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Exploring Linear Regression
Teacher Notes

Introduction 

This file aims to give pupils an insight into the “black box” that is the least squares regression formula.
Resources

A class set of TI-Nspire handhelds is needed. A Navigator system is not necessary, but if available it will add to the lesson. A .tns file is provided.
Skills required

Pupils need to be able to open a file and move from one page to another. 
They must also be able to move a straight line around on a graphs page: dragging the centre part of the line will move it vertically up or down, whereas dragging either end of the line will change the slope of the line.
The activity

	The main part of the activity uses 10 points whose coordinates are listed in a spreadsheet on page 1.12. These can be changed later in order to explore how the points have an effect on the regression line. 
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	The points are plotted on a graph on page 1.2. On this page pupils are asked to create a line of best fit by eye––moving it so that it appears to fit the data as closely as possible.
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	Then on page 1.4 the vertical distances (or deviations) of the points from the line are shown and the sum of these distances is calculated. Pupils are asked to again move the line around, this time trying to make the sum of the deviations as close to zero as possible.

There are many possible lines of fit where the sum of the un-squared deviations is zero. Because points a long way above the line (with positive deviation) tend to balance out those a long way below the line (negative deviation), the sum of the deviations is not a good measure of how close the

line fits the points. This explains why squared deviations are needed––a key point that pupils need to be clear about.
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	On page 1.6 pupils are asked to do the same thing, but this time minimising the sum of the distances squared.

Use of Navigator would be useful here to share with the class individual findings of the pupils. Who can make the sum of the deviations smallest?
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	Page 1.8 shows in red the line that was plotted on page 1.6 together with, in black, the actual least-squares regression line, calculated by the TI-Nspire. 
Pupils can compare their line to the least-squares regression line and are asked how they think this is calculated.
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	Page 1.10 again shows the black least-squares regression line, but with the squares of the distances from the points to the line represented by geometrical squares. Clicking on the line displays its equation and the sum of the squares.
Pupils can now be asked, either to drag the points to new positions or to change the coordinates in the spreadsheet on page 1.12.  They can then see immediately how a change of point effects the calculated regression line. 
Pupils can experiment by giving the data a strong or weak correlation. They can include some outliers and see how the regression line is affected. 
Use of Navigator would be useful here to share pupils’ individual findings.
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