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1. Getting Started with SPSS

What Is SPSS?
IBM SPSS Statistics (Statistical Package for the Social Sciences) is one of the most widely used software
applications for statistical analysis in universities and research institutions worldwide. Originally developed in the
late 1960s, SPSS has become the standard tool for researchers in psychology, sociology, education, public
health, business, and many other fields.

SPSS is popular in academia because it provides a point-and-click interface that does not require programming
knowledge. You can run complex statistical tests simply by navigating through menus. At the same time, SPSS
also supports a syntax language for advanced users who want to automate repetitive tasks.

The SPSS Interface
When you open SPSS, you will see a spreadsheet-like window called the Data Editor. This window has two
important tabs at the bottom:

View Purpose

Data View Displays your actual data in rows and columns. Each row represents one case (participant, observation), and each column represents one variable.

Variable View Displays the properties of each variable: name, type, width, decimals, label, values, missing values, columns, alignment, and measurement level.

In addition to the Data Editor, SPSS uses an Output Viewer window to display results after you run any analysis.
A Syntax Editor window is available for writing and saving SPSS command scripts.

Setting Up Your Workspace
Before you start working with data, configure a few basic settings:

1. Go to Edit > Options to open the Options dialog.

2. Under the General tab, set your preferred measurement system and output notification preferences.

3. Under the Data tab, set the default variable type and width for new variables.

4. Under the Output tab, choose whether new output should appear in a new window or the existing one.

5. Click OK to save your settings.

Tip: Create a dedicated folder on your computer for each research project. Keep your data file (.sav), output file
(.spv), and syntax files (.sps) together in that folder.
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2. Importing Your Data

Importing from Excel (.xlsx)
Most students collect data in Excel before moving to SPSS for analysis. Follow these steps to import your Excel
file:

1. Go to File > Open > Data.

2. In the file type dropdown at the bottom, select Excel (*.xls, *.xlsx).

3. Navigate to your Excel file and click Open.

4. In the dialog that appears, check Read variable names from the first row of data if your first row contains
column headers.

5. Select the worksheet you want to import (if your file has multiple sheets).

6. Click OK. Your data will appear in the Data View.

Tip: Before importing, clean your Excel file: remove empty rows, merged cells, and formatting. Make sure each
column has a clear header with no spaces or special characters.

Setting Variable Types
Switch to Variable View to configure each variable. The Type column lets you specify:

Type Use For Example

Numeric Numbers (integers or decimals) Age, Score, Income

String Text or alphanumeric codes Name, City, ID code

Date Calendar dates and times Birth date, Test date

Defining Variable Labels and Value Labels
Variable labels provide a longer, descriptive name for each variable. For example, a variable named q1 might
have the label Satisfaction with course content. These labels appear in your output tables, making results
easier to read.

Value labels assign meaningful text to numeric codes. For instance, if Gender is coded as 1 and 2, you can
define value labels: 1 = Male, 2 = Female. To set value labels:

1. In Variable View, click the Values cell for the variable.

2. Click the small button (...) that appears.

3. Enter a numeric value, then type the corresponding label, and click Add.

4. Repeat for all values, then click OK.

Setting Measurement Levels
SPSS needs to know the measurement level of each variable to apply appropriate tests. Set this in the Measure
column of Variable View:
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Level Description Examples

Nominal Categories with no natural order Gender, Country, Blood type

Ordinal Categories with a meaningful order Education level, Likert scale, Rank

Scale Continuous numeric measurements Height, Weight, Temperature, Score

Handling Missing Values
Missing data is common in research. SPSS uses a system-missing value (displayed as a dot) for numeric
variables that have no value. You can also define user-missing values for specific codes (for example, 99 = Did
not answer).

1. In Variable View, click the Missing cell for the variable.

2. Choose Discrete missing values and enter up to three values (e.g., 99).

3. Click OK. SPSS will exclude these values from analyses by default.

Tip: Always check for missing values before running analyses. Use Analyze > Descriptive Statistics >
Frequencies to see how many missing cases exist for each variable.
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3. Exploring Your Data

Running Descriptive Statistics
Before running any hypothesis tests, you should always explore your data with descriptive statistics. This helps
you understand the distribution of your variables and spot potential problems.

1. Go to Analyze > Descriptive Statistics > Descriptives.

2. Move the variables you want to examine into the Variable(s) box.

3. Click Options to select which statistics to display: Mean, Std. Deviation, Minimum, Maximum, Skewness,
Kurtosis.

4. Click Continue, then OK.

The output will show a table with the selected statistics for each variable. Check the mean and standard
deviation to understand central tendency and spread. Examine skewness and kurtosis values to assess whether
the data is approximately normally distributed (values close to 0 indicate normality).

