data files. You could provide less-confident pupils with a writing or reporting frame for this activity.

Work either with pupils who would benefit from your help in supporting their conclusions or with more-able pupils, intervening as appropriate to challenge their thinking. For example, ask more-able pupils for extra or more detailed supporting evidence, or ask them to explain how the evidence supports their conclusions.

4 Plenary: Relating conclusions to original questions 

 Ask each pair to tell you their conclusions. Note each response briefly on the whiteboard or flipchart. Ask some pairs to tell you what information they have to support their conclusions.

Review the conclusions that pupils have reached. Discuss any anomalies.

End the lesson by telling pupils that what they have learned today will be very useful and relevant in other subjects. It is always important to check whether a conclusion is plausible and to be able to justify it, using available evidence.

Homework: Extending the investigation or preparing for the next unit 

Set one of these alternatives.

· Provide a task to prepare pupils for the next unit of work.

· Ask pupils to describe how they would extend their investigation by listing:

· the extra information they would need;

· the questions they would ask in a questionnaire to gather this information;

· how they would structure responses from the people that they asked.
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