
15 T-tests

There are a number of different types of t-tests available in SPSS. The two

that will be discussed here are:

• independent-samples t-test, used when you want to compare the mean scores

of two different groups of people or conditions; and

• paired-samples t-test, used when you want to compare the mean scores for

the same group of pi:ople on two different occasions, or you have matched

pairs.

In both cases you are comparing the values on some continuous variable

for two groups, or on two occasions. If you have more than two groups, or

conditions you will need to use analysis of variance instead.

For both of the [-rests discussed in this chapter there are a number of

assumptions that you will need to check before conducting these analyses. The

general assumptions common to both types of t-test are presented in the

introduction to Part Five. The paired-samples t-rust has an additional unique

assumption that should also be checked. This is detailed in the Summary for

Paired Samples T-tests. Before proceeding with the remainder of this chapter,

you should read through the introduction to Part Five of this book.

Independent-samples west

An independent-samples t-test is used when you want to compare the mean

score, on some continuous variable, for two different groups of subjects.

Details of example

To illustrate the use of this technique the survey.sav data file (which is

provided on the websitc accompanying this book; see p. xi) will be used. This

example explores sex differences in self-esteem scores. The two variables used

are SEX (with males coded as I, and females coded as 2) and TSITEST, which

is the total score that participants recorded on a ten item self-esteem scale

(see the Appendix for more details on the study, the variables, and the

questionnaire that was used to collect the data). If you would like to follow

along with the steps detailed below you should start SPSS and open the

survey.say file now. This file can only be opened in SPSS.
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Summary for independent-samples t-test

Example of research Is there a significant difference in the mean
question: self-esteem scores for males and females?

What do you need: Two variables:
• one categorical, independent variable

(e.g., males/females); and
• one continuous, dependent variable

(e.g., self esteem scores).

What does it do: An independent-samples t-test will tell you whether
there is a statistically significant difference in the
mean scores for the two groups (that is, do males
and females differ significantly in terms of their
self-esteem levels).
In statistical terms, you are testing the probability
that the two sets of scores (for males and females)
came from the same population.

Assumptions: The assumptions for this test are covered in the
introduction to Part Five You should read through
that section before proceeding.

Non-parametric alternative . Mann-Whitney Test (see Chapter 21).

Procedure for independent-samples t-test

1. From the menu at the top of the screen click on: Analyze, then

click on Compare means, then on Independent Samples 7-test.
2. Move the dependent (continuous) variable (e.g., total self-esteem)

into the area labelled Test variable.
3. Move the independent variable (categorical) variable (e.g., sex)

into the section labelled Grouping variable.
4. Click on Define groups and iype in the numbers used in the data

set to code each group. In the current data file 1---males, 2=females,

therefore in the Group 1 hex, type 1; and in the Group 2 box,
type 2.

5. Click on Continue and then OK.

The output generated from this procedure is shown below.

Group Statistics

SEX Mean Std. Deviation Std. Error Mean

Total self- MALES

esteem FEMALES

184

252

34.02

33.17

4.91

5.71

36

.36

Dr. Naji Shukri Alzaza


Dr. Naji Shukri Alzaza




Chapter 1 5 Ltests 179

Independent Sanveles Test

le vane's kst
for EdvaRy of

Variances !des! for Equality cf Moans

Interval of rho

Sc,.. Mean Std. Erre-
al-

te

Dif ference

Lowerr 6'.F S:g. t (2-ta i lee) Dilferer,Ce Dill erence Uppe r 

Told) Co,a1 VP.fi:lil i,

sell- assumed
cs ' e ' m 	ECrual vai lanes s

not assumed

!:!i:i .f1517 1 GP?

I G.61

451

422.a:5

.1G-5

.098
1.117.8a

.fly

.52

.51

- la

-.111 1.115

Interpretation of output from independent-samples t-test

Step 1: Checking the information about the groups
In the Group Statistics box SFSS gives you the mean and standard deviation

for each of your groups (in this case: male/female). It also gives you the number
of people in each group (N). Always check these values first. Do they seem

right? Are the N values for males and females correct? Or are there a lot of
missing data? If so, find out why. Perhaps you have entered the wrong code

for males and females (0 and 1, rather than 1 and 2). Check with your

codebook.

Step 2: Checking assumptions
The first section of the Independent Samples "rest output box gives you the
results of Levene's test for equality of variances. This tests whether the variance

(variation) of scores for the two groups (males and females) is the same. The
outcome of this test determines which of the t-values that SFSS provides is
the correct one for you to use.

• If your Sig. value is larger than .05 (e.g., .07, .10), you should use the first
line in the table, which refers to Equal variances assumed.

• if the significance level of Levene's test is p=.05 or less (e.g., .01, .001)
this means that the variances for the two groups (males/females) are riot
the same. Therefore your data violates the assumption of equal variance.

Don't panic—SFSS is very kind and provides you with an alternative
t-value which compensates for the fact that your variances are not the

same. You should use the information in the .second line of the t-test table
that refers to Equal variances not assumed.

In the example given in the output above the significance love) for

Levene's test is .06. This is larger than the cut-off of .05. This means that the
assumption of equal variances has nor been violated, therefore when you report
your t-value you will use the one provided in the first line of the table.
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Step 3: Assessing differences between the groups
To find out if there is a significant difference between your two groups refer

to the column labelled Sig (2 tail) which appears under the section labelled

[-test for equality of means. Two values are given. One for equal variance, the

other for unequal variance. Choose whichever your Levene's test result says

you should use (see Step 2 above).

• If the value in the Sig. (2-tailed) column is equal or less than .05 (e.g., .03,

.01, .001), then there is a significant difference in the mean scores on your

dependent variable for each of the two groups.

• If the value is above .05 (e.g., .06, .10), there is no significant difference

between the two groups.

In the example presented in the output above the Sig. (2-tailed) value is

.105. As this value is above the required cut off of .05, you conclude that there

is not a statistically significant difference in the mean self-esteem scores for

males and females.

Strange looking numbers

In your output you might come across strange looking numbers which take the
form 1 24E-02 These numbers have been written in scientific notation They can
easily be converted into a 'normal' number for presentation in your results. The
number after the E tells you how many places you need to shift the decimal point.
If the number after the E is negative, shift the decimal point to the left; if it is
positive, shift it to the right. Therefore 1.24E-02 becomes 0124. The number
1.24E02 would be written as 124.

Calculating the effect size for independent-samples t-test

In the introduction to Part Five of this hook the issue of effect size was discussed.

Effect size statistics provide an indication of the magnitude of the differences

between your groups (not just whether the difference could have occurred by

chance). There are a number of different effect size statistics, the most corn-

monly used is eta squared. Eta squared can range from 0 to 1 and represents the

proportion of variance in the dependent variable that is explained by the

independent (group) variable. SPSS does not provide cta squared values for

t-resrs. it can, however, be calculated using the information provided in the

output. The procedure for calculating eta squared is provided below:

The formula for eta squared is as follows:

Eta squared _.
t2

t2 + (N1 + N2 2)
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