Creating Frequency Tables
Frequency tables are especially useful for categorical variables (nominal and ordinal). They show how many
cases fall into each category.

1. Go to Analyze > Descriptive Statistics > Frequencies.

2. Move the desired variables into the Variable(s) box.

3. Click Statistics to request additional measures (median, mode, percentiles).

4. Click Charts if you want SPSS to produce a bar chart or histogram alongside the table.

5. Click OK to run the analysis.

Checking for Outliers
Outliers are extreme values that can distort your results. To identify them:

1. Go to Analyze > Descriptive Statistics > Explore.

2. Move your scale variable(s) to the Dependent List.

3. If you want to check by group, move a grouping variable to Factor List.

4. Click Plots, check Stem-and-leaf and Histogram, and select Normality plots with tests.

5. Click Continue, then OK.

Examine the boxplots in the output. Cases marked with a circle are mild outliers (more than 1.5 IQR from the
quartile). Cases marked with an asterisk are extreme outliers (more than 3 IQR). Decide whether to keep,
transform, or remove outliers based on your research context.

Generating Basic Charts
SPSS offers several ways to create charts. The simplest approach uses the Legacy Dialogs:

1. Go to Graphs > Legacy Dialogs > Bar (or Histogram, Pie, etc.).

2. Choose the chart type (Simple, Clustered, or Stacked) and click Define.

3. Assign variables to the appropriate axes.
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4. Click OK to generate the chart.

To edit a chart after creation, double-click it in the Output Viewer to open the Chart Editor. Here you can change
colors, add labels, modify axes, and customize the appearance before exporting.
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4. Running Common Tests

This section provides step-by-step instructions for the six most commonly used statistical tests in student
research projects. For each test, you will find the SPSS menu path, what to place in each dialog box, and which
options to select.

4.1 Independent Samples t-Test
When to use: To compare the means of a continuous variable between two independent groups (e.g., test
scores for males vs. females).

Menu: Analyze > Compare Means > Independent-Samples T Test

1. Move your dependent (continuous) variable into the Test Variable(s) box.

2. Move your grouping variable into the Grouping Variable box.

3. Click Define Groups. Enter the two numeric codes that identify your groups (e.g., Group 1 = 1, Group 2 =
2). Click Continue.

4. Click Options to set the confidence interval (default is 95%). Click Continue.

5. Click OK to run the test.

Reading the output: SPSS produces two tables. The Group Statistics table shows the mean, standard
deviation, and sample size for each group. The Independent Samples Test table shows the t-statistic, degrees of
freedom (df), and significance value (Sig. 2-tailed). First check Levene's Test: if Sig. is greater than 0.05, read
the "Equal variances assumed" row. If Sig. is 0.05 or less, read the "Equal variances not assumed" row.

4.2 Paired Samples t-Test
When to use: To compare means of the same variable measured at two different times or under two conditions
on the same participants (e.g., pre-test vs. post-test).

Menu: Analyze > Compare Means > Paired-Samples T Test

1. In the variable list on the left, select the first variable of your pair and move it to Paired Variables (it goes
under Variable1).

2. Select the second variable and move it to the same pair (it goes under Variable2).

3. You can add multiple pairs if needed. Each pair is tested separately.

4. Click Options to adjust the confidence interval if needed. Click Continue.

5. Click OK to run the test.

Reading the output: The Paired Samples Statistics table shows the mean of each variable. The Paired Samples
Correlations table shows the correlation between the two measurements. The Paired Samples Test table shows
the mean difference, t-statistic, df, and Sig. (2-tailed). A Sig. value below 0.05 means the difference is statistically
significant.

4.3 One-Way ANOVA
When to use: To compare means of a continuous variable across three or more independent groups (e.g., test
scores across freshmen, sophomores, and seniors).

Menu: Analyze > Compare Means > One-Way ANOVA



StudentStats.net  --  Free Student Resources Page 9

1. Move your dependent (continuous) variable into the Dependent List.

2. Move the grouping variable into the Factor box.

3. Click Post Hoc. Select Tukey (most common) or Bonferroni for multiple comparisons. Click Continue.

4. Click Options. Check Descriptive, Homogeneity of variance test, and Means plot. Click Continue.

5. Click OK to run.

Reading the output: The ANOVA table shows the F-statistic and Sig. value. If Sig. is below 0.05, there is a
statistically significant difference somewhere among the groups. Check the Post Hoc Tests table (Multiple
Comparisons) to see exactly which pairs of groups differ significantly. Pairs with Sig. below 0.05 are significantly
different from each other.
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4.4 Chi-Square Test of Independence
When to use: To test whether there is a significant association between two categorical variables (e.g., is there
a relationship between gender and preference for a product?).

