
Disclaimer

The Department for Education and Skills wishes to make clear that the Department and its agents accept no responsibility for the actual content of any materials suggested as information sources in this document, whether these are in the form of printed publications or on a website.

In these materials, icons, logos, software products and websites are used for contextual and practical reasons. Their use should not be interpreted as an endorsement of particular companies or their products.

Websites referred to in these materials existed at the time of going to print. Teachers should check all website references carefully to see if they have changed and substitute other references where appropriate.
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7.5 Levels 1–3
About this case study

This case study takes account of the ICT Framework objectives for ‘Finding things out’. It uses the context of holidays and travel to cue pupils into how to collect relevant data to answer a question. It restructures and revisits aspects of the sample teaching unit (STU) 7.5 to reflect the needs of pupils working at levels 1 to 3 of the National Curriculum.

The materials and lessons can be used to improve differentiation and to increase the access and engagement of pupils in the area of handling data. It may also be helpful to review the unit and resources developed for pupils working at level P4–8.

Handling data is an attainment target in mathematics and you should find out what pupils have learned about handling data in their mathematics lessons when you are planning these lessons.

Resources used in this case study

· 7_5objectives1.ppt

Lesson 1

· 7_5holidays.mpg

Lesson 1

· 7_5holidaysgraph.xls

Lesson 1

· 7_5pupiloverseasquestions.doc

Lesson 1

· 7_5weatherdata.xls

Lesson 1

· 7_5weatherquestions.doc

Lesson 1

· 7_5weatherhotel.xls

Lesson 1

· 7_5evaluation1.doc

Lesson 1

· 7_5objectives2.ppt

Lesson 2

· 7_5sweetscarsgraphs.xls

Lesson 2

· 7_5graphwizard.ppt

Lesson 2

· 7_5graphsbadgood.doc

Lesson 2

· 7_5evaluation1.doc

Lesson 2

· 7_5traveltoschoolquestion.doc

Lesson 2

· 7_5objectives3.ppt

Lesson 3
· 7_5questionnnaire.pdf

Lesson 3
· 7_5questiontypesresponses.doc

Lesson 3
· 7_5answerformat.doc

Lesson 3
· 7_5nationalgraphs.xls

Lesson 3
· 7_5evaluation1.doc

Lesson 3
· www.censusatschools.ntu.ac.uk

Lesson 3

· 7_5objectives4.ppt

Lesson 4
· 7_5soapsquestions.doc

Lesson 4
· 7_5travel.xls

Lesson 4
· 7_5evaluation1.doc

Lesson 4

· 7_5objectives5.ppt

Lesson 5
· 7_5errors.xls

Lesson 5
· 7_5errorspupil.xls

Lesson 5
· 7_5travel.xls

Lesson 5
· 7_5evaluation1.doc

Lesson 5

· 7_5objectives6.ppt

Lesson 6
· 7_5tvradiobygenderage.xls

Lesson 6
· 7_5viewingpatterns2000.xls

Lesson 6
· 7_5teacherstatements.doc

Lesson 6
· 7_5yesnocards.doc

Lesson 6
· 7_5evaluation1.doc

Lesson 6

Lesson 1
Evaluating and interrogating an existing data set Levels 1–3
Lesson objectives

Using data and information sources:

· to identify the purpose of an information source and whether it is likely to be biased;

· to understand how someone using an information source could be misled by missing or inaccurate information.

Organising and investigating:

· to derive new information from data.

Key vocabulary

accurate, bar chart, bias, chart, data, database, field, information source, interrogate, numeric data, test data, origin, pie table, reliable, value
Preparation and planning

· Display the lesson objectives in a prominent place, phrased to ensure maximum understanding and using symbols to illustrate if necessary.

· Add the key vocabulary to the wall display.

· Familiarise yourself with the software and resources for this case study.

· Prepare screen shots of familiar ICT applications, including a database, for the starter.

Resources

· Large-screen computer display

· Interactive whiteboard

· Newspapers and magazines

· Screen shots of familiar ICT applications including a database for the starter

CD-ROM resources

· 7_5objectives1.ppt

· 7_5holidays.mpg

· 7_5holidaysgraph.xls

· 7_5pupiloverseasquestions.doc

· 7_5weatherdata.xls

· 7_5weatherquestions.doc

· 7_5weatherhotel.xls

· 7_5evaluation1.doc

	Teaching sequence
	Session notes

	Starter
	Show 7_5objectives1.ppt and share the objectives for the lesson with the pupils.

