
	Title: Armspans



	Achievement Objectives:

S5-1B Considering sources of variation

S5-1C Gathering and cleaning data

S5-1D Using multiple displays, and re-categorising data to find patterns, variations, relationships, and trends in multivariate data sets

S6-1D Making informal inferences about populations from sample data


	Key Competencies:
Thinking: 


Investigating


Dealing with uncertainty and variation


Predicting / envisioning outcomes


Exploring and using patterns and relationships in data

Participating and Contributing:


Contribute to a culture of inquiry and learning



	This activity explores the following key ideas: 

· Comparing samples and making an inference about populations from samples

· Understanding how to write an analysis and conclusion


	Resources

Worksheet for students

Teacher access to computer

OHTs

	Prior Knowledge:

· Box plots

· Sampling ideas


	Adapting for ICT

	Introduction/Background 

The focus of this lesson is on comparing two samples and making an inference about populations from samples. 

Students’ previous work on boxplots and work on sampling ideas are combined in this activity. 

Context: Discuss in what situations armspan lengths are important. (e.g. sports)

	Problem
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	Are the armspan lengths of boys and girls the same or different? In particular: 
Are the armspan lengths of 12-year-old boys and girls the same or different?

	Plan
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	Explain how the CensusAtSchool survey got students to measure their own armspan length to the nearest cm and to record it on the questionnaire. (There may be some discussion about measurement consistency.)

Get students to predict the shape of the armspan length distribution for all students and why they chose a particular shape. 

Discuss whether they think the armspan lengths for 12-year-old boys and girls is the same or different.

	Data
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	From the CensusAtSchool database each student group (2-3 students) will be given samples of the same size (n=30) from two populations, 12-year-old boys and 12-year-old girls. Each group will have a different samples.  There are 10 different samples in the student resource sheets.



	Analysis
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	Students will draw dotplots and boxplots to analyse the data and describe what they notice and wonder. Write a conclusion. 

Note: students should draw the dotplot first, and then draw the boxplot over this. 

For students’ analysis, they should discuss:

· what they notice about summary statistics

· what they notice about the shape of the data

· what they notice about the spread of the data

· what they notice about the middle 50% of the data



	Conclusion
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	Groups will compare their boxplots using OHTs and conclusions. Discuss whether each group arrived at the same conclusion. Discuss when they might be prepared to make a decision that the populations are the same. What are some possible criteria for making such a decision? Remind them about sampling variability. 

Using the ‘Random Sampler’ on the CensusAtSchool website draw several samples of size 30 or less and compare box plots. 

Go to http://www.censusatschool.org.nz/2007/sampler/
Find Armspans – click on “sample”

Click on “Get Sample data” button

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

Compare shapes, centres and spreads of graphs. Finally draw the populations and compare. 

Compare conclusions derived from samples with the comparison of the actual populations. 

Go back 3 pages to armspans and click on “entire populations for 12-year-old boys and 12-year-old girls.” Compare shapes, summary statistics including the mean. 

Making sure students will discuss: 

· support (or otherwise) for the hypothesis/statistical question

· quantification of the conclusion

· generalisation



	Reflection


	What have students learnt today?
Discuss at what age armspan lengths might be different. 

Go back 1 page to Armspans and click on “entire populations for 13-year-old boys and 13-year-old girls.” Discuss shapes, summary statistics including the mean. 

Some interesting information: At age 13 there is a significant difference in armspan length between boys and girls (girl mean = 155.6, boy mean = 157.2). At age 13 there is also a significant difference in height between boys and girls (girl mean = 160.9, boy mean = 163.5) but not at age 12. Note that “ideally” armspan length should be the same as height. The mean difference between mean height and mean armspan for girls is 5.3 cm, whereas for boys it is 6.3cm. Speculate that boys at 13 get out of proportion and look gangly. 



	To extend this activity


	Could compare with school, regional or national data sets. 


Curriculum Level: 5-6
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