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About this Guide: This guide provides easy step-by-step instructions on how to use SPSS. The 

premise is that rather than spending a lot of time learning how to use software, we treat the 

software as a tool that helps to make statistical analysis easier. This guide is NOT intended to 

teach you statistics. Rather, once you know what statistical function you want to perform, this 

guide will take you through the steps to complete that function in SPSS. 
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Lesson 1: Basics of SPSS 
 

Purpose:  

This first lesson introduces you to the SPSS (Statistical Package for the Social Sciences) 

software. It introduces vocabulary used in the program, teaches you how to move around the 

program, and gives you practice entering new data. 

 

Goals: 

 identify the Menu Bar & Tool Bar 

 understand the difference between Data View and Variable View 

 enter new data to create a dataset 

 define variables 

 toggle between numeric and string views 

 identify the file extension associated with SPSS data files (.sav) 

 

Summary Steps: 

 Varies 

 

SPSS Data Editor 

Open SPSS as you would any Windows program. When SPSS initially opens, it automatically 

gives you the option of opening a recent file or a new file. For now click the Cancel button. 

 

Figure 0-1 

 
 

When you click Cancel, the pop-up window disappears and you’re left with what looks like a 

spreadsheet. This window is called the SPSS Data Editor. Let’s take a little tour of the SPSS 

Data Editor so you become familiar with some of terminology. 

 

 

For the remainder of this 

text, I’ll refer to these as 

“buttons.” 
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Figure 0-2 

 
 

SPSS looks a lot like an Excel file. Like Excel, each column may be resized by placing your 

mouse over the column edge and dragging it. Try doing that now. 

Data View and Variable View 

One of the big differences between Excel and SPSS is that the SPSS data editor has two tabs: 

the Data View and Variable View (see textbox #5 above). 

 

The Data View allows you to see the actual data. The Variable View provides detailed 

information about each variable. Since we have no data at the moment, both windows are 

blank.  

Entering Data 

There are several ways to enter data. You may just enter the data in the Data View and let 

SPSS assign the defaults or you may set up the variables first in the Variable View and then 

enter the data in the Data View.  

 

Let’s try with just entering the data in the Data View. Notice that Age, Facebook, and 

Happiness are variable names, NOT data. Enter the data in shaded rows. 

  

Age Facebook Happiness 

17 Yes 4 

18 No 5 

16 Yes 2 

35 No 3 

 

#1. Menu Bar. 

#2. Tool Bar. 

#3. Vertical scroll 

bar. It allows you to 

scroll up/down. 

#4. Horizontal scroll bar. 

It allows you to scroll 

left/right. 

 
#5. These are called tabs and they 

allow you to switch between the Data 

View and the Variable View. 
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To do this, just start typing the values (not the names Age, Facebook, or Happiness). Notice 

SPSS assigns default names (VAR00001, VAR00002, etc. ) to each variable. We’ll change the 

names of the variables in the next step. 

 

Figure 0-3 

 
 

When you’re done, click the Variable View tab.   

 

Figure 0-4 

 
Let’s take a closer look at this Variable View window. Here’s what each column means: 

Name the unique variable name 

Type the kind of data to be recorded (e.g., strings of characters, numeric values, or 

special numbers like dates) 

Width the number of characters used to display the data 

Decimals the number of decimal places displayed 

Label a text entry to describe the data provided by the variable, which can be much 

longer than the variable name and may include spaces. With questionnaires, 

for example, the label is usually the text of the question. 

Values if specific numeric values have a non-intuitive meaning, these values can be 

labeled (e.g., 1 = male and 2 = female) 

Missing What values designate missing data 

Columns determines how wide the variable column should be in Data View mode 

Align determines whether the data should be left-justified, right-justified, or 

centered 

Measure describes the level of measurement (e.g., nominal, ordinal, or scale) 
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Notice that if you entered data in the Data View, SPSS (as best it can) automatically creates 

variable Names for you and also defines each variable’s attributes based on how you entered 

the data. Change the existing variable names to names that make more sense (Age, Facebook, 

and Happiness) by clicking on the name and giving it a new name.  

 

Figure 0-5 

 
When you’ve finished changing the variable names, also provide a more descriptive label for 

your variables under the Label column.  

 

Figure 0-6 

 
 

Notice that SPSS has designated VAR00002 or Facebook as “String” rather than “Numeric.” 

This is because you entered the data for VAR00002 as Yes/No. While you may leave this 

variable as a string variable, it is usually easier in more complex analyses if this data is 

changed to numeric data.  Change it now and see what happens.  

 

Usually, the change makes the data disappear. To actually assign it values, click on Values and 

assign Numeric values for Yes/No (e.g. 1= yes, 2= No). 
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Figure 0-7 

 
 

Repeat the Values assignment for your 3rd variable (indicate that lower values means less 

happy).The Age variable does NOT need values to be assigned because the values we entered 

are the values of the answers.  

Assigning Missing Values 

Now you have to designate what values will be entered to let SPSS know the data is missing. 

SPSS will also treat empty boxes in your Data View as missing data, but by convention, we 

usually also designate some value to indicate missing data. By convention, we enter 999 or 

some other value. Be careful here! If you designate 999 as missing in a variable such as 

income, some values may actually be skipped!!!  

 

Figure 0-8 

 
 

When you’re done click on the Data tab again. Notice that the variable names have been 

defined. 
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Deleting a Variable 

 

Click on the Variable Tab 

 

Figure 0-9 

 
Select a variable by clicking on its line number to highlight the entire row. Then right-click 

and choose “Clear”. 

 

Figure 0-10 

 
 

Congratulations, you’ve just deleted a variable!!! 

 

Sorting and Organizing Your Dataset 

Sometimes, it’s useful to sort your dataset. Right click on the variable you want sort and select 

either “Sort Ascending” or “Sort Descending.” To sort the attributes of a variable, use the Data 

View (Figure 1-11). If you want to sort the variables, use the Variable View.  
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Figure 0-11 

  

Searching Variables 

When you’re working with a large dataset, it may also be helpful to search for a variable. Use 

the “Find” icon in the taskbar. 

 

Figure 0-12 

 
 

The search function isn’t the most sophisticated, but it can be very useful. First select the 

column that you want to search. In the example below, I’m trying to find what variables in my 

dataset measure income. I chose to search in the Name column. Notice that the SPSS 

highlights the variable. In order to find the next variable with “income” in the name, you’ll 

have to click “Find Next.” 
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Figure 0-13 

 

Toggling Between Numeric and Text Views 

Sometimes your Data View may look different. Instead of numbers, everything is in text form. 

Toggle between Numeric and Text views by clicking on this button in the toolbar. 

 

Figure 0-14 

 
Figure 0-15 

 
Your data may not look exactly the same. To view numbers rather than names in the Data 

View, go to Edit  Options. 

 



   

 

Page 11 of 122 
v.7-2016.09 

Saving Your New dataset 

When you’re ready to save the data- save it the same way you save any windows file. Either 

choose Ctrl + S or choose File  Save as. Notice that the extension for a SPSS dataset is 

.sav. Unless you have SPSS installed on your computer, you can NOT open such a file. 

 

 

 

 

 

 

 

 

 

 

 

 

 

YOUR NOTES: 

 

 

 Make note of this nomenclature; 

I will use it extensively to indicate 

the steps you should take for each 

SPSS process. 
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Lesson 2: Working with an Existing Dataset  
 

Purpose:  

This lesson gives students practice working with existing datasets. 

 

Goals:  

 Open an existing dataset 

 Retrieve information about an unfamiliar dataset 

 Identify the file extension associated with SPSS output files (.spo) 

 Manage how SPSS program behaves and treats different windows 

 

Summary Steps: 

 Varies 

 

 

Let’s begin by checking the options in SPSS. 

Edit SPSS Options (Modifying How SPSS Behaves) 

By default, when you run analysis in SPSS, the Output window automatically pops up. If it 

does not, someone has modified how SPSS behaves. It’s quite easy to revert to the default or 

reconfigure how you want SPSS to behave.  

 

Go to Edit  Options 
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In the General tab, modify the following: 

 Windows: 

  Open syntax window at startup (select if you want this to happen) 

 Notification: 

Raise viewer window (check this box if you want the Output window to 

automatically pop up) 

Click OK when you’ve made your desired changes. 

 
 

Open your dataset either using the Tool Bar or the Menu Bar. 

 Tool Bar method: Click the yellow folder icon ( ) on the far left. 

 Menu Bar method: File  Open  Data (see Figure 1-3) 

Figure 2-1 
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Regardless of which method you use to open your data, you’ll still have to locate the correct 

data file. You may also want to click on Recent to see the most recently opened files.  

 

Figure 2-2 

 

Locate the GSS file and Open it. 
 

 Notice the .sav file 

extension. All SPSS data files 

have .sav file extensions. If you 
do NOT have SPSS installed on 

your computer, you can NOT 

open an SPSS data file. 
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Data View & Variable View 

This is the Data View. Again, it looks a lot like a spreadsheet. Use the scroll bars to scroll 

through the dataset.  

 

Figure 2-3 

 
The Variable View displays your variables and their attributes. 

 

Figure 2-4 

2. Notice, this indicates how 

many variables you have. 
 

1. These are your 

variables running across. 

3. These are your cases. 

 
Use your vertical scroll 

bar to see how many 

cases you have. 
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Figure 2-5: Variable View Labels and Missing 

 
 

Retrieving Variable Information 

It’s important to retrieve information for your variables; you have 3 options to do this:  

1. Place your mouse on the 

edge of the Label column and 

expand the column so you 

can see the full label for each 

variable. Now your variables 

make more sense. 

 

For example, for the variable 
aged the label is “Should 

Aged Live with Their 

Children?” 

2. These are the names of 
your variables. Notice that 

your variables have strange 

names—SPSS limits the 

length of each variable to 8 

characters.  

1. These are the attributes of 

your variables.  

3. Notice that this column 

indicates what type of data 

you have— nominal, ordinal, 

or interval-ratio; if you don’t 

know what that means yet, 

you will learn soon. 

2. At this time 

also look at the 

Missing column. 

These are the 

values assigned to 

answers that were 

missing. It’s 

common to assign 

9, 99, 999. 
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1. retrieve variable information one variable at a time,  

2. use the variables browser, or  

3. use full File Info 

1. Retrieving Variable Information One Variable at a Time: 

 

Figure 2-6: Variables Values Column 

 
Figure 2-7 

 

2. Retrieving Variable Information-Using the Variables Browser Window:  

You may go through your menu bar: Utilities  Variables 

Figure 2-8 

 
Figure 2-9 

Now click on one of the 

cells in the Values column. 

Notice that a little box 

appears at the end of the 

cell.  

 

Click on the box and a 

dialog box appears. 
 

Now you’re able to see the 

numeric values assigned to the 
variable. Remember that SPSS 

only accepts numeric data!   

 

Click Cancel to close the dialog 
box. 
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3. Retrieving Variable Information Using the Working File: 

Finally, you may also retrieve all this information in a single file by doing the following:   

File  Display Data File Information  Working File 

 

Figure 2-10 

 

This window is the 
Variables Browser. It 

lists all your variables on 
the left and the 
information for each 
variable on the right. 
Use your mouse to 
select variables on your 
left and view the coding 
information on the right.  
 
**** Notice that this 
window may be 
resized by placing 
your mouse on the 
boarder and clicking 
and dragging it. All 
dialog boxes may be 
resized in this manner 
in SPSS. Try to do this 

now. *** 
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This time, you actually get a new window called Output1[Document1]-SPSS Statistics 

Viewer. This window is called your Output window. The Output window displays the results 

of whatever command you’ve given the program— all results from your commands will result 

in an output window that looks like this one. In this case, you asked SPSS to execute the 

command for File Info and this is what the program has returned to you.  

 

File Info is essentially a codebook. It lists all the variables, their possible answers, and how the 

answers were coded in the datafile.  

 

Figure 2-11: Output Working File 
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The Output Window 

Let’s take a closer look at the Output window. It’s divided into two parts with scroll bars in 

each:   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transferring Your Output to a Word Processing Program  

Sometimes, it’s useful to cut and paste your tables into a program that is more familiar, user-

friendly, or just more flexible than the SPSS output viewer. I require you do this for the 

homework in this class.  