The use of images, colour and sound help to establish context. Show 7_5holidays.mpg holiday images to cue the pupils into the learning.

Use screen shots and pictures of various ICT activities, e.g. using word processing, a spreadsheet, a control activity, desktop publishing, a website. Ask the pupils which image shows an example of a database and ask questions about this image.

The idea that a data set can be in different formats is important.

	Activity 2
	Show 7_5holidaysgraph.xls and ask where the pupils have been on holiday. Collate data on the whiteboard from pupils. The data could then be extended by use of the similar data from another class.
Stress the point that data is information that can be sorted and interrogated.

When the graph is complete, ask the pupils questions, for example:

· Where did most pupils go on holiday?

· Where did least pupils go on holiday?

(7_5pupiloverseasquestions.doc gives other questions to ask pupils if appropriate.)

Discuss the hypothesis that more pupils in this class holiday in the UK than abroad.

Ask if anyone knows how the total is automatically updated on the spreadsheet. Show the formula.

Save a copy of the data for use next week.

You may need to use other questions if pupils have not had recent holidays, like ‘Where would you like to go on holiday?’ You also need to be aware of popular holiday destinations of pupils and adjust the resource accordingly.

	Activity 3
	Explain to the pupils that they will now consider critically the information in a given data set.

Show resource 7_5weatherdata.xls, which shows data about the weather in Birmingham and Barbados. Check that the pupils understand what the data is telling them and where the two places are. Introduce the concept of fields.

When you are sure that the pupils understand the data give out 7_5weatherquestions.doc and ask them the questions it poses.

	Activity 4
	Show the pupils 7_5weatherhotel.xls and explain that the Paradise Hotel is in Barbados and that both sets of data are true. Ask them how they can account for the difference in the data. The hotel temperature figures are the month’s highest temperature and the Barbados figures are the average for the month – the hotel rainfall is given in inches and the Barbados rainfall in centimetres.

Make sure that the pupils understand the different units. Ask why the hotel and the official figures are different. The hotel figures make the place look hotter and dryer – encouraging people to visit on holiday. This introduces the idea of bias.

Ask the pupils if they can think of other occasions when people might want to ‘mislead’ us, e.g. when they are selling something.

	Plenary
	Show the objectives again. Ask the class if they feel that they have achieved the objectives. Ask them what they have learned today and what they found difficult. 7_5evaluation1.doc is available for use if appropriate.

	Homework
	Ask the pupils to find a graph of data from a newspaper or magazine and bring it to the next lesson.


Lesson 2
Presenting information in different


formats to test a hypothesis


Levels 1–3
Lesson objectives

Organising and investigating – in an investigation:

· to use appropriate data handling structure to answer questions and draw conclusions;

· to use software to represent data in simple graphs, charts and tables, justifying choice of representation;

· to check whether conclusions are plausible.

Key vocabulary

data type, hypothesis, plausible, viewpoint
Preparation and planning

· Display the lesson objectives in a prominent place, phrased to ensure maximum understanding and using symbols to illustrate if necessary.
· Add the key vocabulary to the wall display.

· Familiarise yourself with the resources that you will be using.

· Decide on your pupil grouping and access to computers.

· Print copies of 7_5graphsbadgood.doc for the plenary.

· Print copies of 7_5traveltoschool.doc for homework.

· Copy one or two graphs from a newspaper or magazine to use in the starter in case the pupils have not found any.

Resources

· Large-screen computer display

· Whiteboard

· Tubes of sweets (if the relevant activity is selected)

· Data saved in the last lesson

CD-ROM resources

· 7_5objectives2.ppt

· 7_5sweetscarsgraphs.xls

· 7_5graphwizard.ppt

· 7_5graphsbadgood.doc

· 7_5evaluation1.doc

· 7_5traveltoschoolquestion.doc

	Teaching sequence
	Session notes

	Starter
	Show 7_5objectives2.ppt and discuss the lesson objectives with the pupils. Ask the pupils to share the graph that they have found and tell the class where they found it. Select one or two examples and discuss with the class the information that these graphs show.

	Activity 2
	Load the data saved in the last lesson and question the class again on what the data shows. Ask them if the data would be so easy to understand if the graph were not there. If possible remove the graph from the display before asking the question.

Remind pupils of the hypothesis they considered previously — ‘More pupils in this class holiday in this country than abroad.’ If you have data for a second class you could compare the two by asking whether the hypothesis is true for both classes. 