Menu: Analyze > Descriptive Statistics > Crosstabs

1. Move one categorical variable into the Row(s) box.

2. Move the other categorical variable into the Column(s) box.

3. Click Statistics. Check Chi-square. Optionally check Phi and Cramer's V for effect size. Click Continue.

4. Click Cells. Check Observed and Expected counts, and Row or Column percentages. Click Continue.

5. Click OK to run.

Reading the output: Look at the Chi-Square Tests table. The key row is "Pearson Chi-Square." Check the
Asymptotic Significance (2-sided) value. If it is below 0.05, the association between the two variables is
statistically significant. Also check that no more than 20% of expected cell counts are below 5; if they are, the test
may not be valid.

4.5 Bivariate Correlation
When to use: To measure the strength and direction of the linear relationship between two continuous variables
(e.g., is there a relationship between study hours and exam score?).

Menu: Analyze > Correlate > Bivariate

1. Move two or more continuous variables into the Variables box.

2. Under Correlation Coefficients, make sure Pearson is checked (for scale data). Check Spearman if your
data is ordinal or not normally distributed.

3. Under Test of Significance, choose Two-tailed (default) unless you have a specific directional hypothesis.

4. Check Flag significant correlations so SPSS marks significant results with asterisks.

5. Click OK to run.

Reading the output: The Correlations table is a matrix. Each cell shows the correlation coefficient (r),
significance (Sig.), and sample size (N). Values of r range from -1 to +1. A rough guide: 0.1-0.3 = weak, 0.3-0.5 =
moderate, 0.5-1.0 = strong. One asterisk (*) indicates significance at the 0.05 level; two asterisks (**) indicate
significance at the 0.01 level.

4.6 Linear Regression
When to use: To predict the value of a dependent variable based on one or more independent variables (e.g.,
predicting GPA from study hours and attendance rate).

Menu: Analyze > Regression > Linear

1. Move your dependent variable into the Dependent box.

2. Move your predictor variable(s) into the Independent(s) box.

3. The Method dropdown defaults to Enter (all predictors at once). Use Stepwise only if you have a theoretical
reason.

4. Click Statistics. Check Estimates, Model fit, Descriptives, and Collinearity diagnostics. Click
Continue.

5. Click Plots. Set ZRESID as the Y axis and ZPRED as the X axis to check for homoscedasticity. Check
Histogram and Normal probability plot. Click Continue.
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6. Click OK to run.

Reading the output: The Model Summary table shows R Square, which indicates the proportion of variance
explained by the model (e.g., 0.45 means 45%). The ANOVA table shows whether the overall model is significant
(check Sig. value). The Coefficients table shows each predictor's unstandardized coefficient (B), standardized
coefficient (Beta), t-value, and significance. Predictors with Sig. below 0.05 are statistically significant
contributors to the model.
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5. Reading SPSS Output

The Output Viewer
Every time you run an analysis in SPSS, the results appear in the Output Viewer. This window has two panels: a
navigation panel on the left (showing an outline of all output items) and the main display on the right (showing
tables, charts, and logs).

You can click any item in the left panel to jump directly to it. To delete unwanted output, right-click it and choose
Delete. To collapse a section, click the minus sign next to it. You can also rearrange items by dragging them in
the outline panel.

Key Values to Look For
Regardless of which test you run, there are several key values you will encounter repeatedly in SPSS output:

Value What It Means Where to Find It

Sig. (p-value) The probability that the observed result occurred by chance. Below 0.05 is typically considered significant.Last column in most test tables

Test statistic
(t, F, or Chi-Square)

The calculated value of the statistical test. Larger values (in absolute terms) suggest stronger effects.Middle columns of test tables

Mean The arithmetic average of a variable. Compare means between groups to understand the direction of differences.Descriptive Statistics or Group Statistics tables

Std. Deviation Measures the spread of scores around the mean. Larger values indicate more variability.Descriptive Statistics tables

95% Confidence
Interval

The range within which the true population value likely falls. If it does not include zero, the effect is significant.Test tables, typically the last two columns

R Square The proportion of variance in the dependent variable explained by the predictors. Ranges from 0 to 1.Model Summary table (regression)

Understanding the Sig. Column
The "Sig." column in SPSS output tables is the p-value. It tells you how likely it is that your result happened by
random chance alone, assuming no real effect exists in the population. The standard threshold for significance in
most social science research is 0.05 (5%).