Right click on the output in the right side pane.  

A dialog box appears. 

The left hand part 

keeps a running 

record of your 

work for each 

session and useful 

for navigating 

large output files. 

This section is set 

up like a Windows 

“tree.”  

 

Clicking the 

branches will 

highlight different 

results on the 

right. Try that 

now. 

 

 

The right hand pane displays the 

actual results.  

 

Notice that this first table is 

labeled Variable Information. 

This table contains information 

about each variable in your 

dataset including its name, label, 

measurement, and codes for 

missing answers.  

 

You may insert additional 

information or change the 

information in this right hand 

output by double clicking its 

parts. For example, if you double 

click on “File Information,” you 

may alter the name of this title. 

 

You may also insert new 

headings, titles, page titles, or text 

boxes by clicking where you 

want your new information to go 

and then going to your menu bar 

and using the commands  

Insert  (choose what you want 

to insert) 
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Select “Copy” to copy the selected information. 

Now go to a word processing program and “Paste” (Ctrl V) your selected information. Once 

pasted into Word, you may resize and reformat the table to look nice. Adjust columns to make 

sure everything is clear and neat.  

Autofit to Window in Word 

Remember, if your tables do NOT look nice in Word, it is your job to clean them up so that 

they do look nice.  

 

One of the easiest ways to make a table look nice in Word is to use the “Autofit to Window” 

option. Select your table, right-click, and chose Autofit to Window.  

Figure 2-8 

 
 

Or select your table and choose the Layout  

 

 
 

Printing Your Output in MSWord:  

Print this information as you would any regular document. The left hand tree is not printed.  

Saving Your SPSS Output 

Save your output as you would any other file. Your file saves with the extension .spo. As you 

would expect, only SPSS can open .spo files. If you do not have SPSS installed on your home 

computers, you cannot open a saved output file! 

The Syntax Window 

Although, we have not had a chance to work with it, SPSS generates a third type of window 

called the Syntax Window. The Syntax Window holds the Syntax File. The Syntax File is 

VERY IMPORTANT—it is essentially a record of the programming language or the syntax 
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that is required to fulfill your commands. So it’s a record of your commands to SPSS written 

in a form that SPSS understands (computer language). To understand the value of this file, let 

me give you a hypothetical situation. Let’s say you’re working on a semester-long project that 

takes months to complete. Just as you’re about to turn in your work, your computer crashes 

and you lose everything. If you had kept a running Syntax file for all of your work, all you 

would have to do is run the entire Syntax file and immediately recreate everything you had 

done for the entire semester!   

 

In fact, once you know SPSS and your dataset well, you may prefer to just type the syntax 

directly rather than go through the point-and-click method. You would be surprised how much 

time the syntax method saves over point-and-click! 

Making Notes in the Syntax File 

You could also put notes into this syntax file to remind you what each of these commands are. 

There are three ways to do this:  

1. Asterisk slash method- (my preferred method—almost as fast as an Asterisk method 

(see below), but easier to see) enclose your comments in /*  */:  

/* This is a comment and will continue to be a comment until the terminating 

asterisk-slash */ 

2. Asterisk method- Use an asterisk at the beginning, write your comment, and end with a 

period:  

* This is a comment and will continue to be a comment until the terminating 

period. 

3. Comment method- Write the word COMMENT (in caps) at the beginning, write your 

comment, and end it with a period: 

COMMENT This is a comment and will not be executed. 

 

YOUR NOTES: 
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Lesson 3: Frequency Distributions & Graphs 
 

Purpose:  

This lesson explains how to run frequency distributions, create graphs, and interpret your 

results. Typically, one of the first things we do is run some univariate frequencies distributions 

to get a quick picture of your data. 

 

Goals: 

 Run basic descriptive statistics including frequency distributions for all your variables 

 Create appropriate graphs for your variables 

 Identify and work with the Syntax editor 

 Interpret your results 

  

Summary Steps: 

Step 1. From menu bar (Analyze  Descriptive Statistics  Frequencies) 

Step 2. Select variables  

Step 3. Select Charts 

Step 4. Run the Command & Syntax Editor 

Step 5. Output Window 

Step 6. Understanding & Interpreting Output 

Step 7. Summary Paragraph 

 

Syntax: 

FREQUENCIES VARIABLES=abany abdefect abhlth abnomore abpoor abrape absingle 

  /BARCHART PERCENT 

  /ORDER=ANALYSIS. 

 

(creates Frequencies and Barchart for several variables) 

 

 

Open SPSS and the appropriate data file. 

 

Step 1: Frequencies Command from Menu Bar 

In the menu bar, choose Analyze  Descriptive Statistics  Frequencies 
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Figure 3-1 

 
 

Step 2: Select variables 

A dialog box appears. In the dialog box, all your variables are on your left and there is a blank 

window on your right with an arrow  button in between.  

 

Figure 3-2: Frequencies Dialog Box 

 
 

Select variables by clicking on one to highlight it. Then click the arrow button to send it from 

the left hand pane to the right hand pane. You may also select several consecutive variables at 

one time by holding down the Shift key on your keyboard. Or you may select several non-

consecutive variables by holding down the Ctrl key on your keyboard. Select the first six 

variables in your dataset and send them over to the right hand side now. 

 

 

 



   

 

Page 25 of 122 
v.7-2016.09 

Figure 3-3: Selecting Variables 

 
 

Step 3: Select Charts 

Click the Charts button. 

 

Figure 3-4: Charts Button 

 
 

A new dialog box appears.  

 

 

 

Notice that the arrow 
button changes 
direction depending 
on the side that has 
the highlighted or 
selected variables. 
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Figure 3-5: Charts Dialog Box 

 
 

The type of chart you choose will depend on the variable you’re looking at. In this case, I’ve 

chosen Bar charts. Under “Chart Values,” I want the chart to display Percentages. Then click 

the Continue button. 

 

Step 4: Run the Command and the Syntax Editor 

At this point, you’re ready to run the analysis. If you click the OK button, the program will 

immediately return results to you. However as a rule, it is good practice to generate a syntax 

file. SPSS receives commands either from the familiar point-and-click method (what we’ve 

been doing) or from what we call syntax driven commands. The previous lesson discussed 

how important the Syntax File is. To generate the syntax, click the Paste button.  

 

Figure 3-6: Paste Button 
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A new window pops up with the title Syntax1: PAWS Statistics Syntax Editor: 

 

Figure 3-7: Syntax Window 

 
This window is called your Syntax window or, as its name implies, it’s the Syntax Editor 

 

Here’s your actual syntax for these commands. 

FREQUENCIES VARIABLES=abany abdefect abhlth abnomore abpoor abrape 

absingle 

  /BARCHART PERCENT 

  /ORDER=ANALYSIS. 

 

If you would like to try working with the syntax file, try substituting “ race ” into the syntax (I 

know there is an actual variable named “race” in your dataset).  

 

Two ways to run the syntax 

Highlight the command or click your mouse into the middle of the syntax and then hit the 

green arrow (  ) in your toolbar: 

 

Figure 3-8: Run Syntax - Toolbar 

 
 

OR 
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Right click on the syntax and choose Run Current. 

Figure 3-9: Run Syntax - Right Click 

 
 

Step 5: Output 

At first, it may seem as if nothing happens. But soon, a new Output window should open. You 

should be familiar with the layout of this screen by now— it’s your Output viewer. 

 

Figure 3-10: Frequencies Output Window 

   
 

Step 6: Understanding & Interpreting Output 

Now that you have your output, your numbers in SPSS make a little more sense to you. Let’s 

look at an example of the results. 
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The first table is a summary table for the variables you selected.  

 

Table 3-1: Summary Statistics 

Statistics 

  

ABORTION 

IF WOMAN 

WANTS 

FOR ANY 
REASON 

STRONG 

CHANCE 

OF 

SERIOUS 
DEFECT 

WOMANS 

HEALTH 

SERIOUSLY 
ENDANGERED 

MARRIED-

-WANTS 

NO MORE 
CHILDREN 

LOW 

INCOME--

CANT 

AFFORD 

MORE 
CHILDREN 

PREGNANT 

AS RESULT 
OF RAPE 

NOT 
MARRIED 

N Valid 1924 2425 2438 2409 2402 2404 2390 

Missing 1076 575 562 591 598 596 610 

 

*** Notice that this table looks nice. Words don’t break up in strange places; the numbers 

are clear, etc. The tables you turn in for HMWK should also look like this! *** 

 

The summary table is followed by detailed tables for each variable.  

 

Table 3-2: Individual Frequency Tables 

ABORTION IF WOMAN WANTS FOR ANY REASON 

  

Frequency Percent 

Valid Percent Cumulative 

Percent 

Valid YES 842 28.1 43.8 43.8 

NO 1082 36.1 56.2 100.0 

Total 1924 64.1 100.0  

Missing NAP 990 33.0   

DK 76 2.5   

NA 10 .3   

Total 1076 35.9   

Total 3000 100.0   

 

The main values of interest are those under the Valid Percent column. Although there were 

3000 Total respondents, only 1,924 respondents answered this question. When you report the 

information, you should report both the raw frequency numbers and the values in the “Valid 

Percent” column.  

 

*** Again, notice that this table is not split across two pages; it’s clean and there’s a clear title 

so the reader knows what this table is about. *** 

 

The same things can be said for the following chart. 
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Step 7: Summary Paragraph 

You may NOT just turn-in the results of your Output. You have to write it up so that it’s neat, 

makes sense, and clearly shows that you understand the results. 

 

Sample Paragraph: 

Of a possible 3,000 respondents in a survey, 64.1% (N=1,924) answered the question whether 

they believed a woman should be allowed to obtain an abortion for any reason. Of the 1,924 

respondents who answered this question, 43.8% (n=842) agreed that a woman should be 

allowed to obtain an abortion for any reason, while 56.2% (n=1082) disagreed. 

 

Finish by saving your results including the Syntax, Output, and Word files! 

 

 As you write, keep in mind that if your sentence begins with a number, 

you must spell out the number!  
 

YOUR NOTES:
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Lesson 4: Central Tendency, Percentiles, & Skew 
 

Purpose:  

This lesson explains how to generate a report for the mean, median, mode, minimum, 

maximum, percentiles, skewness, and kurtosis of a distribution in SPSS.  

 

Goals: 

 Find the mean, median, and mode of a distribution 

 Find the minimum and maximum 

 Find and interpret percentiles 

 Find and interpret skewness 

 Find and interpret kurtosis 

 Interpret your results in a paragraph 

 

Summary Steps 

Step 1. From the menu bar (Analyze  Frequency Distributions) 

Step 2. Select Variables 

Step 3. Select Statistics 

Step 4. Select Percentiles 

Step 5. Select Charts / Histogram 

Step 6. Run Analysis 

Step 7. Interpret Output 

Step 8. Summary Paragraph 

 

 

Open SPSS and the appropriate data file. 

 

Step 1: Frequency Distributions from Menu Bar 

In the menu bar, select Analyze  Frequency Distributions 

A dialog box appears.  

 

Figure 4-1: Central Tendency from Menu Bar 
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Step 2: Select Variables 

Select the variable Age When First Married and send it over. Click on (Statistics…) button 

 

Figure 4-2: Select Variables 

 
 

Step 3: Select Statistics 

Another dialog box appears. Select Minimum, Maximum, Mean, Median, Mode, Skewness, 

and Kurtosis.  

 

Figure 4-3: Select Statistics 
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Step 4: Select Percentiles 

In the Percentile Values section of the dialog box, select Percentiles and insert the value of 90. 

Click Add to send the value to the box. Notice that you may choose as many percentiles as 

many percentiles as you would like to see by repeating Step 5. Click the Continue button when 

you’re finished. 

 

Figure 4-4: Percentiles 

 
 

Click Continue to return to the main window. 

 

Figure 4-5: Frequencies Dialog Box 
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Step 5: Select Charts 

Click Charts  

 

Figure 4-6: Charts Button 

 
 

Figure 4-7: Select Histogram 

 
Step 6: Run Analysis 

 
 
 
 
 
Select Histogram 

and the box for 
“Show normal 
curve on 
histogram”. Click 
Continue to return 
to the main window. 
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Click Ok to run your analysis or Paste to generate Syntax. 