	Activity 3
	Say that the pupils will now collect some different data. Use 7_5sweetscarsgraphs.xls. There are two alternative contexts built into this resource, colours of sweets or car colours. Arrange the pupils into small groups. Have a packet of coloured sweets available for each group and ask them to count how many of each colour are in the packet. Alternatively you could ask pupils for their favourite colour of sweet.

Enter the numbers into the table and demonstrate how to use the chart wizard to create a graph. Make sure that all the necessary titles and labels are added and that the graph is of a suitable type for the data. Use a bar chart or a pie chart as appropriate – if you want to ask questions about ‘How many?’ you need to use a bar chart; if you only ask ‘Which is the most/least?’ then a pie chart can be used. A line graph is not suitable for this data.

7_5graphwizard.ppt is available to remind the pupils of the important steps in using the chart wizard in Excel.

The resource also has a template for collecting family car colours. You can use either or both of these contexts according to your pupils’ interests.

Possible hypotheses include: ‘There are fewer orange sweets than any other colour’ or ‘Grey is the most popular car colour’.

Question the pupils on the data that they have collected and discuss suitable hypotheses.

	Plenary
	Give the pupils copies of the first page of 7_5graphsbadgood.doc and ask questions about the data.

· What do the graphs show?
· How do we usually know what graphs show?
Refer back to examples brought in at the start of the lesson.

· Could we use these graphs to test hypotheses?
· What do we need on a graph to make it useful?
Give out copies of page 2 and ask the same questions.

Show the objectives for the lesson again and ask if the pupils feel that they have achieved them. 7_5evaluation1.doc is available for use if appropriate.

	Homework
	Give the pupils a copy of 7_5traveltoschoolquestion.doc and explain that they should fill in the method used to travel to school by themselves and someone in their parents’/carers’ generation. It does not matter whether one of their parents/carers or another adult answers the question.
Ask the pupils to collect data for the next lesson.


Lesson 3
Choosing a questionnaire to collect data Levels 1–3
Lesson objectives

Using information and data sources:

· to identify what information is relevant to the task.

Organising and investigating:
· to check whether conclusions are plausible.

Key vocabulary

alphanumeric, data type, numeric, questionnaire, sample, sample composition, sample size
Preparation and planning

· Familiarise yourself with the software that you will be using.
· Display the lesson objectives in a prominent place, phrased to ensure maximum understanding and using symbols to illustrate if necessary.
· Add the key vocabulary to the wall display.
· Decide on your pupils grouping and access to computers.
· Collect examples of questionnaires.

Resources

· Large-screen computer display
· Whiteboard or flipchart

CD-ROM resources

· 7_5objectives3.ppt
· 7_5questionnnaire.pdf
· 7_5questiontypesresponses.doc
· 7_5answerformat.doc
· 7_5nationalgraphs.xls
· 7_5evaluation1.doc
· www.censusatschools.ntu.ac.uk

	Teaching sequence
	Session notes

	Starter
	Show 7_5objectives3.ppt and discuss the lesson objectives with the pupils.

Recap on the meaning of the term hypothesis. Suggest a simple hypothesis like ‘Most pupils travel to school by bus.’

Using a table on the whiteboard or on a flipchart collect responses gathered for the homework and test the hypothesis. Were the pupils’ responses the same as those given by the adult from their parents’/carers’ generation?

	Activity 2
	Explain that you are now going to extend the survey back another generation.

In this activity you will be asking the pupils to consider what data is required and frame questions for a questionnaire.

The pupils will focus on age and/or methods of travel when building an hypothesis; for example, with the hypothesis ‘Travel to school is the same for pupils today as it was when their grandparents went to school.’

Ask the pupils how they could collect suitable data to test their hypothesis. Point out that another way of collecting data, rather than using a survey form, is to use a questionnaire. Explain that the advantage of a questionnaire is that the people collecting data can just give the questionnaire to others to fill in; they do not have to ask people the questions themselves.

Show some examples of questionnaires. 7_5questionnnaire.pdf shows an example from Census at School – a website run by Nottingham Trent University (www.censusatschools.ntu.ac.uk).

Ask the pupils to suggest questions and type them into a document. When all the suggestions are typed up allow the pupils to select the most appropriate questions to test the hypothesis chosen – a​sk the pupils which questions are best for getting the information wanted and ask them to justify their choice by explaining why. Print out sufficient copies for the pupils to use for their homework.

	Activity 3
	Tell the pupils that they also need to consider what format would be best for the answers.

7_5questiontypesresponses.doc and 7_5answerformat.doc could provide stimulus for discussion. Point out the different styles of questions.

