Paired data and correlation coefficient plan

Target students: Leaving Cert Ordinary level/Higher level

Prior knowledge: 

· Collecting data

· Trend graphs

· Slope of line

Objectives:

· Represent paired data

· Introduction of correlation and line of best fit

· Finding correlation coefficient

Learning outcomes:
Learners will be able to 
· collect paired data
· plot a scatter graph

· draw a line of best fit 

· calculate the equation of the line of best fit

· make predictions based on the line of best fit

· understand the terms extrapolate and interpolate

· understand that a high correlation does not provide a causal connection.
 
· use IT tools to calculate the correlation coefficient.
New vocabulary:

Scatter graph, correlation, line of best fit, extrapolate and interpolate, correlation versus causality

Resources:

Metre sticks, model, worksheets, computer and data projector, casio emulator. See PowerPoint show on “Correlation Presentation”
	Students learning activities and teachers key questions


	Expected responses
	Teacher actions
	Points of evaluation

	Teacher asks “is there a relationship between height and arm span?”

	Variety of answers, e.g. about the same, taller than arm span, shorter.
	Demonstrate with model. Vitruvian man on screen
	Accuracy of suggestions, show of hands

	We introduce the idea of paired data by referring to height and arm span. Teacher asks if pupils have any examples of people very different from Vitruvian man

	e.g. Michael Phelps
	Michael Phelps on screen
	Responses 

	Task 1

Collecting height and arm span of everybody in class
	Interest in whether students will be more like Michael Phelps or Vitruvian man
	Give out worksheets and point out metre sticks
	Teacher moves around and monitors learning

	Task 2

Inputting data into computer
	
	Teacher appoints student to enter data into computer
	

	Task 3

Draw scatter graph
	
	Teacher points out difference between trend graph and scatter graph
	

	Task 4
Does it look like there is a relationship between height and arm span?
	Yes
	This is called correlation. Because they are both increasing, this is positive correlation. 
	

	What would negative correlation look like?
	Variety of answers. Possible misconceptions, negative side of axes etc
	Teacher shows graph of negative correlation
	

	Task 5
Does correlation mean that one causes the other?
	Variety of responses and opinions
	Teacher explains that correlation does not imply causality
	

	Teacher asks for examples where correlation does and does not imply causality
	Does imply – e.g. distance to school and late,

power of car to fuel consumption, height to shoe size,

does not imply – life expectancy to number of cars, 
	
	

	Task 6
Is there a way of representing correlation numerically?

See PowerPoint show on “Correlation Co-efficient”

	There should be
	Teacher says this is called the correlation coefficient and shows how to calculate it on calculator
	Teacher circulates and helps

	Task 7
Would it be possible to draw a line that would act as a spine for these points


	Yes
	Teacher draws line and says “this is called the line of best fit”
	Teacher circulates and helps students

	Task 8

Can we use this line to extract more information from graph?
	Yes
	Teacher gets equation of line and introduces interpolation and extrapolation
	

	To recap we have met these new words
	
	Teacher writes new words on board and marks homework from paired data
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