 

Figure 4-8: Run Analysis 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 7: Interpret Output 
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I don’t discuss the frequency table that was printed with your output because it should be 

pretty familiar to you by now. Nor do I discuss minimum/maximum as they are pretty self-

explanatory. Instead, let’s look at the summary table and your histogram with the normal  

curve imposed on it. 

Skewness 

 

 

Statistics 

Age When First Married  

N Valid 1202 

Missing 298 

Mean 22.79 

Median 22.00 

Mode 21 

Skewness 1.658 

Std. Error of Skewness .071 

Kurtosis 5.382 

Std. Error of Kurtosis .141 

Minimum 13 

Maximum 58 

Percentiles 90 29.00 

 

 

 

 

 

 

 

 

 

 

Here are you major measures of central 

tendency. SPSS will report all three 

measures. It’s up to you to determine 

which is the BEST measure of central 

tendency. 

Skewness is a measure of whether the peak 
is centered in the middle of the distribution. A 
value of zero means the distribution is 
symmetric.  
 
Values of skewness have little inherent 
meaning, other than large values indicate 
greater asymmetry. You have several ways to 
determine whether your data is significantly 
skewed. Generally, if the skewness value is 
greater than 1 or less than -1, the data is 
skewed.  

 Here the skewness value is 1.658; 
clearly, it’s greater than 1.  

Another option is to consider the absolute 
value of the ratio of skewness to the 
standard error of skewness. The ratio 
should be less than 2. 

 Here, the absolute value of the ratio 
of skewness to standard error of 
skewness = 1.658/.071= 23.35. The 
data distribution doesn’t look much 
like a normal distribution. 
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That is indeed the case here. Look at your summary table again. Notice that the mean (22.79) 

is greater than your median (22) in this case. Now look at your frequency table and histogram. 

Notice that most of the ages are clustered around the lower values (mostly in their 20s (not far 

from either your mean or your median), but a few people married very late in life (in their 50s) 

and pulled the mean to a higher value. Why do you think your data might be skewed toward 

younger ages? 

Kurtosis 

Now let’s look at Kurtosis. 

 

Kurtosis 5.382 

Std. Error of Kurtosis .141 

 

Kurtosis is a measure of the extent to which the data are concentrated in the peak versus the 

tail. A positive value indicates that data are concentrated in the peak; a negative value indicates 

that data are concentrated in the tail.  

 

 A positive value means that the data are 

positively skewed or have a positive skew.  

 Again your book also refers to this case as a 

right-skew but again this terminology might be 

confusing since the peak is off to the left!  

Once more, I prefer the term positive skew.  

 In a positive skew, the median is less than the 

mean; the mean is being affected by some large 

values or outliers at high values.  

 

 

 A negative value suggests that the data are 

negatively skewed or have a negative skew. 

In a negative skew, the median is greater than 

the mean; the mean is being affected by some 

very low values.  

 Your book also refers to this case as a left-

skew but this terminology might be 

confusing since it means that the peak is off 

to the right!  For that reason, I prefer the term 

negative skew.  
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In this case, your kurtosis value is a positive value and therefore means that your data are 

concentrated in the peak. Look at your histogram, is that the case? 

Values of kurtosis also have little inherent meaning. But like in the case for skewness, you 

have several ways to determine the level of kurtosis of your data. You may use the same ratio 

operation for kurtosis:    

 

the absolute value of the ratio of kurtosis to the standard error of kurtosis should be less than 2  

 

Absolute value of ratio of kurtosis to standard error of kurtosis = 5.382/.141= 38.17. The data 

distribution is also non normal in terms of kurtosis. 

 

 (NOTE: when you compute these ratios, be careful to use the standard error of the skewness 

and the kurtosis which are computed by SPSS and not the standard deviation of the variable). 

Large ratios indicate departure from symmetry- or distribution that is very far from a normal 

distribution.  

Histogram 

Finally, let’s look at your histogram. As you might have guessed by now, you can tell many of 

these things by looking at the histogram of your distribution with the normal curve imposed on 

it.  

 
If your data was normally distributed, your histogram would look very similar to the normal 

curve. As you can see, your distribution for this variable looks quite different from a normal 

curve. If you imagine those bars as forming a histogram, you can see that the peak of your 

histogram is to the left (a positive skew) as indicated by your values for skewness. If your data 

is highly skewed, you may want to report a median instead of a mean. However in this 

This normal curve 

indicates what 

your distribution 

would look like if 

it was normally 

distributed. 
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particular case, despite the skewness, the mean and median are very similar so it would be ok 

to report the mean. 

Percentiles 

The final statistic to consider is the percentile.  

 

Percentiles 90 29.00 

 

Remember that percentile is about position. In this case, those whose first marriage was at age 

29 or older were in the 90th percentile of respondents; they married at a later age than 90% of 

all respondents. 

 

Go back to your frequency table and look at the cumulative percentage column. Notice that 

89.7% of the respondents had married by age 28. Your percentile statistic indicates those who 

married at age 29 or older were in the eldest 10th percentile in terms of age for first marriage.  

 

Is this a surprise for you?  Can you offer an explanation why? 

 

Step 8: Summary Paragraph 

 

Sample: 

The mean age of first marriage for 1202 respondents was 22.79 years. The youngest reported 

age for first marriage was 13 years and the oldest reported age for first marriage was 58 years. 

Moreover, 90% of all respondents married before the age of 29. 

 

YOUR NOTES:
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Lesson 5: Dispersion and Standard Deviation 
 

Purpose:  

This lesson explains how to generate a report for the standard deviation. 

 

Goals: 

 Find the Range and Standard Deviation 

 Interpret your results in a paragraph 

 

Summary Steps: 

Step 1. From Menu Bar (Analyze  Frequency Distributions) 

Step 2. Select Variables 

Step 3. Select Statistics 

Step 4. Select Histograms 

Step 5. Run Analysis 

Step 6. Interpret Analysis 

Step 7. Summary Paragraph 

 

 

Open SPSS and the appropriate data file. 

 

Step 1: Dispersion from Menu Bar 

In the menu bar, go to Analyze  Frequency Distributions 

A dialog box appears.  

 

Figure 5-1 
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Step 2: Select Variables 

Choose the variable Age When First Married and send it over. 

 

Figure 5-2: Select Variables 

 
 

Step 3: Select Statistics 

Click Statistics… 

Another dialog box appears. Select Mean, Median, Std. Deviation, Range, Minimum, 

Maximum, Skewness, and Kurtosis. Click Continue to return to the main window. 

 

Figure 5-3: Select Statistics 
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Step 4: Select Histogram / Charts 

Click Charts 

 

Figure 5-4: Frequencies Dialog Box 

 
 

Figure 5-5: Histogram Dialog Box 

 

 
 
 
 
 
 
 
 
 
Click Continue to return 
to the Main dialog box. 
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Step 5: Run Analysis 

Click OK to run the analysis or Paste to generate Syntax. 

 

Figure 5-6: Run Analysis 

 
 

Step 6: Interpret Output 

I don’t discuss the frequency table that was printed with your output because it should be 

pretty familiar to you by now. Nor do I discuss minimum and maximum as they are pretty self-

explanatory. Instead, let’s look at the summary table and your histogram with the normal curve 

imposed on it. 

 

Statistics 

Age When First Married  

N Valid 1202 

Missing 298 

Mean 22.79 

Median 22.00 

Std. Deviation 5.033 

Skewness 1.658 

Std. Error of Skewness .071 

Kurtosis 5.382 

Std. Error of Kurtosis .141 

Range 45 

Minimum 13 

Maximum 58 

 
 
 
 
 
Much of this information 
was explained in the 
previous chapter. If 
necessary, review the data 
on Skewness and Kurtosis.  
 
The range gives you an 
idea of how dispersed the 
data are, but standard 
deviation is a better 
measure of dispersion; 
you’re usually better off 
reporting standard deviation 
if you can. 
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Step 7: Summary Paragraph 

 

Sample: 

The mean age of first marriage for 1,202 respondents was 22.79 years with a standard 

deviation of 5.033 years. Although the distribution is positively skewed, the mean and median 

are quite similar and the standard deviation is not very large.  

 

YOUR NOTES:  

 

This normal curve 

indicates what 

your distribution 

would look like if 

it was normally 

distributed. 
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Lesson 6: Recoding Variables 
Purpose:  

This lesson explains how to recode a variable into a new variable. Sometimes, we may find it 

useful to collapse a variable with many categories into fewer ones. This is particularly true for 

interval-ratio data such as “age” which may have many categories. Collapsing your variable 

into fewer categories might make it easier to describe a variable’s distribution. 

 

Goals: 

 Recode a variable into a new variable. 

 Assign proper labels to your new variable. 

 Properly interpret your results. 

 

Summary Steps: 

Step 1. Open a SPSS datafile 

Step 2. Run a frequency distribution on target Variable (the variable to be recoded) 

Step 3. In the Menu Bar (select Transform  Recode into Different Variable) 

Step 4. Under Output Variable, give your new variable a Name and Label 

Step 5. Click “Old and New Values…” to assign values to the New Variable 

Step 6. Decide how to handle Missing Data 

Step 7. Click Continue then Change to create the new variable 

Step 8. Go to Variable view to check to see that your new variable has been created 

Step 9. Add value labels for your new variable 

Step 10. Run frequency distribution on old and new variables 

 

 

Step 1: Open an appropriate SPSS data. 

 

Step 2: Run Frequency Distribution on Target Variable (the variable you would like to 

recode) 

 

Begin by running a frequency distribution on the variable you wish to recode. In this example, 

I want to recode the variable “Hours Per Day Watching TV.”  The steps for running a 

frequency distribution are not described here because you should be familiar with them by now 

(if you are not, please refer to Lesson 3 of this guide for instructions). 

 

Below is a frequency distribution for the variable Hours Per Day Watching TV. 
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Hours Per Day Watching TV 

   Frequency Percent Valid Percent Cumulative Percent 

Valid 0 56 3.7 3.8 3.8 

1 311 20.7 20.9 24.6 

2 422 28.1 28.3 53.0 

3 282 18.8 18.9 71.9 

4 183 12.2 12.3 84.2 

5 95 6.3 6.4 90.6 

6 67 4.5 4.5 95.1 

7 10 .7 .7 95.8 

8 32 2.1 2.1 97.9 

9 2 .1 .1 98.1 

10 15 1.0 1.0 99.1 

12 8 .5 .5 99.6 

16 2 .1 .1 99.7 

20 2 .1 .1 99.9 

22 1 .1 .1 99.9 

24 1 .1 .1 100.0 

Total 1489 99.3 100.0  

Missing NA 11 .7   

Total 1500 100.0   

 

Step 3: Recode from Menu Bar 

Go to Transform  Recode into Different Variable 

 

Figure 6-1: Recode into Different Variable from Menu Bar 

 
You may choose to recode the variable 1) into the same variable which irrevocably changes 

your variable or 2) into a new variable. Usually, we prefer to recode the variable into a new 

variable so we don’t lose the original variable entirely. Moreover, remember that interval-ratio 

data is the most sophisticated level of measurement for a variable. Each time we reduce data 

Notice that the 

values range from 0 
hours per day spent 

watching TV 

watching to 24 

hours. 



   

 

Page 47 of 122 
v.7-2016.09 

we lose precision and accuracy and reducing interval-ratio variables into ordinal level data 

means we also lose the ability to perform more sophisticated operations with them.  

 

*** Keep in mind that if you’re running the student version of SPSS, you may need to delete a 

variable first if your dataset already has 50 variables. How to do that is not described here— 

please refer to Lesson 1 of this SPSS guide.*** 

 

Step 4: Name and Label a New Variable 

A dialog box appears.  

Select the variable “tvhours” and put it into the Numeric Variable  Output Variable Box.  

 In the Output Variable section of the dialog box, give your new variable a new Name 

and Label 

 Here, I’ve named my new variable “NewTVHours.”  

o Your variable name has to look something like this. SPSS does not allow 

spaces. 

 I’ve also labeled my new variable “Recoded TV Hours.” 

o By giving your variable a nice label, it helps to remind you exactly what the 

variable is. 

 

Figure 6-2: New Output Variable 

 
 

Step 5: Assign Values to New Variable 

Now you have to assign values to your new variable.  

