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Overview

Session One

• Introduction to regression

• Boat building – theoretical models

• Clearing the decks – meeting assumptions• Clearing the decks – meeting assumptions

Session Two

• Steering the ship – model fit & comparing models

• Arrival – reporting your model
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What is Regression?

Regression

• Predicting an outcome in a dependent variable 

(DV) from one or more predictor  

(independent) variables (IV). (independent) variables (IV). 

Linear Regression

• Fitting a line on the spread of the DV and an IV 

and estimating how much change will incur in 

the DV, when the IV changes. 
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A Regression Line
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The Logic Behind Regression

yDV If X increases by p amount, then 

Y will increase by q amount

b0

∆y

∆x

X

Slope of the regression line
X/Y 

Intercept

IV
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Uses of Regression in Social Science

Measured

• If the amount of Gross Domestic Product 

(GDP) spent on education increases by 5%, 

then pupils’ achievement will increase by 2%.then pupils’ achievement will increase by 2%.

Non-measured

• If children improve their attitude to school, 

then classroom climate will improve. 
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How to fit a line on the data?

y

Which line fits best?

Y
X
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How to fit a line on the data?

y

Which line fits best?
Negative distance

Positive distance

Y
X

•Sum the distances!

•Take the squares!

•Find the least distance!

Least squares fit!!!

Residuals
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Statistical Models
• In social sciences we try to discover something about a 

phenomenon that we believe actually exists. 

• We do this by:
– Collecting data that represent real phenomena as well as possible,

– Developing theoretical models to explain the phenomenon,

– Applying STATISTICAL MODELS to the data that we have collected.– Applying STATISTICAL MODELS to the data that we have collected.

• Statistical models are constructed in such a way that they 
describe the available data well and hence make accurate 
predictions about what actually happens in the real world

• Statisticians often use the term model fit to describe the 
degree to which a model represents the collected data

Jenny E. Symonds & Zsolt Lavicza



Thinking of a Model

Open the SPSS dataset ‘Teaching Data – Regression’

Read the labels in the variable view

Dependent Variable: ‘Achievement in Science’

Independent Variables:Independent Variables:

Choose three variables that you would like to test in a 
regression model. 

Order these as to their hypothesised predictive power.

Write/discuss why you have included them and what type 
of effect you think they will have on the dependent. 
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Clearing the Decks

• The sample is large enough

• Data is interval,  ratio, 

Meeting Assumptions about Data

• Data is interval,  ratio, 

ordinal (5+) or binary

• Data has normal distribution

• Data has some variance

• Variables relate to each other

• Variables are independent of 
each other
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Sample Size

• There are no general rules, but suggestions:

– At least 10-15 cases for each predictor

– Sample size depends on the effect size

– The bigger the sample the stronger the prediction

• Look at graphs for sample size in Andy Field’s 
Discovering Statistics Using SPSS, page: 173  
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Data Okay for Use in Regression

INTERVAL

Description: Interval variables allow us to rank order items and to quantify 

and compare the sizes of differences between them. 

Example: Temperature, as measured in degrees Celsius, constitutes an 

interval scale. interval scale. 

RATIO

Description: Ratio variables are very similar to interval variables; in addition 

to all the properties of interval variables, they feature an identifiable absolute 

zero point, thus they allow for statements such as x is two times more than y. 

Example: Measurements of time and space, such as 0-10 centimetres. 
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Data Okay for Use in Regression

ORDINAL

Description: Items which each represent a value and can be rank ordered. We can judge 

how much more or less of the quality exists but not exactly how much more. 

Example: Attitude to education rated as 1= don’t like it at all, 2 = don’t like it much, 3 = like 

and dislike it, 4 = like it a quite bit, 5 = like it a lot. 

Notes for Regression: Must include around five or more points of data in a scale. Notes for Regression: Must include around five or more points of data in a scale. 

BINARY

Description: Data is coded as 0 and 1. This allows for an absolute yes or no value to be 

assigned to the category. 

Example: 0 = you are not a female or 1 = you are a female. 

Notes for Regression: Nominal data (categories that are countable but not measurable in 

themselves) of only two categories can be transformed into binary data for use in 

regression. 
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Transforming Nominal to Binary

Choose a variable to transform into binary

1. [Transform]-[Recode]-[Into Different Variable]

2. Variable         [input/output variable]

3. [Output Variable] type in a new name [change]3. [Output Variable] type in a new name [change]

4. [Old and New Values]

5. [Old Value] type 1 [new value] type 0, [Add]

6. [Old Value] type 2 [new value] type 1, [Add]

7. Continue
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Data has Normal Distribution

The Central Tendency 
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Kurtosis
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Skewness
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Multiple Modes

Bimodal Distribution Bivariate Multimodal Distribution
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Non-Normally Distributed Data
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How to Create a

Normal Distribution Chart

Open SPSS and choose a variable to test for normality

1. [Graphs]-[Histogram]
10

2. Variable -> 

3. [normal curve]

