
6.5. Model I: Simple linear regression

In this section we consider the calculations in two BOXES. The first (BOX

6.3.) describes how to calculate a regression line which allows you to

model the association or make predictions. In BOX 6.4. the significance of

this association is tested. Both calculations are illustrated in relation to

Example 6.2.

EXAMPLE 6.2. Heavy metal contamination of soil under electricity pylons

BOX 6.3. How to carry out a Model I: Simple linear regression: drawing a

regression line

BOX 6.4. How to carry out a Model I: Simple linear regression: testing the

significance of the association

Step 1. Set up the variables

When SPSS starts up, select ‘Variable View’ using the tabs at the bottom

left. You should get something like this:

For the first variable name, type in ‘distance’, and for the second ‘conc’

(variable names have to be eight characters or less in SPSS). Default

properties are set for each variable.
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Transfer to data view using the tabs at the bottom left, and type in the

data.

Step 2. Perform the test. Go to ‘Analyze’, ‘Regression’, ‘Linear’.

The variable under the control of the investigator (independent variable)

is distance, so click on this to highlight it, then click on the appropriate

arrow to transfer it to the ‘Independent(s)’ box. In the same way transfer

‘conc’ (the dependent variable – the variable we measured under
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circumstances determined by the independent variable) into the ‘depen-

dent’ box.

Click on ‘OK’. The results will appear in a separate window.

Variables Entered/Removed(b)

Model
Variables
Entered

Variables
Removed Method

1 DISTANCE(a) . Enter

a  All requested variables entered.
b  Dependent Variable: CONC
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Model Summary

Model R R Square
Adjusted R

Square
Std. Error of
the Estimate

1 .985(a) .970 .960 14.83689

a  Predictors: (Constant), DISTANCE

ANOVA(b)

Model Sum of Squares df Mean Square F Sig.
Regression 21344.400 1 21344.400 96.961 .002(a)
Residual 660.400 3 220.133

1

Total 22004.800 4

a  Predictors: (Constant), DISTANCE
b  Dependent Variable: CONC

Coefficients(a)

Unstandardized Coefficients Standardized Coefficients

Model B Std. Error Beta t Sig.
(Constant) 737.600 19.906 37.055 .0001

DISTANCE –92.400 9.384 –.985 –9.847 .002

a  Dependent Variable: CONC

Step 3. Decide what the results mean.

The important bit of the output is in the last table, in the column headed

‘B’. The first number here (737.600) is the constant in the regression

equation, and the second (� 92.400) is the gradient of the regression line.

The equation of the regression line is

(independent variable) ¼ constant þ (gradient) � (independent variable)

which in this case gives: conc¼ 737.6� 92.4� (distance).

Step 4. To test the significance of the regression carry out the analysis as in

step 3, and the output obtained is as below:

Variables Entered/Removed(b)

Model
Variables
Entered

Variables
Removed Method

1 DISTANCE(a) . Enter

a  All requested variables entered.
b  Dependent Variable: CONC
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Model Summary

Model R R Square
Adjusted R

Square
Std. Error of
the Estimate

1 .985(a) .970 .960 14.83689

a  Predictors: (Constant), DISTANCE

ANOVA(b)

Model Sum of Squares df Mean Square F Sig.
Regression 21344.400 1 21344.400 96.961 .002(a)
Residual 660.400 3 220.133

1

Total 22004.800 4

a  Predictors: (Constant), DISTANCE
b  Dependent Variable: CONC

Coefficients(a)

Unstandardized Coefficients Standardized Coefficients

Model B Std. Error Beta t Sig.
(Constant) 737.600 19.906 37.055 .0001

DISTANCE –92.400 9.384 –.985 –9.847 .002

a  Dependent Variable: CONC

The important bit here is again in the last table, in the column headed ‘t’.

The calculated value of t is �9.847 (it is negative because the gradient is

negative: we ignore the minus sign when comparing it with critical

values). The column headed ‘Sig.’ gives the significance of the correlation

in the form of a p value: in this case, it is 0.002. We conclude that there is a

significant association, at better than p¼ 0.01, between the zinc con-

centration and the distance from the pylon. However, because t is nega-

tive, it is a negative correlation, i.e. as distance from the pylon increases,

the zinc concentration in the soil decreases.
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