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SPSS

What is SPSS

What is SPSS?
SPSS means “Statistical Package for the Social Sciences”.
SPSS is software for managing data and calculating a wide
variety of statistics, and analyzing all sorts of data. SPSS can
open all file formats that are commonly used for structured
data such as

1 spreadsheets from MS Excel or OpenOffice;
2 plain text files (.txt or .csv);
3 relational (SQL) databases;
4 Stata and SAS.
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The SPSS Windows and Files

The SPSS Windows and Files
SPSS Statistics has three main windows, plus a menu bar at
the top. The windows are

1 Data Editor (.sav files):
2 Output Viewer (.spv files)
3 Syntax Editor (.sps files)
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SPSS 1. Data Editor Window
a. Data View: After opening data, SPSS displays them in a
spreadsheet. It is called data view. Changes you make to your
data are not permanent until you save them (click File - Save
or Save As). Data files are saved with a file type of .sav.
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1. Data Editor Window
b. Variable View: It shows the meaning of variables, data
types, and data values.
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SPSS 2. Output Viewer Window
Statistical results will show up in the Output Viewer. The Output
Viewer shows you tables of statistical output and any graphs you
create. By default it also show you the programming language for
the commands that you issued (called syntax in SPSS jargon), and
most error messages will also appear here. The Output Viewer also
allows you to edit and print your results. The tables of the Output
Viewer are saved (click File - Save or Save As) with a file type of
.spv, which can only be opened with SPSS software.
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3. Syntax Editor Window
The Syntax Editor allows you to write, edit, and run commands
in the SPSS programming language. If you are also using the
menus and dialog boxes, the Paste button automatically writes
the syntax for the command you have specified into the active
Syntax Editor. These files are saved as plain text and almost
any text editor can open them, but with a file extension of .sps.
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SPSS Descriptive Statistics for quantitative variables
The data in freelancers.sav file contain a variable holding
respondents’ incomes over 2010, we can compute the average
income by navigating to Descriptive Statistics as shown below

Doing so opens a dialog box in which we select one or many
variables and one or several statistics we’d like to inspect.
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After clicking Ok, a new window opens up: SPSS’ output
viewer window. It shows a table with all statistics on all
variables we chose.
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Descriptive Statistics for qualitative variables
Analyze → Descriptive Statistics → Frequencies
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Chi square test

The Chi-Square test of association between two independent
variables output:
Suppose we want to see if there is an association between brand of antidandruff shampoo (”Noflakes” and
”Head and Shudders”) and hair loss (totally bald versus no hair loss). In this case, we would have two
columns. One would give the brand of shampoo that a participant used (coded 1 for ”Noflakes” or ”2” for
”Head and Shudders”) and the other would give the same participant’s state of hairiness (coded with ”1”
for ”bald” or ”2” for ”full head of hair”). The data is in excel file that is named “chi square data spss.xlsx”.
H0: the hairloss and shampoo brand variables are independent vs H1: not independent. To perform the
Chi-Square analysis, go to ”Analyze” and pick ”DescriptiveStatistics” and then ”Crosstabs”. The output
shows us that 17 people used ”Noflakes” and 13 used ”Head and Shudders”. It also shows us the observed
frequencies (how many users of each shampoo actually were bald and how many were actually hairy) and
the expected frequencies (how many bald and hairy users of each shampoo we would expect to get if
baldness and shampoo choice had nothing to do with each other). Hopefully you can see that the observed
and expected frequencies are rather different from each other.
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The SPSS output is given as bellow:

the results of the Chi-Square test in the last table: Chi-Square is
6.65, with 1 degree of freedom, and this is significant at p = .01 (i.e.
there is a significant association (dependent) between shampoo
choice and hair loss.
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Pearson’s Correlation Coefficient output: The following data
concerns the blood haemoglobin (Hb) levels and packed cell
volumes (PCV) of 14 female blood bank donors. It is of
interest to know if there is a relationship between the two
variables Hb and PCV when considered in the female
population.

