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	Achievement Objectives:

S5-1B Considering sources of variation

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

S5-1E Comparing sample distributions visually, using measures of centre, spread, and proportion


	Key Competencies:
Thinking: 


Investigate, predict/envision outcomes

Relating to Others: 


Interpret statistical information

Using Language, Symbols and Texts:


Communicate thinking

Managing Self:


Seek understanding

Participating and Contributing:


Build on prior knowledge



	This activity explores the following key ideas: 

· Focus on different statistical techniques needed to answer different types of questions (summary, relationship, comparison)

· Using the PPDAC cycle to investigate the question

· Explore and explain error/variability in measurement


	Resources

Student work sheets

For each group: 

Copy of the data set

Graph paper

Calculators



	Prior Knowledge:

(or develop) 

· Dot plots

· Draw box plots over median, quartile, max/min 

· Percentages (calculation)

· Describing shape of distributions

· Majority/skew/centre descriptions of graphs

· Scatter plots


	Adapting for ICT

	Introduction/Background 

Allow 60 minutes for this lesson. 

The focus of this lesson is on investigating which statistical techniques might help us answer a ‘relationship’ type question. These questions involve 2 measurement data variables and we are interested in whether one variable tends to get larger or smaller as the other variable gets larger. In other words, whether there is a relationship between the variables. 

This activity leads on from the Nosey Parker activity. The same data set is used. Teachers may prefer to use a relationship question posed by their class. 



	Problem
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	“Is there a relationship between the length of student’s arm span and their age?”

A relationship question allows us to investigate how one of the variable changes as the other variable changes. 
Ask the class to predict the nature of the relationship. How could you show the relationship on a graph?  What would the graph of these data would look like? Record their predictions in a safe place so that they can be referred to later.

Ask students to form small groups and brainstorm what they would do to answer the question. Collect ideas from the class and present on the white board. Group their ideas together with similar ideas. 



	Plan
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	What would we need to do to investigate this relationship? 

If we cannot collect out own data we could use a random sample taken from Census At School or use the Nosey Parker data. This will give more background information to each data value. Each student could collect their own random sample from the CensusAtSchool data sampler.

	Data
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	Discuss where these data came from.

Are there any dirty data? Unlikely values? What shall we do with these data? 

What size sample? 

	Analysis
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	Construct scatter plot.

Guide the class towards constructing a scatter plot. This may have been suggested by the class. The scatterplot is a useful graph to analyse a ‘relationship’ type question. It enables two variables to be shown on the same graph.  Each cross/dot on the graph represents a single student. 

Discuss which variable to put on each axis.

Discuss the scale to be used on each axis. Is it necessary to start at zero for the armspan? 

Focus questions

What is the overall shape of the dots? Stand back and look with narrowed eyes. This is called the trend. 
Are there any outliers (points a long way away from the rest)?

Could we use the graph to predict the armspan of a 12 year old? How would you do that?

Could we use the graph to predict the age of a person with an armspan of 150cm?

Is there a relationship? How can we describe it? Is it a strong relationship? What do we mean by a strong relationship?
Does this make sense with what we know about the real world?

With some classes it may be appropriate to draw in a line of best fit and positive/negative terminology.
                                         See Teacher Support Sheet for more info on:

· Axes: which way round?

· Scales and plotting points

· Is there a relationship?

· Trend line

· Outliers

· Causal type claims

· Making predictions  



	Conclusion
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	Co-construct a conclusion with the class, referring to the shape of the graph, nature of the relationship, strength of the relationship, any outlying points,link the findings with the real world.
Example

Based on these data values there seems to be a (positive) relationship between the length of a person’s arm span and his/her age.  This means that in general as students get older the length of their arm spans increase.  This makes sense since as students get older they are likely to grow taller and bigger so we would expect their arm span to get longer too.  There is a range of arm span length for each age. E.g. the arm span of 13 year olds ranges from 147 to 175cm.  There is one student who is 14 years old and has an arm span of 118cm.  This is quite far away from the bulk of the data and may be an outlier. 

Check that the question has been answered: Is there a relationship between the length of students’ arm spans and their age?


	Reflection


	How do our findings compare with the predictions we made at the beginning of the lesson?

What other questions or issues arise during this investigation?

…e.g.  Is this relationship similar for older students? What about for adults?

Can we predict the age of someone if we know their arm span?
Is height related to arm span? (see Masterpiece activity)

Could the relationship be described as strong, moderate or weak? 
Is the relationship linear or curved? 
Is the scatter constant or non-constant?

If a 13 year-old joined the class/group what do you predict her arm span length would be?

If a 17 /18 year-old joined the class/group what do you predict his arm span length would be?

If you found that the arm span length of 118cm for the 14 year-old student was an incorrect measurement and you then removed that point from the graph, how would the trend line change?



	To extend this activity
	More lines: generate several sets of data for each question and compare conclusions between groups. E.g. did all groups conclude similar armspan for boys and girls? 




Curriculum Level: 5


Focus: Develop statistical techniques to help answer ‘Relationship’ type questions.  
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