 

Click Old and New Values. 
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Figure 6-3: Define Values 

 
 

A new dialog box appears: 

 

Figure 6-4: Values Dialog Box 

 
 

The new values are based on the values of your original variable. Remember that the 

frequency distribution you ran in Step 1 showed you what values you must include. The 

reported hours ranged from 0-24 hours, so you have to make sure to include all the possible 

answers in your new variable. 
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For example,  

0= 0 

1= 1 to 4 Hours 

2= 5 to 8 Hours 

3 = 9 to 12 Hours 

4= 13 to 16 Hours 

5= 17 to 20 Hours 

6= 21 to 24 hours 

 

To create these categories, do the following; 

 First, click on Range in the left hand column.  

 Enter the values 1 through 4.  

 Then on the right hand side, click on Value and assign 1.  

 Click Add 

 Follow these steps for each category 

 

Figure 6-5: Add Values 

 
This tells SPSS that every time a respondent answered 1 through 4 hours, the new value will 

be 1, etc.  

 

*** Keep in mind that this new value of 1 does NOT equal 1 hour. Instead, it equals a category 

of 1 – 4 hours!***  
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Figure 6-6: New Values 

 
Step 5: Handling Missing Data 

This step tells SPSS to assign the same values to missing data in the new variable as the old 

variable. In the left-hand column, select System-missing. In the right-hand column, also select 

System-missing. Then click Add to add it to the box.  

 

Figure 6-7: Missing Data 
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Step 6: Create New Variable 

Click Continue to return to the main dialogue window. 

 

Figure 6-8: Recode Continue 

 
Click Change 

 

Figure 6-9: Change into New Variable 

 
Then click Ok or Paste (to generate syntax) to run the analysis. 
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Nothing seems to happen. All you’ve done is tell SPSS to create the variable. Click Variable 

View and scroll to the bottom to find your new variable. 

 

Figure 6-10: Variable View 

 
 

Step 7: Assigning Labels to the Values for New Variable 

In Steps 3 and 4, you assigned values for your new variable. Now you have to assign Labels 

for the values. Click the cell for Values for your new variable. 

 

Figure 6-11: Variable Values 

 
A dialogue window opens: 

Figure 6-12: Labels Dialog Box 
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For each value you used, create a descriptive label. Add each label by clicking Add. 

 

Figure 6-13: Labels Dialog 

 
Figure 6-14: Labels 

 
 

Click OK when you’re finished. 

 

Step 8: Run Frequency Distributions on Both Variables 

Run frequency distributions on the original variable and on your new variable to check your 

work. If you did everything correctly, the Valid N, and Missing N should be exactly the same.  
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Below is the frequency table for your new variable. You can easily see where the respondent’s 

reported TV viewing hours are concentrated in the 1-4 Hour category. In fact, 80% of your 

1489 respondents reported watching between 1-4 hours of TV per day. Based on the GSS, do 

you think that Americans watch too much TV?  (Hint: That depends on how you define “too 

much TV.”)  Can you see the value of being able to recode variables?  Go back to your 

original frequency distribution; can you see some advantages of the original variable over the 

recoded variable?  

 

Table 6-1: Frequency Distribution of Recoded Variable and Old Variable 

Recoded TV Hours 

  

Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid 0 Hours 56 3.7 3.8 3.8 

1-4 Hours 1198 79.9 80.5 84.2 

5-8 Hours 204 13.6 13.7 97.9 

9-12 Hours 25 1.7 1.7 99.6 

13-16 Hours 2 .1 .1 99.7 

17-20 Hours 2 .1 .1 99.9 

21-24 Hours 2 .1 .1 100.0 

Total 1489 99.3 100.0  

Missing System 11 .7   

Total 1500 100.0   

 

YOUR NOTES: 

 

 

Statistics 

  

Recoded TV Hours 

Hours Per Day Watching 

TV 

 N Valid 1489 1489 

Missing 11 11 

Mean 1.1491 2.90 

Std. 

Deviation 
.53563 2.238 

Minimum .00 0 

Maximum 6.00 24 

Notice that in your 

recoded variable, 

the mean and 

standard deviation 

don’t make sense 

anymore!!! 
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Lesson 7: Compute Command 
Purpose:  
This lesson explains how to combine 2 or more variables to create a composite scale variable. 

As you all know, social scientists often ask similar questions on surveys to measure the same 

social phenomenon. For example, your dataset asks several questions about political views and 

social activities. At times, we will want to combine several variables into a single composite 

variable to make some social phenomenon easier to interpret. That’s where the compute 

command in SPSS comes in.  

 

Goals: 

 Understand the logic behind creating composite variables using the compute command 

 Create a composite variable using the compute command 

 Correctly interpret and describe your results 

 

Summary Steps: 

Step 1. Run frequency distributions on Variables to be Combined 

Step 2. From Menu Bar (Transform  Compute Variable)  

Step 3. Choose Target Variable and define the Numeric Expression 

Step 4. Click Ok or Paste to run the command 

Step 5. Run frequency distribution on New Variable 

Step 6. Assign value labels for the New Variable 

Step 7. Frequency Distribution and Interpret Output 

 

 

The first thing you have to do when computing a new variable is decide which variables you 

want to combine and how to combine them. Make sure that the variables you combine seem 

to make sense in combination; they should measure similar things. You wouldn’t want to 

combine a variable on abortion with a variable on death penalty and say you new variable is 

some measure of confidence! In other words, you may think that someone’s views on the 

capital punishment is correlated with his/her view on abortion, but that is NOT what the 

compute command is for. The compute command is used to combine variables that measure 

similar phenomena. 

 

Let’s say I’m interested in developing an outside activity scale. The two variables I decide to 

combine are whether or not respondents attended a sports event in the last year (attsprts) and 

whether they visited an art museum or gallery in the last year (visitart).  

 

Open a SPSS dataset. 

 

Step 1: Frequency Distribution on Variables to be Combined  

After you’ve decided on your variables, you have to know exactly how each is measured—

find this out by running frequency distributions on the two variables to see the responses (refer 

to an earlier SPSS lesson if you still do not know how to run a frequency distribution). Here’s 

the resulting output: 
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Table 7-1: Summary Table 

Statistics 

  Visited Art 

Museum or 

Gallery in 

Last Yr 

Attended 

Sports Event 

in Last Yr 

N Valid 1488 1489 

Missing 12 11 

 

Table 7-2: Frequency Table Attended Sports Event in Last Year 

Attended Sports Event in Last Yr 

  

Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Yes 791 52.7 53.1 53.1 

No 698 46.5 46.9 100.0 

Total 1489 99.3 100.0  

Missing DK 2 .1   

NA 9 .6   

Total 11 .7   

Total 1500 100.0   

 

Table 7-3: Frequency Table Visited Art Museum in Last Year 

Visited Art Museum or Gallery in Last Yr 

  

Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Yes 602 40.1 40.5 40.5 

No 886 59.1 59.5 100.0 

Total 1488 99.2 100.0  

Missing DK 1 .1   

NA 11 .7   

Total 12 .8   

Total 1500 100.0   

 

So the questions are: 

(attsprts) Did you attend a sports event in the last year? 

1. Yes 

2. No 

(visitart) Did you visit a museum or art gallery in the last year? 

1. Yes 

2. No 
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I could combine these two variables into a new composite variable to measure respondents’ 

sociability (based on whether they attend events outside of the house). To make the results 

easier to understand, I’ve constructed a table of the possible answers and their numeric values: 

Table 7-4: Possible Variable Values 

attsprts visitart Values 

Yes (1) Yes (1) 1+1= 2 (yes to both) 

Yes (1) No (2) 1+ 2= 3 (yes to one, no to one) 

No (2) Yes (1) 2+ 1= 3 (yes to one, no to one) 

No (2) No (2) 2+ 2= 4 (no to both) 

 

So the possible scores for the new variable would be 2, 3, and 4. I’ll call my new variable 

socscle and give corresponding labels to the new values.  

 In order to get the value of 2, a respondent would have had to answer “yes” to both 

questions; if they answered “yes” to both questions, I’ll consider that person “Social 

Butterfly”   

 In order to get the value of 3, a respondent could answer “yes” to one question and 

“no” to one question (regardless of the question); I’ll consider that person “Moderate 

Butterfly” 

 In order to get a value of 4, a respondent had to answer “No” to both questions and I’ll 

consider that person “Homebody” 

Here’s the table with the labels, I’d use: 

 

Table 7-5: Possible Variable Labels 

attsprts visitart socscle values Label 

Yes (1) Yes (1) 1+1= 2 Social Butterfly 

Yes (1) No (2) 1+ 2= 3 Moderate Butterfly 

No (2) Yes (1) 2+ 1= 3 Moderate Butterfly 

No (2) No (2) 2+ 2= 4 Homebody 

Now let’s create the new variable. 

 

Step 2: Compute Variable from Menu Bar 

Go to Transform  Compute Variable 

 

Figure 7-1: Compute Command from Menu Bar 

 
A dialog box appears. 
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Figure 7-2: Compute Variable Dialog Box 

 
 

Step 3: Name and Define Target Variable 

On the left is an empty box for Target Variable. The name of your new variable goes here—

e.g. socscle.y 

 

Figure 7-3: Name and Define Target Variable 

 
 

Choose the 
variables you 
want to 
combine from 
the list and 
send them 
over to the box 
under Numeric 
Expression. 

Choose one 
variable at a 
time and link 
them by using 
the operators 
in the numeric 
pad.  
 
It should look 
like this: 
attsprts + 
visitart 
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Step 4: Run Analysis 

 

Figure 7-4: Run Analysis 

 
 

It seems like nothing happens, but go back to the Variable View. Scroll to the bottom to see 

the last variable—it should be the new variable.  

 

Step 5: Frequency Distribution on New Variable 

Before giving values to the new variable, run a frequency distribution on your new variable to 

check the values associated with the responses. Do this as a check. Missing values, etc. should 

be the same. Here’s your output (I’ve already labeled my variable “Social Butterfly or 

Homebody”): 

 

Social Butterfly or Homebody 

N Valid 1487 

Missing 13 

 

Social Butterfly or Homebody 

  Frequency Percent Valid Percent Cumulative Percent 

Valid 2 404 26.9 27.2 27.2 

3 584 38.9 39.3 66.4 

4 499 33.3 33.6 100.0 

Total 1487 99.1 100.0  

Missing System 13 .9   

Total 1500 100.0   

 
 
 
 
 
 
Click Ok or 
Paste (to 
generate 
syntax) to run 
the analysis. 
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Now you have to assign labels for the values 2, 3, and 4 so you know what each one means 

(refer to the table above).  

 

Step 6: Value Labels for New Variable 

Go back to Variable View and assign labels to the values (see the last steps in the RECODE 

Command section).  

 

Step 7: Frequency Distribution and Interpret Output 

 

Run another frequency distribution on your new variable: 

Social Butterfly or 

Homebody 

N Valid 1487 

Missing 13 

 

Social Butterfly or Homebody 

  

Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid Social Butterfly 404 26.9 27.2 27.2 

Moderate 

Butterfly 
584 38.9 39.3 66.4 

Homebody 499 33.3 33.6 100.0 

Total 1487 99.1 100.0  

Missing System 13 .9   

Total 1500 100.0   

 

Step 8: Summary Paragraph 

 

Sample: 

The scale variable sociability (socscle) was created by combining the variables for whether 

respondents had attended a sports event in the last year (attsprts) and whether respondents had 

attended an art museum or gallery in the last year (visitart). Of 1500 possible respondents, 

1487 answered both questions. If a respondent answered “yes” to both questions, he/she was 

considered a social butterfly. If a respondent answered “yes” to one and “no” to the other, 

he/she was considered to be a moderate butterfly. Finally, if a respondent answered “no” to 

both, he/she was considered to be a homebody. Of 1487 respondents, 404 or (27.2%) were 

social butterflies, 584 (39.3%) were moderate butterflies, and 499 (33.6%) were homebodies.  

 

YOUR NOTES:

You might notice 

that your valid N 

is fewer than in 

your original 
variables. SPSS 

automatically 

removes cases 
that did not 

answer both 

questions (or how 
ever many 

constituent 

variables make up 

your new 
composite 

variable). 
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Lesson 8: Crosstabs 
Purpose:  

This lesson explains how to run crosstabs in SPSS. By now you should be familiar with 

navigating around SPSS. You’ve also learned how to describe a single variable either by 

running a frequency distribution or by graphing the variable. In this lesson, you’ll see how 

valuable it is to be able to describe more than one variable at a time using a cross-tabulation 

table or crosstab.  

