
wilcoxon signed rank test in spss
wilcoxon signed rank test in spss is a non-parametric statistical method used
to compare two related samples or repeated measurements on a single sample to
assess whether their population mean ranks differ. This test is particularly
useful when the assumptions of the paired t-test, such as normality, are
violated. SPSS, a widely used statistical software, provides a
straightforward interface to perform the Wilcoxon signed rank test, making it
accessible for researchers and analysts in various fields. This article will
explore the concept of the Wilcoxon signed rank test, its applications, and a
step-by-step guide on how to conduct the test in SPSS. Additionally, it will
cover how to interpret the output results and discuss common considerations
and assumptions when using this test. By the end, readers will have a
comprehensive understanding of applying the Wilcoxon signed rank test in SPSS
for their data analysis needs.
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Understanding the Wilcoxon Signed Rank Test

The Wilcoxon signed rank test is a non-parametric alternative to the paired
sample t-test. It is used to determine whether there is a statistically
significant difference between two related samples, matched samples, or
repeated measurements. Unlike parametric tests, it does not require the
assumption of normal distribution of the differences between paired
observations. Instead, it ranks the absolute differences between pairs,
considering the signs of the differences to test the null hypothesis that the
median difference between pairs is zero.

Concept and Mechanism

The test works by first calculating the differences between paired



observations, excluding any zero differences. These differences are then
ranked based on their absolute values. The ranks corresponding to positive
and negative differences are summed separately. The Wilcoxon signed rank test
statistic is derived from the smaller of these two sums. This statistic is
compared against a critical value or used to calculate a p-value to determine
statistical significance.

Key Features

Non-parametric: Does not assume normality of differences.

Paired samples: Suitable for matched or repeated measures data.

Tests median differences rather than mean differences.

Robust against outliers and skewed data distributions.

When to Use the Wilcoxon Signed Rank Test

The Wilcoxon signed rank test in SPSS is appropriate in several research
scenarios where paired data are involved. It is particularly useful when the
data fail to meet the assumptions required for parametric paired t-tests or
when dealing with ordinal data.

Typical Applications

Comparing pre-treatment and post-treatment scores in clinical trials.

Evaluating changes in survey responses before and after an intervention.

Analyzing matched pairs in psychology experiments.

Assessing differences in repeated measurements where data are not
normally distributed.

Data Requirements



The test requires paired observations measured on at least an ordinal scale.
The pairs must be dependent, meaning the observations in one group are
related or matched to observations in the other group. Independence between
pairs is also essential for valid results.

Preparing Data for the Wilcoxon Signed Rank
Test in SPSS

Before conducting the Wilcoxon signed rank test in SPSS, data must be
properly organized and cleaned to ensure accurate analysis. Preparing the
dataset involves verifying variable types, structuring data appropriately,
and managing missing values.

Data Structuring

SPSS expects paired data to be arranged in two separate columns, each
representing one condition or time point. For example, one column may contain
pre-test scores and another column post-test scores for the same subjects.
Each row corresponds to a single subject or matched pair.

Data Cleaning and Validation

Check for missing values and decide on an appropriate handling method,
such as pairwise deletion.

Ensure variables are measured on an ordinal, interval, or ratio scale.

Verify there are no data entry errors or outliers that could affect the
analysis.

Step-by-Step Guide to Running the Wilcoxon
Signed Rank Test in SPSS

Performing the Wilcoxon signed rank test in SPSS involves a series of
straightforward steps within the software interface. The following guide
explains the process clearly for users at all levels.



Step 1: Launch SPSS and Load Data

Open SPSS and load the dataset that contains the paired data. Verify that the
data columns for the paired samples are correctly labeled and organized.

Step 2: Access the Wilcoxon Signed Rank Test
Procedure

Navigate to the following menu: Analyze > Nonparametric Tests > Related
Samples. This opens the dialog box for selecting tests for paired or repeated
measures data.

Step 3: Select Variables

In the dialog box, move the two variables representing the paired samples
into the “Test Pairs” box. Ensure the correct pairing order is maintained
(e.g., pre-test and post-test scores).

Step 4: Choose the Wilcoxon Test

Under the “Test Type” options, select “Wilcoxon” to specify the Wilcoxon
signed rank test as the desired statistical procedure.

Step 5: Run the Test

Click “OK” to execute the test. SPSS will process the data and generate
output tables with the Wilcoxon signed rank test results.

Interpreting the Output of the Wilcoxon Signed
Rank Test in SPSS

After running the Wilcoxon signed rank test in SPSS, the output provides
several key tables and statistics that require careful interpretation to
understand the test results correctly.



Key Output Components

Ranks Table: Shows the number of positive ranks, negative ranks, and
ties.

Test Statistics Table: Includes the Wilcoxon test statistic (W), the Z
value, and the asymptotic significance (2-tailed p-value).

Interpreting Test Results

The critical value used for hypothesis testing is the p-value. If the p-value
is less than the chosen significance level (commonly 0.05), the null
hypothesis of no median difference is rejected, indicating a statistically
significant difference between the paired samples. The sign of the Z
statistic indicates the direction of the difference (whether the median of
the differences tends to be positive or negative).