Ask questions like ‘What happens if someone you ask has two answers to a question?’

When the final questions and answer format are agreed upon give each pupil sufficient copies to take home for homework.

	Plenary
	Show 7_5nationalgraphs.xls and explain that these graphs show the national figures for how 5–10-year-olds and 11–16-year-olds travel to school. Ask the pupils if they can see any differences between the two graphs and then ask them to think of explanations for the differences. Ask:

· Was our data the same?
· If not, why not?
Show the lesson objectives again and discuss with the class whether they feel they have achieved them. 7_5evaluation1.doc is available for use if appropriate.

	Homework
	Ask the pupils to take home their copy of the questions and ask at least two people to fill in responses.


Lesson 4
Creating a questionnaire and a data handling


file structure to answer a key question
 Levels 1–3
Lesson objectives

Organising and investigating – in an investigation:

· to design an appropriate data handling structure;
· to design a questionnaire to provide relevant data.

Key vocabulary

classify, data structure, field, numeric, questionnaire
Preparation and planning

· Familiarise yourself with the software that you will be using.
· Display the lesson objectives in a prominent place, phrased to ensure maximum understanding and using symbols to illustrate if necessary.
· Add the key vocabulary to the wall display.
· Decide on your pupil grouping and access to computers.
· Print and cut up copies of 7_5soapsquestions.doc for use in the starter.
· Decide which software to use for activities 2 and 3. Careful consideration will need to be given to the software for pupils to use. It may be appropriate to use a word processing package or a dedicated data handling package, e.g. Viewpoint, Flexidata, Junior Viewpoint.

Resources

· Large-screen computer display

CD-ROM resources

· 7_5objectives4.ppt
· 7_5soapsquestions.doc
· 7_5travel.xls
· 7_5evaluation1.doc

	Teaching sequence
	Session notes

	Starter
	Share the objectives for the lesson using 7_5objectives4.ppt.

Tell the pupils that today we are going to consider what soaps people watch on TV.

Propose a simple hypothesis, for instance, ‘More pupils aged 11–16 watch “Eastenders” than “Coronation Street”.’ Give out 7_5soapsquestions.doc with the questions cut into strips.

Ask the pupils to work in pairs to choose the questions that they think are needed to test this hypothesis, then put those questions into the order that they should be asked.

	Activity 2
	It is important that the class agrees the format for the questionnaire.

Using your chosen software ask the pupils to create their questionnaire using the format they have decided upon.

	Activity 3
	While the pupils are creating their questionnaires ask them, one at a time, to enter the data that they collected for homework.

Use the template 7_5travel.xls. This may need adapting to suit the questions that the pupils decided to ask. The pupils need to type in their names and then enter any of the following words for the methods of travel: bus, train, walk, bicycle, car, taxi. If they have used any other word it will not be counted by this sheet.

Graphing this kind of data can be difficult so the file is set up to count the number of pupils/parents/carers/grandparents who travel by car, etc. This will only work if the pupils type in the data correctly (for example, if they type a space after the word car the entry will not be counted).

At the end of the lesson this file should be saved and made available for all the pupils to create their own graphs to test hypotheses in the next lesson.

	Plenary
	Discuss with the class why testing the questionnaire is important.

Tell the class that they will be testing their questionnaire design on two other people who are not members of their class.

They need to consider the effectiveness of their questions and make notes on or annotate the questionnaire to record these points. The pupils can ask the respondents for their opinion of the questionnaire.

Tell the pupils who have not completed a questionnaire in the lesson that they can use one prepared by others.

Show and discuss the lesson objectives. 7_5evaluation1.doc is available for use if appropriate.

	Homework
	Ask the pupils to test their questionnaire design on two other people who are not members of their class, collecting answers at the same time.

(Before the next lesson you will need to set up the data structure for the pupils to use to record their answers to the TV soaps questions.)


Lesson 5
Entering, checking and testing the data Levels 1–3
Lesson objectives

Searching and selecting:

· to narrow down a search to achieve more relevant results.

Organising and investigating – in an investigation:

· to check data efficiently for errors;
· to investigate relationships between variables.

Key vocabulary

enquiry, improve, numeric, revise, sort, variable
Preparation and planning

· Display the lesson objectives in a prominent place, phrased to ensure maximum understanding and using symbols to illustrate if necessary.
· Familiarise yourself with the software that you will be using.
· Decide on your pupil grouping and access to computers.
· Add the key vocabulary to the wall display.
· Print a copy of 7_5errors.xls for each pupil.