 

Goals: 

 Run a crosstab for two variables (bivariate) 

 Interpret your results 

 

Summary Steps: 

Step 1. From the Menu Bar (Analyze  Descriptive Statistics  Crosstabs) 

Step 2. Select Variables 

Step 3. Select Table Properties (row / column counts and percentages) 

Step 4. Run Analysis 

Step 5. Interpret Output 

Step 6. Summary Paragraph 

 

 

Open SPSS and the appropriate data file. 

 

Step 1:  Crosstabs in the Menu Bar 

In the menu bar, choose Analyze  Descriptive Statistics  Crosstabs 

 

Figure 8-1: Crosstabs Command from Menu Bar 

 
The crosstabs dialog box appears.  
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Figure 8-2: Crosstabs Dialog Box 

  
 

A crosstab requires 2 variables—a row variable and a column variable. It doesn’t really matter 

what variable we put into either box. We just have to pay close attention to how we read the 

output table. In this example, I set the independent variable (race) as the Row variable and the 

dependent variable (degree) as the Column variable. 

 

Step 2: Select Variables 

For this example, select Race as your independent variable and Highest Degree as your 

dependent variable.  

 

Figure 8-3: Select Variables Crosstab 

 
 

 

In this case, I 

think that one’s 

highest degree 

(dependent 

variable) depends 

on one’s race 

(independent 

variable). 
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Step 3: Select Table Properties 

Click CELLS. Another dialog box allows you to choose what percentages you want displayed. 

Click on all three or one at a time if you find a table with all three confusing. Click the 

Continue button.  

 

Figure 8-4: Crosstab Cell Options 

 
 

Step 4: Run Analysis 

Then click the Ok button or if you have it, the Paste button to generate syntax. 

 

Figure 8-5: Run Crosstab 
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Step 5: Interpreting Output 

Case Processing Summary 

 Cases 

 Valid Missing Total 

 N Percent N Percent N Percent 

Race of Respondent * 

RS Highest Degree 
1496 99.7% 4 .3% 1500 100.0% 

The first table simply gives you summary statistics. Notice that of 1,500 possible respondents, 

1,496 answered both questions (see Valid N). The second table is much more complicated so 

let’s look at piece by piece.  

Race of Respondent * RS Highest Degree Crosstabulation 

   RS Highest Degree 

   Less than 

HS 

High 

school 

Junior 

college BA/BS Grad Total 

Race of  

Respondent 

white Count 214 658 74 209 99 1254 

% within Race of 

Respondent 
17.1% 52.5% 5.9% 16.7% 7.9% 100.0% 

% within RS 

Highest Degree 
76.7% 84.4% 82.2% 89.3% 87.6% 83.8% 

% of Total 14.3% 44.0% 4.9% 14.0% 6.6% 83.8% 

black Count 48 92 13 7 7 167 

% within Race of 

Respondent 
28.7% 55.1% 7.8% 4.2% 4.2% 100.0% 

% within RS 

Highest Degree 
17.2% 11.8% 14.4% 3.0% 6.2% 11.2% 

% of Total 3.2% 6.1% .9% .5% .5% 11.2% 

other Count 17 30 3 18 7 75 

% within Race of 

Respondent 
22.7% 40.0% 4.0% 24.0% 9.3% 100.0% 

% within RS 

Highest Degree 
6.1% 3.8% 3.3% 7.7% 6.2% 5.0% 

% of Total 1.1% 2.0% .2% 1.2% .5% 5.0% 

Total Count 279 780 90 234 113 1496 

% within Race of 

Respondent 
18.6% 52.1% 6.0% 15.6% 7.6% 100.0% 

% within RS 

Highest Degree 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 18.6% 52.1% 6.0% 15.6% 7.6% 100.0% 
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I’ve blacked out parts of the table to make it easier to read. Let’s start with the rows “Count” 

and “% of Total”: 

The Count row tells you how many respondents were of each Race in each Degree category 

 Of the 1,496 respondents, 1,254 were White, 167 were Black, and 75 reported as 

Other. 

 Of the 1254 Whites, 214 reported earning less than a HS degree, 658 earned a HS 

degree, 74 had a Junior College degree, 209 reported BA/BS, and 99 had Grad degrees. 

The “% of Total” row tells you the count as a percentage of the total.  

 The 1,254 Whites accounted for 83.8% of the total 1,496 respondents, Blacks were 

11.2% of total, and Other were just 5% of the total respondents.  

 Moreover, Whites with less than HS degree (n=214) accounted for 14.3% of total 

respondents.  

 Finally, those with less than a HS degree accounted for 18.6% (n=279) of the total. 

Race of Respondent * Respondent’s Highest Degree Crosstabulation 

   Respondent’s Highest Degree 

   Less than 

HS 

High 

school 

Junior 

college BA/BS Grad Total 

Race of 

Respondent 

white Count 214 658 74 209 99 1254 

% within Race of 

Respondent 
17.1% 52.5% 5.9% 16.7% 7.9% 100.0% 

% within RS 

Highest Degree 
76.7% 84.4% 82.2% 89.3% 87.6% 83.8% 

% of Total 14.3% 44.0% 4.9% 14.0% 6.6% 83.8% 

black Count 48 92 13 7 7 167 

% within Race of 

Respondent 
28.7% 55.1% 7.8% 4.2% 4.2% 100.0% 

% within RS 

Highest Degree 
17.2% 11.8% 14.4% 3.0% 6.2% 11.2% 

% of Total 3.2% 6.1% .9% .5% .5% 11.2% 

other Count 17 30 3 18 7 75 

% within Race of 

Respondent 
22.7% 40.0% 4.0% 24.0% 9.3% 100.0% 

% within RS 

Highest Degree 
6.1% 3.8% 3.3% 7.7% 6.2% 5.0% 

% of Total 1.1% 2.0% .2% 1.2% .5% 5.0% 

Total Count 279 780 90 234 113 1496 

% within Race of 

Respondent 
18.6% 52.1% 6.0% 15.6% 7.6% 100.0% 

% within RS 

Highest Degree 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 18.6% 52.1% 6.0% 15.6% 7.6% 100.0% 



   

 

Page 66 of 122 
v.7-2016.09 

“% within race”: This row tells you the percentage of highest degree within each Race.  

 Of the 1,254 whites, 17.1% (n=214) earned less than a HS degree, 52.5% (n=658) 

earned a HS degree, 5.9% (n=74) attained a Junior College degree, 16.7% (n=209) 

earned a Bachelor’s degree, and only 7.9% (n=99) had earned a Graduate degree.  

 Similarly, of the 167 Blacks, 28.7% (n=48) earned less than a HS degree, 55.1% 

(n=92) earned a HS degree, 7.8% (n=13) a Junior College degree, 4.2% (n=7) had 

earned a Bachelor’s degree, and only 4.2% (n=7) earned a Graduate degree.  

 Can you do the same type of description for the Other race?  What’s interesting about 

this group?  

 Notice that the very last row has not changed. Those with less than HS degree is still 

18.6% (n=279) of the total. 

  

Table 8-1: Crosstab Row Count 

   Respondent’s Highest Degree 

   Less than 

HS 

High 

school 

Junior 

college BA/BS Grad Total 

Race of 

Respondent 

white Count 214 658 74 209 99 1254 

% within Race of 

Respondent 
17.1% 52.5% 5.9% 16.7% 7.9% 100.0% 

% within RS 

Highest Degree 
76.7% 84.4% 82.2% 89.3% 87.6% 83.8% 

% of Total 14.3% 44.0% 4.9% 14.0% 6.6% 83.8% 

black Count 48 92 13 7 7 167 

% within Race of 

Respondent 
28.7% 55.1% 7.8% 4.2% 4.2% 100.0% 

% within RS 

Highest Degree 
17.2% 11.8% 14.4% 3.0% 6.2% 11.2% 

% of Total 3.2% 6.1% .9% .5% .5% 11.2% 

other Count 17 30 3 18 7 75 

% within Race of 

Respondent 
22.7% 40.0% 4.0% 24.0% 9.3% 100.0% 

% within RS 

Highest Degree 
6.1% 3.8% 3.3% 7.7% 6.2% 5.0% 

% of Total 1.1% 2.0% .2% 1.2% .5% 5.0% 

Total Count 279 780 90 234 113 1496 

% within Race of 

Respondent 
18.6% 52.1% 6.0% 15.6% 7.6% 100.0% 

% within RS 

Highest Degree 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 18.6% 52.1% 6.0% 15.6% 7.6% 100.0% 
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Now, let’s look at the column variable (“% within RS Highest Degree”): 

This time, we’re looking at amongst degrees, what was the racial breakdown.  

 There were 279 respondents who earned less than a HS degree. They accounted for 

18.6% of the total number of respondents. Of the respondents who earned less than a 

HS degree, Whites accounted for 76.7%, Blacks accounted for 17.2%, and Other races 

accounted for 6.1%.  

o Notice that Whites make up a very a large part of those who earned less than 

HS degree. But there are just more whites in the data! 

 Of the 234 respondents who earned a Bachelor’s degree (15.6% of total), Whites were 

89.3%, Blacks were 3%, and Other races were 7.7%.  

Can you interpret the remaining numbers for categories of degrees? 

 

Table 8-2: Crosstab Column Count 

   Respondent’s Highest Degree 

   Less than 

HS 

High 

school 

Junior 

college BA/BS Grad Total 

Race of 

Respondent 

white Count 214 658 74 209 99 1254 

% within Race of 

Respondent 
17.1% 52.5% 5.9% 16.7% 7.9% 100.0% 

% within RS 

Highest Degree 
76.7% 84.4% 82.2% 89.3% 87.6% 83.8% 

% of Total 14.3% 44.0% 4.9% 14.0% 6.6% 83.8% 

black Count 48 92 13 7 7 167 

% within Race of 

Respondent 
28.7% 55.1% 7.8% 4.2% 4.2% 100.0% 

% within RS 

Highest Degree 
17.2% 11.8% 14.4% 3.0% 6.2% 11.2% 

% of Total 3.2% 6.1% .9% .5% .5% 11.2% 

other Count 17 30 3 18 7 75 

% within Race of 

Respondent 
22.7% 40.0% 4.0% 24.0% 9.3% 100.0% 

% within RS 

Highest Degree 
6.1% 3.8% 3.3% 7.7% 6.2% 5.0% 

% of Total 1.1% 2.0% .2% 1.2% .5% 5.0% 

Total Count 279 780 90 234 113 1496 

% within Race of 

Respondent 
18.6% 52.1% 6.0% 15.6% 7.6% 100.0% 

% within RS 

Highest Degree 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 18.6% 52.1% 6.0% 15.6% 7.6% 100.0% 
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Does it surprise you that in the US, an overwhelming majority of respondents have earned a 

HS or Bachelor’s degree and far fewer people have gone on to earn graduate degrees? 

 

Step 6: Summary Paragraph 

 

Again, you may NOT just turn-in the results of your Output. You have to write it up so that it’s 

neat, makes sense, and clearly shows that you understand the results. 

 

Begin by right clicking on your table and charts, then copy and paste them into a word 

processing file. Again, make use of MS Word’s AutoFit feature (see Lesson 2: Exporting to 

Word). Finally, write a paragraph to describe your results. Your paragraph should be similar to 

the following: 

 

Crosstabs contain a lot of information. Do NOT just report a laundry list of each percentage in 

each cell. That would be really boring. Look for information that looks interesting. For 

example, the fact that so many graduate from HS or have a Bachelor’s degree, etc. 

 

Finish by saving your results including the Syntax, Output, and Word files! 

 

Sample: 

Of a possible 3,000 respondents, 1,496 respondents answered both questions about race/ethnic 

identity and highest degree earned. Of the 1,496 respondents, 83.3% (n=1,254) were White, 

11.2% (n=167) were Black, and 5% (n=75) were Other. Amongst Whites, 16.7% (n=209) had 

earned a BA/BS. Blacks lagged behind with only 4.2% (n=7) reporting attaining a BA/BS 

degree. However, Blacks and Whites are about the same in terms of earning HS degrees with 

55.1% (n=92) of Blacks reporting HS degrees and 52.5% (n=658) of Whites reporting the 

same.  