4. OK
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Methods to Combat Non-Normally 

Distributed Data

Recognised

• Logarithmic transformation

• Square root transformation

• Dropping outliers• Dropping outliers

• Collapsing categories

Grey Area

• Shuffling numbers up or down on the tail 
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Transforming Data to Normalise it

Logarithmic Transformation (ln)

Good for correcting left hand side skew

Square Root Transformation (sqrt)

Good for correcting right hand side skewGood for correcting right hand side skew

Collapsing Categories

Only use in emergencies. Data will be less 

sensitive in a correlation/regression. 
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Transforming Data to Normalise it

Choose a variable to normalise

1. [Transform]-[Compute]

2. [Target variable]: type new name e.g. attitude2
3. [Function group]-[all]3. [Function group]-[all]

4. [Functions and special variables]-[ln] OR [sqrt]

5. Up       into numeric expression

6. Choose variable and         numeric expression

7. OK

8. Compare histograms for old and new variables
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Deeper Investigations of Normality

Choose a variable to test for normality

1. [Analyse]-[Descriptive Statistics]-[Explore]

2. Variable -> Dependent list

3. Display [both], Statistics [outliers], 3. Display [both], Statistics [outliers], 

Plots [stem & leaf, histogram, normality plots 

with tests]

4. OK
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Tests of Normality

Kolmogorov-Smirnov(a)

Statistic df Sig. Skewness Kurtosis Mean

SE1 0.244 46 0.000 -4.769 1.100 50.217

SE2 0.143 46 0.020 -3.355 0.206 59.761SE2 0.143 46 0.020 -3.355 0.206 59.761

The recommended level of skewness for the social sciences is below 2 

and ideally below 1.

(Can argue the case for up to 3 with attitude scales – Fields 2005)
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Variance

The extent to which the collected data varies
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Variance Explained

DV

IV1 39.5%

Calculating Variance 

Explained

Correlation Coefficient 

squared x 100

e.g. (0.628 x 0.628) x 

100 = 39.5
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Shared Variance

DV

IV1 39.5%

IV2
19.1%
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Are the Variables Related?

Once all variables are normalised, we need to 

look at the relationships between them. 

1. Are the IVs and DV related?1. Are the IVs and DV related?

2. If so, which IVs are most related to the DV?

3. Are the IVs related to each other?

4. Is there multicollinearity? 
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Creating a Correlation Matrix

1. [Analyze]-[Correlate]-[Bivariate]

2. Correlation Coefficients [Pearson]

3. Test of Significance [Two Tailed]

4. Check [Flag Significant Correlations]4. Check [Flag Significant Correlations]

5. Variables          Variables (DV first)

6. OK
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Reading the Correlation Matrix

Mean score 

on science 

scale

% of schools 
where 

achievement 
data was 
used to 
evaluate 
teachers

% of schools 
where 

achievement 
data was 
posted 

publically
Mean score on Pearson 1 -.536(**) -.089

Relationship with DV

Mean score on 

science scale

Pearson 
Correlation 1 -.536(**) -.089

Sig. (2-tailed) .000 .520
% of schools where 
achievement data 
was used to evaluate 
teachers

Pearson 
Correlation -.536(**) 1 .392(**)

Sig. (2-tailed) .000 .003

% of schools where 
achievement data 
was posted publically

Pearson 
Correlation -.089 .392(**) 1

Sig. (2-tailed)
.520 .003

Relationship 

Between IVs
Multicollinearity = .9 or above
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Correct Specification of the Model

If relevant variables are omitted from the model, the 

common variance they share with included variables 

may be wrongly attributed to those variables.

Consider all possible variables that might influence 

your model (data collection)

Check for correlations with other variables
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Rethinking Your Model

Dependent Variable: ‘Achievement in Science’

Independent Variables:

Which of your IVs are correlated with the DV?

By how much?By how much?

How much do they correlate with each other?

Make a new list, countering for variance 

explained and shared variance.
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Checking Each DV-IV Relationship

• Is there linearity? 

(curvature and flatness are undesirable)
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Checking Each DV-IV Relationship

• Is there homoscedasticity?
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Creating a Scatter Plot & Regression Line

1. [Graphs]-[Scatter/Dot]

2. [Simple Scatter]-[Define]

3. [Y Axis] Dependent Variable

4. [X Axis] Independent Variable4. [X Axis] Independent Variable

5. OK

In Output Viewer
6. Double click on the scatter plot (= chart editor)

7. [Elements]-[Fit line at total]-[Linear]

8. OK
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Identifying Outliers

1. Double click on the scatter plot (= chart 

editor)

2. [          ] (Data Labels)

3. Hover and click on outlier3. Hover and click on outlier

4. Check the number of the outlier (case 

number)

5. Return to data view in SPSS. Check the case 

and code data as missing if necessary 
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