Sig. Value Interpretation Typical Action

p < 0.001 Highly significant Strong evidence to reject the null hypothesis

p < 0.01 Very significant Solid evidence against the null hypothesis

p < 0.05 Significant Sufficient evidence to reject the null hypothesis

p >= 0.05 Not significant Cannot reject the null hypothesis; no evidence of an effect

Tip: A non-significant result does not prove there is no effect. It only means the data did not provide enough
evidence to detect one. Consider your sample size: small samples have less statistical power to detect real
effects.
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When Results Are Significant vs. Not Significant
If your result is significant (p < 0.05): Report the test statistic, degrees of freedom, p-value, and effect size.
Describe the direction of the effect (which group scored higher, whether the correlation is positive or negative).
Discuss practical significance alongside statistical significance.

If your result is not significant (p >= 0.05): Do not say the test "failed" or that there is "no effect." Instead, state
that the analysis did not reveal a statistically significant difference or relationship. Report the test statistic and
p-value. Consider whether a larger sample might yield different results.
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6. Exporting Results

Copying Tables to Word
The most common way to move SPSS tables into a paper or thesis is to copy and paste them:

1. In the Output Viewer, right-click the table you want to export.

2. Choose Copy Special (or Copy for a simpler paste).

3. Select the format: choose Rich Text Format (RTF) for editable tables in Word, or Image for a fixed graphic.

4. Switch to Word and press Ctrl+V to paste. Format the table according to your style guide (e.g., APA format
requires specific table formatting).

Tip: For APA-formatted output, consider using the SPSS Custom Tables module or manually reformatting
pasted tables: remove vertical lines, use horizontal lines only at the top, below the header, and at the bottom of
the table.

Exporting to PDF
To export your entire SPSS output as a PDF document:

1. In the Output Viewer, go to File > Export.

2. Under Document Type, select Portable Document Format (*.pdf).

3. Choose whether to export All visible objects or Selection only.

4. Set the file path and name, then click OK.

Saving Output Files (.spv)
SPSS saves output in its native .spv format. This preserves all tables and charts in an editable form so you can
return to them later.

1. In the Output Viewer, go to File > Save As.

2. Choose a location and enter a descriptive file name.

3. Make sure the type is set to Viewer Files (*.spv).

4. Click Save.

Always save your output file after completing your analyses. If SPSS closes unexpectedly and you have not
saved, all output will be lost.
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7. Tips and Troubleshooting

Common Error Messages and Fixes

Error / Problem Cause Solution

"No cases were found" All cases filtered out or grouping variable has no valid valuesCheck Data > Select Cases to ensure all cases are selected. Verify your grouping variable codes.

"Too few cases for
the analysis"

Sample size is too small for the selected testCollect more data or use a non-parametric alternative.

"Warnings: Expected
count less than 5"

In chi-square tests, one or more expected cell frequencies are below 5Combine categories to increase cell counts, or use Fisher's Exact Test for 2x2 tables.

Variables do not
appear in the dialog

Wrong measurement level or variable type setSwitch to Variable View and correct the Measure column (Nominal, Ordinal, or Scale).

Output shows strange
characters or blanks

Encoding mismatch when importing dataRe-import the data using the correct encoding (UTF-8 is safest).

When to Recode Variables
Recoding means creating a new variable by transforming the values of an existing one. Common situations
where you need to recode:

• Collapsing categories (e.g., combining 5 age ranges into 3).

• Reversing Likert scale items (e.g., changing 1-5 to 5-1 for negatively worded questions).

• Converting a continuous variable into groups (e.g., scores into Low, Medium, High).

To recode: go to Transform > Recode into Different Variables. Always recode into a new variable rather than
overwriting the original, so you preserve your raw data.

Saving Your Work Properly
SPSS uses three main file types. Make sure you save all of them regularly:

File Type Extension Contains

Data file .sav Your raw and transformed data

Output file .spv All tables, charts, and analysis results

Syntax file .sps Command scripts for replicating analyses

Tip: Use Ctrl+S frequently while working. SPSS does not auto-save, so unexpected crashes can result in lost
work. Save your data file before running complex procedures.
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Need Help With Your Statistical Analysis?

StudentStats.net provides free guides, tutorials, and resources

to help students succeed in their research projects.

Visit us at www.studentstats.net

Free guides for SPSS, Excel, R, and more

Step-by-step tutorials for common statistical tests

Tips for writing your results section

Resources for thesis and dissertation research
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