 

YOUR NOTES: 
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Lesson 9: Pearson’s r, Bivariate Correlation, & Scatterplots 
 

Purpose:  

This lesson explains how to create a scatterplot and interpret your results. Scatterplots are 

useful for showing relations between two interval-ratio variables. Like crosstabs, 

scatterplots summarize a set of bivariate (two variables) data, usually created before working 

out a linear correlation coefficient or fitting a regression line.  

 

Scatter plots are particularly useful for looking at the relationship between interval-ratio 

variables. A crosstab of interval-ratio variables would be too cumbersome to read.  

Each dot or unit on a scatterplot represents a respondent’s answers to both variables (on the X 

axis and on the Y axis). Thus, scatterplots provide a good visual picture of the relationship 

between the two variables, and aids in the interpretation of the correlation coefficient or 

regression model. 

 

Goals: 

 Find Pearson’s r 

 Create a scatter plot for two variables. 

 Add a fit line to a scatter plot. 

 Understand the value of scatter plots. 

 Understand how to interpret your results including the R coefficient and fit lines 

 

Summary Steps: 

Step 1. Analyze  Correlate  Bivariate… 

Step 2. from Menu Bar (Graphs  Legacy Dialogs  Scatter/Dot) 

Step 3. Select Scatter Plot Type 

Step 4. Select Variables 

Step 5. View Output 

Step 6. Add Fit Line 

Step 7. Interpret Output 

Step 8. Summary Paragraph 

 

 

Finding Pearson’s r (correlation coefficient) 

Step 1: Analyze   

 

Step 1: Find the Pearson’s r to check the correlation coefficient  
CORRELATIONS 

  /VARIABLES=age tvhours 

  /PRINT=TWOTAIL NOSIG 

  /MISSING=PAIRWISE. 

 

Correlate  Bivariate 
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A new window pops up: 

 
 

 

Choose your two variables and select Paste to get the syntax. 
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Here are the results: 

 
Notice that this is a matrix. The Pearson Correlation is .186 and according to the table, the 

result is statistically significant at p = < .001.  

 

Scatter Plots from Menu Bar 

In the Menu Bar, select Graphs  Legacy Dialogs  Scatter/Dot.  

Figure 9-1: Scatter Plot from Menu Bar 
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The Scatter Plot dialog box appears 

 

Step 2: Select Scatter Plot Type 

Select the type of scatter plot that you want by clicking on appropriate icon.  

 

Figure 9-2: Scatter Plot Types 

 
There are several types of scatter plots that you can create: 

 The Simple Scatter allows you to plot one variable as a function of another. It is the 

most frequently used type of scatter plot for simple correlation and linear regression.  

 The Matrix Scatter allows you to plot several simple scatter plots organized in a 

matrix. This is useful when you want to show all possible scatter plots for a 

combination of variables.  

 The Overlay Scatter allows you to plot several variables as a function of another 

single variable.  

 The 3-D Scatter allows you to three dimensional (i.e. 3 variable) scatter plots. 

 The Simple Dot plots individual observations at the values for a numeric variable. 

Note that there is no other axis. Therefore, the vertical position of a dot does not 

indicate a particular value. These graphs are sometimes called density plots. 

 

For this example, select Simple Scatter. After selecting Simple Scatter, click the Define 

button to choose variable 
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Step 3: Select Variables 

Another dialog box appears: 

 

Figure 9-3: Define Variables 

 
 

Choose your variables. The dependent variable goes in the Y Axis and the independent 

variable goes in the X axis. In this example, choose  

 “R Income in Constant Dollars” for the Y-axis and  

 “Age” for the X-axis 

In this case, I’m positing that R’s Income depends on R’s Age.  

 

Figure 9-4: Select Variables 

 

The dependent 

variable goes 

in the Y axis. 

The 

independent 

variable goes 

in the X axis. 
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Click OK to run the analysis or Paste to generate syntax. 

  

Step 4: Interpret Output 

Here’s your output: 

 

 
Step 5: Add a Fit Line 

The fit line represents the trend of the data. Some fits lines are regression based. Others are 

based on iterative weighted least squares. 

Each dot or unit represents 

one respondent’s response 

to both variables (x, y). For 

example, a respondent 

answered “age when first 

married” and “total family 

income”— both answers are 

combined as one dot in the 

format (x, y). The resulting 

pattern of responses from all 

respondents indicates the 

type and strength of the 

relationship between the two 

variables. 
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To add a Fit Line, double click on your chart. 

Figure 9-5: Add Fit Line 

 
 

The Chart Editor pops up: 

Figure 9-6: Chart Editor 

 
 

Click on the icon for a Fit Line or click Elements -> Fit line.  
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The Properties window automatically pops up.  

Figure 9-7: Fit Line 

 
 

Change the properties of your fit line if you want including changing the weight of the line or 

the color of the line. When you have it the way you want, click Apply and just close the pop-
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up box.

 
 

You may also change other values including the scale of the axis—notice that in the original 

scatterplot, the Y axis only goes up to 20,000.  

 

Here are the final results:  
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Step 6: Interpret Output 

a. The more the points tend to cluster around a straight line, the stronger the linear 

relationship between the two variables (the higher the correlation).  

b. If the line around which the points tends to cluster runs from lower left to upper right     

[         ], the relationship between the two variables is positive (direct) (as is the case 

here).  

c. If the line around which the points tends to cluster runs from upper left to lower right    

[          ], the relationship between the two variables is negative (inverse).  

d. If there exists a random scatter of points, there is no relationship between the two 

variables (very low or zero correlation); this example is a pretty weak correlation—

notice that the plots are pretty scattered. 

e. Very low or zero correlation could result from a non-linear relationship between the 

variables. If the relationship is in fact non-linear (points clustering around a curve, not 

a straight line), the correlation coefficient will not be a good measure of the strength.  

f. A scatter plot will also show whether or not there are any outliers in the data—notice 

the wayward plots that stand out all by themselves. 

g. Also notice your R coefficient- R sq Linear = 0.035.  

 

Step 7: Summary Paragraph 

 

A Pearson’s correlation was run to determine the correlation between Age and Respondent’s 

Income. Based on 2237 respondents, the Person’s correlation was .186 and was statistically 
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significant at p = < .001. The scatter plot and the R sq linear coefficient of 0.035 between Age 

R’s Income indicate a positive correlation, age only explains about 3.5% of the variation in 

income.  

 

YOUR NOTES: 
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Lesson 10: Z-Scores 
 

Purpose:  

This lesson explains how to create a new variable composed of z-scores. 

 

Goals: 

 Delete a variable. 

 Create a new variable made up of z-scores of a variable. 

 Understand the relationship of your new variable to the original and analyse your 

results. 

 

Summary Steps: 

Step 1. From Menu Bar (Analyze  Descriptives  Descriptives) 

Step 2. Run Frequency Distributions for Your Old and New z-score variables 

Step 3. Interpret Output 

 

 

Step 1: Create a New Variable composed of z-scores 

We know how to calculate a Z-score, but now we want SPSS to generate the Z-score for us. 

Remember that since we’re working with Z-score, our variable MUST be interval-ratio.  

 

In the menu bar, go to Analyze  Descriptives  Descriptives 

 

Figure 10-1: Descriptives from Menu Bar 

 
A dialog box pops up. Choose the variable Hours Per Day Watching TV and send it over.  

Click the box for “Save standardized values as variables” 

Click OK 
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Figure 10-2: Select Variable 

 
 

 Nothing seems to happen because this process only commands SPSS to create a new 

variable made up of the z-scores of “Hours Per Day Watching TV.” 

 Go back to Variable View. Scroll to the bottom—you should have a new variable 

called “Ztvhours.” 

 

Figure 10-3 
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Step 2: Run Frequency Distributions for Your Old and New z-score Variable 

Now, run frequency distributions for both variables and include the Max, Min, Mean, St. 

Deviation, and a histogram with a normal curve (these steps aren’t included here because the 

process was covered in a previous lesson). 

 

Step 3: Interpret Output 

Statistics 

  Hours Per Day 

Watching TV 

Zscore:  Hours Per 

Day Watching TV 

N Valid 1489 1489 

Missing 11 11 

Mean 2.90 .0000 

Std. Deviation 2.238 1.00000 

Minimum 0 -1.30 

Maximum 24 9.43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notice that your valid 

cases and missing 

cases are the same. 

This process 

essentially just turns 

all the values into z-

scores for you so 

they should be the 

same. 

In the original 

variable, the mean 

number of hours of 

spent watching TV 

was 2.90 hours. 

Notice that in the 

standardized z-

score, the mean is 

now 0. Remember 

the formula? 
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Hours Per Day Watching TV 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 0 56 3.7 3.8 3.8 

1 311 20.7 20.9 24.6 

2 422 28.1 28.3 53.0 

3 282 18.8 18.9 71.9 

4 183 12.2 12.3 84.2 

5 95 6.3 6.4 90.6 

6 67 4.5 4.5 95.1 

7 10 .7 .7 95.8 

8 32 2.1 2.1 97.9 

9 2 .1 .1 98.1 

10 15 1.0 1.0 99.1 

12 8 .5 .5 99.6 

16 2 .1 .1 99.7 

20 2 .1 .1 99.9 

22 1 .1 .1 99.9 

24 1 .1 .1 100.0 

Total 1489 99.3 100.0  

Missing NA 11 .7   

Total 1500 100.0   
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Zscore:  Hours Per Day Watching TV 

  Frequenc

y Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid -1.2956630988273374 56 3.7 3.8 3.8 

-0.8488723729927131 311 20.7 20.9 24.6 

-0.402081647158089 422 28.1 28.3 53.0 

0.04470907867653525 282 18.8 18.9 71.9 

0.49149980451115943 183 12.2 12.3 84.2 

0.9382905303457837 95 6.3 6.4 90.6 

1.3850812561804078 67 4.5 4.5 95.1 

1.831871982015032 10 .7 .7 95.8 

2.2786627078496564 32 2.1 2.1 97.9 

2.7254534336842804 2 .1 .1 98.1 

3.172244159518905 15 1.0 1.0 99.1 

4.065825611188153 8 .5 .5 99.6 

5.85298851452665 2 .1 .1 99.7 

7.640151417865146 2 .1 .1 99.9 

8.533732869534395 1 .1 .1 99.9 

9.427314321203644 1 .1 .1 100.0 

Total 1489 99.3 100.0  

Missin

g 

System 
11 .7 

  

Total 1500 100.0   

 

These are the actual z-scores for your values. Compare the frequency table of the original 

variable to this frequency table. Notice that the valid percents and frequencies match. In other 

words, those who watched 0 hours of TV correspond to a z-score of -1.2956. To determine 

what percentile are these respondents in terms of watching TV, use the z-score table in your 

Appendix. You may want to round these values to 2 decimal places.  

 

Finally, notice that your histograms are also exactly the same. Why do you think that is the 

case? 
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YOUR NOTES: 
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Lesson 11: Confidence Intervals 
 

Purpose:  

This lesson explains how to report a Confidence using SPSS.  

 

Goals: 

 Create and report a confidence interval using SPSS 

 

Summary Steps: 

Step 1. From Menu Bar (Analyze  Descriptives  Explore) 

Step 2. Select Variables 

Step 3. Select Confidence Interval 

Step 4. Exclude Cases 

Step 5. Run Analysis 

Step 6. Interpret Output 

 

 

Step 1: Confidence Intervals from Menu Bar 

 

Go to Analyze  Descriptives  Explore 

 

Figure 11-1: Confidence Intervals from Menu Bar 

 
 

 

 

A dialog box appears. 
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Figure 11-2: Explore Dialog Box 

 
 

Step 2: Select Variable 

Choose the variable for analysis and send it to the Dependent List. Then lick Statistics in the 

Display box. 

 

Figure 11-3: Select Variable 

 
 

Step 3: Select Confidence Interval 

Then choose a Confidence Interval for the Mean—the default is 95%. You could also choose 

90%, 99%, 99.9%, or even 50%!  Remember that these confidence levels correspond to alphas. 
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Figure 11-4: Select Confidence Interval 

 
 

Click Continue to return to the main screen. 