Additional Considerations

It is important to examine the number of ties and zero differences, as these
can affect the test's power. Reporting effect sizes alongside significance
results is also recommended for a more comprehensive interpretation.

Assumptions and Considerations

While the Wilcoxon signed rank test is a non-parametric method and more
robust than parametric tests, it still relies on certain assumptions and
considerations to ensure valid results.

Assumptions

The paired differences are independent of each other.

The scale of measurement is at least ordinal.

The distribution of differences is symmetric around the median.



Limitations

The Wilcoxon signed rank test may have less power than the paired t-test when
data are normally distributed. Additionally, the test does not estimate the
magnitude of differences but only tests for median differences. Researchers
should consider these factors when selecting the appropriate test for their
data.

Frequently Asked Questions

What is the Wilcoxon Signed Rank Test used for in
SPSS?
The Wilcoxon Signed Rank Test in SPSS is used to compare two related samples,
matched samples, or repeated measurements on a single sample to assess
whether their population mean ranks differ. It is a non-parametric
alternative to the paired t-test when the data does not meet normality
assumptions.

How do I perform a Wilcoxon Signed Rank Test in
SPSS?
To perform a Wilcoxon Signed Rank Test in SPSS, go to Analyze > Nonparametric
Tests > Legacy Dialogs > 2 Related Samples. Then select the two related
variables you want to compare, choose 'Wilcoxon' as the test type, and click
OK to run the test.

What are the assumptions of the Wilcoxon Signed Rank
Test in SPSS?
The assumptions for the Wilcoxon Signed Rank Test include: the data are
paired and come from the same population, the pairs are chosen randomly and
independently, and the measurement scale is at least ordinal. The test does
not require the data to be normally distributed.

How do I interpret the output of the Wilcoxon Signed
Rank Test in SPSS?
In SPSS output, look at the 'Asymp. Sig. (2-tailed)' value under the Wilcoxon
Signed Rank Test. If this p-value is less than your significance level
(commonly 0.05), you reject the null hypothesis and conclude that there is a
significant difference between the two related samples.



Can I use the Wilcoxon Signed Rank Test in SPSS for
small sample sizes?
Yes, the Wilcoxon Signed Rank Test is suitable for small sample sizes and is
often preferred when the sample size is too small to reliably test for
normality assumptions required by parametric tests like the paired t-test.

Additional Resources
1. Applied Nonparametric Statistical Methods Using SPSS
This book provides a comprehensive introduction to nonparametric statistical
methods, including the Wilcoxon signed rank test, using SPSS software. It
guides readers through the theory and application of these tests with step-
by-step instructions and real data examples. Ideal for students and
researchers who want practical insights into performing nonparametric
analyses.

2. SPSS for Intermediate Statistics: Use and Interpretation
Focused on intermediate-level statistical techniques, this book covers a
range of tests including the Wilcoxon signed rank test. It emphasizes the
interpretation of SPSS output and how to report findings accurately. The book
is well-suited for psychology and social science students aiming to deepen
their data analysis skills.

3. Nonparametric Statistical Methods Using SPSS
This text offers a detailed exploration of nonparametric tests with a special
emphasis on the Wilcoxon signed rank test. Readers will find clear
explanations on when and how to use these methods, complemented by SPSS
tutorials. The book is valuable for applied researchers needing robust
alternatives to parametric testing.

4. Handbook of SPSS Statistics for Data Analysis
A practical handbook that includes a thorough section on the Wilcoxon signed
rank test among other statistical procedures. It demonstrates how to
implement tests in SPSS and interpret results in various research contexts.
This resource is useful for professionals conducting data analysis in health,
social sciences, and business.

5. Introduction to Biostatistics with SPSS
This introductory book covers fundamental biostatistical methods including
the Wilcoxon signed rank test, tailored for users of SPSS. It combines
theoretical concepts with practical examples to help readers understand the
application in biomedical research. The book facilitates learning through
exercises and SPSS screenshots.

6. Practical Statistics for Data Scientists: Using SPSS and Nonparametric
Tests
Designed for data scientists and analysts, this book blends statistical
theory with SPSS implementation, highlighting nonparametric tests like the



Wilcoxon signed rank test. It focuses on practical data analysis challenges
and offers coding tips alongside SPSS guidance. Readers gain a hands-on
approach to handling real-world datasets.

7. Using SPSS for Research Methods and Social Science Statistics
This resource introduces social science researchers to a variety of
statistical tools, including the Wilcoxon signed rank test using SPSS. It
stresses understanding assumptions, choosing appropriate tests, and
interpreting SPSS output effectively. The book is an excellent companion for
thesis work and academic research.

8. Data Analysis with SPSS: A First Course in Applied Statistics
A beginner-friendly book that covers essential statistical tests such as the
Wilcoxon signed rank test with detailed SPSS instructions. It provides clear
explanations and examples tailored for students new to statistics and SPSS
software. This book helps build foundational skills for data analysis in
various disciplines.

9. Nonparametric Statistics in SPSS: Theory and Practice
This specialized book dives deeply into nonparametric methods, with an
extensive treatment of the Wilcoxon signed rank test. It combines theoretical
background with practical SPSS tutorials to ensure a solid understanding of
the test’s application. Researchers and students looking for a focused
resource on nonparametrics will find it particularly helpful.
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