· Set up the data structure for pupils to use to record the results of lesson 4 homework.

Resources

· Large-screen computer display
· Whiteboard or flipchart

CD-ROM resources

· 7_5objectives5.ppt
· 7_5errors.xls
· 7_5errorspupil.xls
· 7_5travel.xls
· 7_5evaluation1.doc

	Teaching sequence
	Session notes

	Starter
	Show and discuss 7_5objectives5.ppt to make sure that the pupils understand the lesson objectives.

Show 7_5errors.xls and ask the pupils whether they can spot any errors in the data. Discuss the errors that they find and ask if they can say why these errors were made. Stress that whenever we enter data we must make every effort to avoid errors or any conclusions we draw from the data will be worthless.

	Activity 2
	Give the pupils copies of 7_5errorspupil.xls and ask them to find any errors.

Discuss their findings.

	Activity 3
	Demonstrate how to use 7_5travel.xls to produce graphs to test hypotheses. Discuss the hypotheses that the pupils will test.

· Travel to school is the same for pupils today as it was when their grandparents went to school.
· More pupils use transport to travel to school now than in their grandparents’ generation.
· More parents/carers cycled to school than pupils do now.

	Activity 4
	While the pupils are creating their graphs and testing hypotheses ask them, one at a time, to enter the data collected for homework.

Save the data file and make it available to all the pupils for the next lesson.

	Plenary
	Revisit the data handling skills that the pupils have used and use questioning to promote discussion of what has been learned and how the pupils have made their decisions and input their data.

Ask the pupils to say whether they have proved or disproved their hypotheses on the travel data and show some graphs that prove and some that disprove hypotheses. It is important that the pupils realise that it is acceptable to disprove hypotheses as well as to prove them. 7_5evaluation1.doc is available for use if appropriate.

	Homework
	The pupils take home a copy of their graph. Ask them to explain to their parents/carers what they have found out. Ask them to discuss with their parents/carers the reasons for their findings.


Lesson 6
Looking at data that supports conclusions Levels 1–3

Lesson objectives

Organising and investigating – in an investigation:

· to investigate relationships between variables;
· to check that conclusions are plausible;
· to review and amend the structure and its data to answer questions.

Key vocabulary

enquiry, record, variable, viewpoint
Preparation and planning

· Display the lesson objectives in a prominent place, phrased to ensure maximum understanding and using symbols to illustrate if necessary.
· Familiarise yourself with the software that you will be using.
· Decide on your pupil grouping and access to computers.
· Add the key vocabulary to the wall display.
· Have help sheets available for sorting, searching and graphing in your chosen software.
· Copy and cut up the Yes/No/True/False/May be true cards from 7_5yesnocards.doc for activity 2.

Resources

· Large-screen computer display
· Whiteboard or flipchart

CD-ROM resources

· 7_5objectives6.ppt
· 7_5tvradiobygenderage.xls
· 7_5viewingpatterns2000.xls
· 7_5teacherstatements.doc
· 7_5yesnocards.doc
· 7_5evaluation1.doc

	Teaching sequence
	Session notes

	Starter
	Show 7_5objectives6.ppt and discuss.

Ask the pupils to tell the class what their parents/carers suggested was the reason for the change in travel to school across the generations.

	Activity 2
	Show the data file with responses to the soaps questions created in the last lesson.

Use one or both of 7_5tvradiobygenderage.xls and 7_5viewingpatterns2000.xls to discuss and test possible hypotheses.
Some questions to use with the pupils can be found in 7_5teacherstatements.doc.
Ask the pupils to use 7_5yesnocards.doc to respond to your questions.

	Activity 3
	Using the data file created by the pupils in the last lesson demonstrate how to search and sort the data in your chosen program.

Agree with the pupils what they are going to search for and display questions on the board or a flipchart.

	Activity 4
	Explain that the pupils will now use their copy of the data to search and sort in order to answer the chosen questions.

Support pupils to draw conclusions from their data. To differentiate this activity, the pupils could be grouped as follows.

Group a) Choose from a set of statements about the data prepared by you.

Group b) Engage with the data in the data handling package and draw their own conclusions.

Use appropriate pupil groupings, for instance, pairing with teacher support. Help sheets with screen shots on creating a graph may be used to support pupils.

	Plenary
	Ask each pair of pupils to show their graph and to tell the rest of the group at least one conclusion that can be drawn from it.

Review the objectives for the whole unit and ask the pupils to assess their learning. 7_5evaluation1.doc is available for use if appropriate.
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