 

Step 4: Exclude Cases 

Click Options to open another dialog box. 

 

Figure 11-5: Exclude Cases 

 
 

 

 



   

 

Page 89 of 122 
v.7-2016.09 

Figure 11-6: Exclude Cases Dialog Box 

 
 

Make sure that Explore cases listwise is selected. Click Continue. 

 

Step 5: Run Analysis 

Click Ok to run the analysis or Paste to generate syntax. 

 

Figure 11-7: Run Analysis 
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Step 6: Interpret Output 

Here’s your output:  

 

Table 11-1: Summary Table 

Case Processing Summary 

 Cases 

 Valid Missing Total 

 N Percent N Percent N Percent 

Age of 

Respondent 
1495 99.7% 5 .3% 1500 100.0% 

 

 

Table 11-2: Confidence Interval Descriptives 

Descriptives 

   Statistic Std. Error 

Age of 

Respondent 

Mean 46.23 .450 

95% Confidence 

Interval for Mean 

Lower Bound 45.34  

Upper Bound 47.11  

5% Trimmed Mean 45.64  

Median 43.00  

Variance 303.386  

Std. Deviation 17.418  

Minimum 18  

Maximum 89  

Range 71  

Interquartile Range 27  

Skewness .500 .063 

Kurtosis -.700 .126 

 

A random sample was drawn of 1,495 respondents representing all New Yorkers. The mean 

age of the respondents was 46.23 years with a standard deviation of 17.418 years. At a 95% 

confidence level, the mean age of all New Yorkers is between 45.34 and 47.11 years. 

 

What if you only have nominal or ordinal level data?  Could you report confidence intervals?  

Of course!  We do this all the time in elections. Unfortunately, SPSS doesn’t do this for you.  

BUT you could have SPSS run a frequency distribution which provides you with the 

percentages for each response category. Then you would have to calculate the confidence 

interval by hand using the formulas in the book for proportions.   

 

YOUR NOTES:
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Lesson 12: Hypothesis Testing - One-Sample Means 
 

Purpose:  

This lesson explains how to conduct a hypothesis test using a one samples means test. 

 

Goals: 
 Understand how to run a one sample means hypothesis test 

 Understand where SPSS fits into the five step model for hypothesis testing 

 Interpret the results of output for a one-sample means test from SPSS 

 

Summary Steps: 

Step 1. Compare Means from Menu Bar (ANALYZE  COMPARE MEANS  ONE 

SAMPLE T-TEST) 

Step 2. Select Variable 

Step 3. Enter (known) Test Value 

Step 4. Choose Alpha (or Confidence Interval) 

Step 5. Run Analysis 

Step 6. Interpret Output 

Step 7. Summary Paragraph 

 

 

Research Question:  

Let’s say you know that the average age of the US population is 43 years ( = 43). Pretend for 

a second that your GSS dataset represents only New Yorkers—that your dataset was a random 

sample of New Yorkers. You want to find out if New Yorkers (as represented by your sample) 

are statistically significantly different from the US population in terms of age.  

 

By now, you should be able to answer this question using what you learned in the textbook 

about the 5-step model of hypothesis testing for one sample means. You still have to know 

what your assumptions, etc. are. But instead of doing all the calculations by hand, we can use 

SPSS to make the calculations for us.  

 

Solution: The 5-Step Model for Hypothesis Testing- One-Sample Means 

 

Step 1: Assumptions 

 Sample is random 

 Level of measurement of data is interval ratio 

 Sampling distribution is normal 

Step 2: State hypotheses 

 H0: μ = 43 

 H1: μ ≠ 43 

 

Step 3: Selecting sampling distribution and establishing critical area 

 Sampling distribution = t  

   α  = .05, two-tailed test 

   df = N – 1 

   t (crit) = +/- 1.96   
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Step 4: Computing the statistic 

    

?  – Use SPSS to calculate the statistic 

Step 5: Making a decision 

 

   ? – Make decision based on results from SPSS 

 

Step 1: Compare Means from Menu Bar 

 

Go to ANALYZE  COMPARE MEANS  ONE SAMPLE T-TEST 

 

Figure 12-1: Compare Means from Menu Bar 

 
A dialog box pops up. 

 

Step 2: Select Variable 

Move the variable Age (since that’s the variable we’re testing) to the Test Variable(s) box. 

Keep in mind that you MUST use interval-ratio data if you’re comparing means ( X ). 

 

Figure 12-2: Select Variable 
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Step 3: Select Test Value 

The Test Value box is where you enter  or the known population value. When running a one-

sample test, you’re comparing a sample mean ( X ) to a known population mean ().  

 

Here, we’re comparing our sample (again, who represents all New Yorkers) to the population 

of the United States; and we said we know that the mean age of the United States population is 

43 years. So enter 43 in the Test Value box. 

 

Figure 12-3: Enter Test Value 

 
 

Step 4: Select Alpha or Confidence Interval 

Then click Options. A new dialog window pops up. This window is where you choose your 

alpha or the confidence level. We’ve already decided in Step 3 of the five-step model that we 

were going to use an alpha of .05 (or  = .05) aka a confidence interval of 95%.  

Check the box for Exclude Cases Analysis by Analysis. 

 

Figure 12-4: Select Alpha 
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Then click Continue to return to the main screen. 

 

Step 5: Run Analysis 

Click OK or Paste.  

Figure 12-5: Run Analysis 
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Step 6: Interpret Output 

 

One-Sample Statistics 

 

N Mean 

Std. 

Deviation 

Std. Error 

Mean 

Age of Respondent 1495 46.23 17.418 .450 

 

 

 

 

  

One-Sample Test 

 Test Value = 43                                       

 

t df Sig. (2-tailed) 

Mean 

Difference 

95% Confidence Interval of 

the Difference 

 Lower Upper 

Age of 

Respondent 
7.163 1494 .000 3.227 2.34 4.11 

 

 

 

 

 

 

 

 

 

Your t(obtained) = 7.163 

 

Now, make your decision to answer the question whether your sample is statistically 

significantly different from the US population in terms of age. 

 

Step 7: Summary Paragraph 

The mean age of a sample of 1,495 respondents representing all New Yorkers was 46.23 years 

with a standard deviation of 17.418 years. Using a one sample means test, we find a t-obtained 

of 7.163. Therefore, we reject our null hypothesis. New Yorkers are statistically significantly 

older than the US population (mean age of 43 years) and that difference is significant at the 

.000 level. 

 

YOUR NOTES:

This is the mean age of your sample (which represents 

all New Yorkers). So the mean age of all New Yorkers 

is 46.23 years with a standard deviation of 17.418 years. 

If you can visualize your 

distribution with the 

critical areas, you 

already know that 7.163 

falls into the critical area 

established by an alpha 
of .05 (+/-1.96). 

 

This box gives you the exact level at which the 

difference is statistically significant; in this 

case, the difference is statistically significant 

not only at the .05 level but at the .000 level!  

In other words, the probability of you drawing 

this sample by chance is less than .000—so 
your sample must be drawn from a different 

population than the general US population. 

Hence, your New Yorkers are statistically 

significantly different from the US population 

on age. 

 

IF there had been no 
statistical significance, 

your lower boundary 

would have been less than 

1.0.  

 

Notice , the Test Value 
we entered. 
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Lesson 13: Two Sample Means Test 
 

Purpose:  

This lesson explains how to conduct a two sample means test in SPSS. In the last lesson you 

compared a sample mean to some known population value to determine how different your 

sample was from some population. We pretended that the dataset you’re working with only 

represents New Yorkers and we knew the population value for the population of the United 

States; so in the last lesson you were comparing New Yorkers to the rest of the United States. 

In reality, you often do not know the population values. So today’s lesson allows you to 

compare the means of two groups on some variable using only the data you do have. This two 

sample means test allows you to ask questions such as is there a statistically significant 

difference between males and females in terms of educational attainment, salaries, income, 

etc.? Or is there a statistical significance between Blacks and Whites on educational 

attainment, salaries, income, etc.? In fact, the example we’ll use today in class is the question 

about males and females and income. 

 

Goals: 

 Run a two sample means test 

 Understand how to define groups for a two sample means test 

 Know how to read a Levene’s Test for Equality of Variance 

 Report the correct statistics of a t-test based on the Levene’s Test for Equality of 

Variance 

 Understand how to report the results of a two-sample means t-test 

 

Summary Steps: 

Step 1. Check the Values for Groups 

Step 2. from Menu Bar (Analyze  Compare Means  Independent Samples T 

Test…) 

Step 3. Choose Test Variable 

Step 4. Define Groups 

Step 5. Choose Alpha or Confidence Interval 

Step 6. Run Analysis 

Step 7. Interpret Results 

Step 8. Summary Paragraph 

 

Syntax: 

T-TEST 

  GROUPS= sex (1 2) 

  /MISSING=ANALYSIS 

  /VARIABLES= rincome 

  /CRITERIA=CIN(.95) . 

 

 

The Research Question: 

We’re interested in whether there is a statistically significant difference between Males and 

Females in terms of Age. 
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Start with the five-step research process: 

 

Step 1: Assumptions 

 Independent random samples 

 Level of measurement of data is interval ratio 

 Sampling distribution is normal 

 

Step 2: State hypotheses 

 H0: μ1 = μ2 

 H1: μ1 ≠ μ2 

 

Step 3: Selecting sampling distribution and establishing critical area 

 Sampling distribution = t  

   α  = .05, two-tailed test 

   df = N – 1 

   t (crit) = +/- 1.96  

 

Step 4: Computing the statistic 

 

This is the step where you would normally be working on your calculations, but since 

we have SPSS, let’s let SPSS do the work for us. 

 

Step 5: Make decision 

 Answer the research question based on SPSS results. 

 

 

Step 1: Checking the values of the “grouping variable” 

The grouping variable is the variable of the groups you would like to compare in this t-test 

Since we’re interested in whether there is a statistical significant difference between the 

incomes of males and females, the two groups we’re interested in are males and females; the 

grouping variable is “sex” 

 

Determine the numeric values that have been assigned to males and females by going to 

variable view and checking how the groups have been coded. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13-1: Variable View 
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Figure 13-2: Variable View Dialog Box 

 
 

In this case, the numeric assignment is  

1= Male  

2= Female 

Either make a mental note or jot down the values so you don’t forget them later 

Exit this screen by clicking OK 

 

Step 2: Commands to Start the Analysis 

Go to Analyze  Compare Means  Independent Samples T Test… 

Figure 13-3: Independent Sample Means from Menu Bar 
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A dialog window pops up. 

 

Step 3: Choosing the Test Variable and Grouping Variable 

 

Figure 13-4: Variables Dialog Box 

 
 

 

Figure 13-5: Select Variables 

In the Test Variable box, enter the 

variable you’re interested in (or dependent 
variable).  

 In this case “Respondents Income” 

 Remember, you must use interval 
ratio data if you’re going to look at 

means. 

The Grouping Variable box is 

where we would put the groups 

we wanted to compare on the 
test variable.  

 In this case, “Sex”   

 Choose the variable Sex 
and enter it here.  
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Step 4: Define the Groups 

Click Define Groups… 

 

Figure 13-6: Define Groups 
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A new dialog window pops up. Click Use specified Values— choosing this option tells SPSS 

that you would like to use the same values that were initially assigned to define your grouping 

variable (SEX); in this case, the original numeric assignment was: 1= Male, 2= Female 

So you want to use the same values to represent the same groups: 1= Male, 2= Female 

Figure 13-7: Define Groups Dialog Box 

 

 
What you’re doing in this step is defining which groups you want to use. Sometimes there may 

be more than two groups. For example, there are several groups for the variable race and it 

may have been defined this way: 1= Black, 2= White, and 3= Other. If you had been interested 

in comparing Blacks and Others, your groups assignment in this step would be 1 and 3. 

 

Click Continue when you’re done. 

 

Step 5: Choose the Alpha or Confidence Interval 

Click Options 

 

Figure 13-8: Options 
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Another dialog window opens: 

Figure 13-9: Select Alpha 

 
 

Choose your alpha or confidence interval—remember that an alpha of .05 is the same as a 

confidence interval of 95%, etc. 

 

There is also an option to Exclude cases analysis by analysis or Exclude cases listwise.  

