
	Title: To Tag or Not Tag: That is the question



	Achievement Objectives:

S7-2C Recognising the effect of sample size on the variability of an estimate


	Key Competencies:
Thinking: 


Deal with variation


Make connections


Exploring and using patterns and relationships in data

Managing self:


Reflect


Seek understanding 



	This activity explores the following key ideas: 

· Discuss some techniques for sampling
· Define population, sample, random sample, representative sample, distribution of a sample, population distribution

· Comparison of distribution of samples with population distribution


	Resources

Worksheets for students

Teacher access to internet in classroom

	Prior Knowledge:

· Know what a random sample is


	Adapting for ICT 

Students take their own samples

	Introduction/Background 

It’s lunchtime and Jackson is looking forward to running around. Jackson made a quick survey of the friends he sits with while eating lunch to find out who wanted to play a game of tag with him. Jerry, Hemi and Tony were keen to join in. Daniel and Leo said they wanted to sit and play with their latest computer game. Harrison wanted to stand around and talk to some other friends. Based on his quick survey 4 out 7 (57%) of his group wanted to run around and play tag. 

Jackson wonders whether 57% of New Zealand students ran around at lunchtime. Harrison thinks that Jackson’s quick survey is flawed if he wants information on all NZ students.  



	Problem
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	What proportion of all NZ students do each of the different activities at lunchtime? 



	Plan
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	Discuss the opening scenario. 

1) Describe Jackson’s quick survey. 

2) Why is Jackson’s quick survey of his friends flawed if he wants information on all NZ students?

3) Can he say that 57% of NZ students run around at lunch time? 


· What is a sample?

· What is a population? 

How can Jackson improve his survey to find out the lunchtime activity of all New Zealand school students? 

Encourage students to think of surveys that they or their family have been involved in, e.g. CensusAtSchool, magazine surveys, ‘Man on the street’ surveys, telephone surveys, product surveys…. 

· How do these surveyors choose who is in their sample? 

Discuss recent Census (on 7 March 2006) and how the whole population was surveyed. 

Discuss how in practice we cannot do a census for all the information we want to find out. Therefore we take a random sample to find out information about the population. 

Ask students to brainstorm how they could improve his survey. 

Discuss some of the following issues with your class: 

· His friends are not representative of all NZ school students. What about girls?



	Data
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	Take samples from the CensusAtSchool population to investigate the distribution of a sample. 

Get data: http://www.censusatschool.org.nz/classroom-activities/to-tag-or-not-to-tag/  

Click on “Sample”

Click on “Get Sample Data” button

Click on “Box Whisker Viewer (for online graphs)”



	Analysis
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	To investigate some of the issues, explain to the class that you will take a number of different samples, of different sample sizes from the CensusAtSchool website. Show and discuss a number of samples with the class – get them to plot seven different sample sizes on their worksheet and to write down what they notice about the distribution of each sample. In particular look at the shape of the graphs. Ensure they are using the language listed on their worksheet. Get students to notice also that samples of size 10 etc. are different when they repeat the process. 

Finally get students to plot the population. 

Go back to the To Tag page on the website. 

http://www.censusatschool.org.nz/classroom-activities/to-tag-or-not-to-tag/ Click on “Data Viewer” to show entire population. Use Look at: Lunchtime activities for all students. Compare their sample results with the population results. 



	Conclusion
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	Students look at graphs they have drawn. Discuss and define with class words such as random sample, representative sample, sample, population, distribution of a sample, population distribution, sample size, variation. 

Discuss whether it is possible to get a “correct” answer using statistical data. How close are the data to the truth? Observe that from a sample an inference is made about a population and that any quoted percentage from a sample gives an estimate of the population percentage (e.g. 46% ± 6%) 

Students to answer original questions (see problem section). Comment on whether Jackson can make a statement on the lunchtime activities of all NZ students from using the CensusAtSchool data. Note that Jackson can only make an inference about Year 5 to Year 10 students in NZ. 



	Reflection


	What new language have students learnt today?

What aspects of the lesson were successful in prompting student engagement?

Where to from here?



	To extend this activity


	Use the Data Viewer and Look at: Lunchtime activities for different ages. Use Compare: to compare lunchtime activities for different aged students. Show how the pattern of lunchtime activity changes with increasing age. 

[Other issues to discuss if there is time:

· Variation. Each sample gives different results. The smaller samples tend to be more variable. The larger samples will be more similar to each other and more similar to the population graph. 

· What is the smallest sample which gives results similar to the population graph?

What other factors influence how big the sample size should be?]



Focus: Sampling techniques, sample, population  
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