You can find the data in “corr data spss.xlsx” file.
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SPSS produces the following correlation output:

The Pearson correlation coefficient value of 0.877, i.e. there
appears to be a positive correlation between the two variables.
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SPSS Linear Regression:
Suppose we have the following dataset that shows the number
of hours studied and the exam score received by 20 students:
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first table of the output we’re interested in is the one titled
Model Summary:
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The next table we’re interested in is titled Coefficients:

The regression equation is Estimated exam score = 73.662 +
3.342*(hours). Results showed that there was a statistically
significant relationship between hours studied and exam score
(t = 4.297, p=0.000) and hours studied accounted for 50.6%
of explained variability (variation) in exam score.
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T test for a Population Mean:
Example: A scientist from Greenpeace believes that herrings in
the North Sea don’t grow as large as they used to. It’s well
known that - on average - herrings should weigh 400 grams.
The scientist catches and weighs 40 herrings, resulting in
herrings.sav. Can we conclude from these data that the
average herring weighs less than 400 grams?
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“we found that, on average, herrings weighed less than 400
grams; t(39) = -2.4, p = .020.”
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SPSS Independent-Samples T-Test:
A two sample t-test is used to test whether or not the means of two
populations are equal.
Example: Researchers want to know if a new fuel treatment leads to
a change in the average miles per gallon of a certain car. To test
this, they conduct an experiment in which 12 cars receive the new
fuel treatment and 12 cars do not. The following screenshot shows
the mpg for each car along with the group they belong to (0 = no
fuel treatment, 1 = fuel treatment):
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Use the following steps to perform a two sample t-test to
determine if there is a difference in average mpg between these
two groups, based on the following null and alternative
hypotheses:
H0 : µ1 = µ2 (average mpg between the two populations is
equal)
H1 : µ1 ̸= µ2 (average mpg between the two populations is not
equal)
Use a significance level of α = 0.05.
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Step 1: Choose the Independent Samples T Test option.
Click the Analyze tab, then Compare Means, then
Independent − SamplesTTest:
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Step 2: Fill in the necessary values to perform the two sample
t-test.
Once you click Independent − SamplesTTest, the following
window will appear:
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Drag the mpg into the box labelled Test Variable(s) and group
into the box labelled Grouping Variable. Then click Define
Groups and define Group 1 as the rows with value 0 and define
Group 2 as the rows with value 1. Then click OK.
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Step 3: Interpret the results.
Once you click OK, the results of the two sample t-test will be
displayed:
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The first table displays the following summary statistics for
both groups:
N: The sample size
Mean: The mean mpg of cars in each group
Std. Deviation: The standard deviation of the mpg of cars in
each group
Std. Error Mean: The standard error of the mean mpg,
calculated as S/

√
(n)

The second table displays the results of the two sample t-test.
The first row shows the results of the test if you assume that
the variance between the two groups is equal. The second row
shows the results of the test if you don’t make this assumption.
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SPSS In this case, the two versions of the test produce nearly
identical results. Thus, we will simply refer to the results of
the first row:
t: The test statistic, found to be −1.428
df: The degrees of freedom, calculated as
n1 + n2 − 2 = 12 + 12 − 2 = 22
Sig. (2-tailed): The two-sided p-value that corresponds to a t
value of −1.428 with df = 22
Mean Difference: The difference between the two sample
means
Std. Error Difference: The standard error of the mean
difference
95% C.I. of the Difference: The 95% confidence interval for
the true difference between the two population means
Since the p-value of the test (.167) is not less than 0.05, we
fail to reject the null hypothesis. We do not have sufficient
evidence to say that the true mean mpg is different between
cars that receive treatment and cars that don’t.
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Paired-Samples T-Test
Example: A teacher developed 3 exams for the same course.
He needs to know if they’re equally difficult so he asks his
students to complete all 3 exams in random order. Only 19
students volunteer. Their data -partly shown below- are in
compare-exams.sav. They hold the number of correct answers
for each student on all 3 exams.
The Hypotheses:
H0 : µExam1 − µExam2 = µd = 0, vs
H1 : µExam1 − µExam2 = µd ̸= 0.
and H0 : µExam1 − µExam3 = µd = 0, vs
H1 : µExam1 − µExam3 = µd ̸= 0.
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You find the paired samples t-test under Analyze SPSS Menu Arrow Compare Mean SPSS Menu Arrow
Paired Samples T Test as shown below.

SPSS 2022 31 / 35



SPSS

SPSS creates 3 output tables when running the test. The last
one -Paired Samples Test- shows the actual test results.
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One-Way-ANOVA:
Example: A farmer wants to know which fertilizer is best for
his parsley plants. So he tries different fertilizers on different
plants and weighs these plants after 6 weeks. The data -partly
shown below- are in parsley.sav.

The Hypotheses:
H0 : all population means are equal(µ1 = µ2 = · · · = µk), vs
H1 : at least one mean is not equal(µi ̸= µj , i ̸= j).
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Now, we run a basic ANOVA from the menu. The screenshot
below guides you through.
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SPSS One-Way ANOVA Output:

So we reject the null hypothesis that all population means are
equal.
Conclusion: different fertilizers perform differently. The
differences between our mean weights are statistically
significant.
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