 Exclude cases analysis by analysis means that your test will include all cases that have 

data for the variables you’ve chosen.  

 Excluding cases listwise means your analysis will only include cases that have answers 

for ALL variables in the data set. This option usually shrinks your dataset considerably 

since most respondent skip one or two questions. 

We usually choose to “Exclude cases analysis by analysis.”  

Click Continue 

 

Step 6: Run Analysis 

Click OK to run the analysis 

Figure 13-10 
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Step 7: Interpreting Output 

Here are the results or output: 

 

Group Statistics 

 RESPONDENTS 

SEX N Mean Std. Deviation 

Std. Error 

Mean 

AGE OF 

RESPONDENT 
 

MALE 2116 48.99 16.698 .363 

FEMALE 2741 49.50 17.596 .336 

 

 

 

 

Independent Samples Test 

 

Levene's Test 

for Equality 

of Variances t-test for Equality of Means 

F 

 

Sig. 

 

 t df 

Sig. 

(2-

tailed) 

Mean 

Diff. 

Std. 

Error 

Diff. 

95% 

Confidence 

Interval of the 

Difference 

Lower Upper 

Age of 

Respondent 

Equal 

variances 

assumed 

11.754 

 

.001 -1.034 4855 .301 -.515 .498 -1.492 .461 

Equal 

variances 

not 

assumed 

  

-1.041 4654.89

4 

.298 -.515 .495 -1.485 .455 

 

 

 

 

Levene’s Test 

When we run a two sample means test in SPSS, we’re actually conducting two tests. The first 

is a Levene’s Test for Equality of Variances. The Levene’s Test tells us whether we can or 

cannot assume equal variances for our samples; that result, in turn, determines which row of t-

test results we should read. 

 

The results for the Levene’s Test are reported in the first two columns “F” and “Sig”. The 

statistic for the Levene’s Test is called the F statistic. The second column indicates at what 

level the F statistic is significant. The statistic offers two possibilities:  

 

1. If the Significance of the Levene’s Test (Sig.) is >.05, we can assume equal variance; 

use the results from the TOP row of statistics for the t-test (in orange). 

 Equal variances assumed means that the variability in the two conditions (males 

and females in this case) is not significantly different—that’s a good thing. 

If Levene’s Sig. < .05, equal 

variance can NOT be assu,ed, use 

bottom results. 

If Levene’s Sig >.05, we 

can assume equal 

variance, use top results. 
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2. If the Significance of the Levene’s Test is <.05, we cannot assume equal variance; use 

the BOTTOM row of statistics. 

 The scores in one condition vary a great deal from the scores in your second 

condition. This is not a good thing, but SPSS takes this into account by giving 

you different results in the bottom row. 

 

In this case, the F statistic = 11.754 and is significant at the .001 level (see red). Since .001 < 

.05, we cannot assume equal variance and we use the BOTTOM row of statistics for the t-test. 

t-Test 

The Levene’s Test is followed by the actual t-test. Here’s what they each column means: 

 

 t : the actual t statistic 

 df : degrees of freedom 

 Sig (2-tailed): the level at which the t statistic is significant 

 Mean Difference : the difference between the two means 

 Std. Error Difference : difference between the standard errors 

 Confidence Interval of the difference (the mean difference) 

 

We are concerned primarily with the values in the t and Sig (2-tailed) columns. 

 The t is the actual t statistic or if we were doing calculations, this would be your 

t(obtained). In this case, our t(obtained)= -1.041 (remember based on our Levene’s 

Test, we’re reading the bottom row of statistics!). 

 Try to picture where this value falls on the normal curve. 

 
 

The Sig (2-tailed) tells us at what level our t-test is NOT statistically significant. According to 

this t-test, our results are statistically significant at the .298 level. 

 

Step 8: Summary Paragraph (this is Step 5 of the 5-Step Model) 

 

Sample Paragraph #1: 

A two-sample statistical means test was conducted to compare whether Males (N=2,116) and 

Females (N=2,741) were related on Age. There was no statistical difference between Males (M 

= 48.99, SD = 16.698) and Females (M = 49.50, SD = 17.596) on Age; t(4855) = -1.034, p = 

.301. 

 

t = -1.041 
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Sample Paragraph #2: 

 

A two-sample independent means test was conducted to determine if Males and Females are 

statistically significantly different in age. There were 2,216 males and 2,741 females in the 

sample. The mean age of males was 48.99 years with a standard deviation of 16.698 years; the 

mean age of females was 49.50 years with a standard deviation of 17.596 years. According to 

the two sample test, there is no statistical significant difference between males and females in 

terms of age. 

 

 

**** What if you did not have interval-ratio data?  Could you still conduct this test?  You 

know from your book that we can run this test with proportions. However, SPSS does not run 

statistical significance tests for proportions, so how would you do this?  (answer at bottom of 

page) 

 

YOUR NOTES: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Like the confidence intervals, we can get the proportions by running frequency distributions 

and calculating the rest by hand. But keep in mind the calculations are a bit more onerous. 
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Lesson 14: Chi-Square (
2 ) 

 

Purpose:  

This lesson explains how to run and interpret a Chi-sq test in SPSS. The chi-square test 

measures the hypothesis that the row and column variables in a crosstabulation are 

independent. 

 

Goals: 

 Select appropriate variables for running a Chi-sq test 

 Run a Chi-sq test 

 Understand and interpret the results of a Chi-sq test 

 

Summary Steps: 

Step 1. Crosstabs from Menu Bar (Analyze  Descriptive Statistics  Crosstabs) 

Step 2. Select Variables 

Step 3. Select Statistic (Chi square) 

Step 4. Select Cells Output 

Step 5. Run Analysis 

Step 6. Interpret Results 

Step 7. Summary Paragraph 

 

Syntax: 

CROSSTABS 

  /TABLES=visitart  BY SEX 

  /FORMAT= AVALUE TABLES 

  /STATISTIC=CHISQ 

  /CELLS= COUNT EXPECTED COLUMN 

  /COUNT ROUND CELL  

 

 

In this example, we’re investigating whether the sex of the respondent is related to whether or 

not he/she visited an art museum in the last year. 

 

Start by going through the Five-Step Model of Hypothesis Testing: 

 

Step 1: State your Assumptions 

Independent Random Samples 

Variables are nominal 

 

Step 2: State your hypotheses 

H0: The variables are independent 

H1: The variables are dependent 

 

Step 3: Determining your critical area 

Determine your degrees of freedom= (r-1)(c-1) 

Choose an alpha and determine your critical area 

 

Step 4: Finding your statistic (this is what SPSS does for you) 
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Step 1: Crosstabs from Menu Bar 

Select Analyze  Descriptive Statistics  Crosstabs 

 

Figure 14-1: Crosstabs from Menu Bar 

 
A new dialog box opens. 

 

Step 2: Select Variables 

Figure 14-2: Select Variables 

 
 

These steps should seem familiar to you. Essentially, they are the same steps as running a 

cross-tab. Select a row (independent) Variable (here, we use Respondent’s Sex) and a column 

(dependent) variable (Sex Before Marriage).  

 

 

Step 3: Select Statistic (Chi square) 
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Then click the Statistics button. A new dialog box appears.  

 

Figure 14-3: Statistics Button 

 
 

Figure 14-4: Crosstab Statistics Dialog Box 

 
 Notice that you may select other statistical tests here. Remember that a Chi-Square test by 

itself might tell you whether two variables are related, but it does NOT tell you the strength 

and direction of that relationship. The other tests here are available to determine the strength 

and direction of the relationship between variables. The choice of test is determined by the 

 
 
 
 
 
 
Select Chi-square. Then click 
Continue. 
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level of measurement of the variables under consideration. While these tests are important, 

they fall outside of the scope of this class.  

 

Step 4: Select Cells Output 

When you return to the main menu, click the button for Cells. 

 

Figure 14-1: Cells Button 

 
 

A new dialog box appears.  

Figure 14-6: Cell Display Dialog Box 

 
 

 

Under Counts, select 
Observed & Expected.  

 
Under Percentages, 
select Column.  
 
Then click Continue. 
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Step 5: Run Analysis 

 

Click OK to run the analysis or Paste to generate syntax.. 

 

Figure 14-2: Run Analysis 

 
 

 

Step 6: Interpret Output 

Here are your SPSS results: 

 

Chi-Sq Summary Table 

Summary Table 

  

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Respondent's Sex 

* Visited Art 

Museum or 

Gallery in Last 

Year 

1488 99.2% 12 .8% 1500 100.0% 
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Chi-sq Crosstab Table 

Visited Art Museum or Gallery in Last Yr * Respondent's Sex Crosstabulation 

 

Crosstab Table 

    

Respondent's Sex Total 

Male Female  

Visited Art 

Museum or 

Gallery in Last 

Yr 

Yes Count 245 357 602 

Expected Count 258.1 343.9 602.0 

% within 

Respondent's 

Sex 

38.4% 42.0% 40.5% 

No Count 393 493 886 

Expected Count 379.9 506.1 886.0 

% within 

Respondent's 

Sex 

61.6% 58.0% 59.5% 

Total Count 638 850 1488 

Expected Count 638.0 850.0 1488.0 

% within 

Respondent's 

Sex 

100.0% 100.0% 100.0% 

 

This table is a combination an observed table and an expected table in one. Notice that row for 

Count is what was actually observed. The row for Expected indicates what we would expect to 

see if the variable were independent. The % within Respondents Sex indicates the % of males 

who attended art museums in the last year. Here, 38.4% of the males attended an art museum 

in the last year while 42% of females attended art museums. Notice that since we didn’t select 

any other percentages, they aren’t available in this table. Recall that when we first ran 

crosstabs, we selected many more percentages to report. 

 

Chi-Sq Test 

Now to interpret the Chi-square test itself: 

Chi-Sq Test 

  Value df 

Asymp. 

Sig. (2-

sided) 

Exact 

Sig. (2-

sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-

Square 
1.959(b) 1 .162     

Continuity 

Correction(a) 
1.813 1 .178     

Likelihood Ratio 1.963 1 .161     

Fisher's Exact 

Test 
      .166 .089 

Linear-by-Linear 

Association 
1.958 1 .162     

N of Valid Cases 1488         

a  Computed only for a 2x2 table 

b  0 cells (.0%) have expected count less than 5. The minimum expected count is 258.12. 



   

 

Page 112 of 122 
v.7-2016.09 

The output generated by SPSS includes some redundant information. Only a small portion of 

the output is actually useful for our purposes; the information in which we’re most interested is 

in the first row.  

First, look at the X2 statistic value in bold: 1.959(b). This statistic is your X2 (obtained) — what 

you would get if you had calculated the statistic, remember that the formula for  

 

X2= ∑
(𝑓𝑜−𝑓𝑒)

2

𝑓𝑒
. 

 

Next, look at the value under Assymp. Sig (2-sided) in bold and italics— .162. This is the P-

value—the level at which the test is significant. Here, it’s significant at the .162 level which is 

much greater than .05. Thus we would conclude that the test is not statistically significant so 

we fail to reject our null hypothesis.  

 

Now answer your original question: is there a relationship between sex of the respondent and 

whether or not the respondent visited an art museum in the last year?   

 

Degrees of Freedom 

Also notice the degrees of freedom are provided (df = (row marginal - 1) x (column marginal -

1). AND under the results for the letter b, there is a message that, “0 cells have expected count 

less than 5.”  If many cells had had an expected count of less than 5, it would indicate that it 

would be questionable to use a Chi-square test. 

 

Step 7: Summary Paragraph (Step 5 of the 5-step model) 

 

Using a sample of 638 males and 850 females, a chi-square test was conducted to determine if 

there was a relationship between respondent’s sex and whether or not he/she visited an art 

museum in the last year. A chi-square statistic of 1.959 indicates that there is no statistical 

significance between the two variables at the .05 level. We fail to reject the null hypothesis; 

there is not enough evidence to suggest that the variables are related. The variables are 

independent; sex of the respondent is not related to whether one visits a museum in the last 

year. 

 

YOUR NOTES:
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Lesson 15: ANOVA 
 

Purpose:  

This lesson explains how to run and interpret an ANOVA (analysis of variance) test. A one-

way ANOVA allows us to test whether several means (for different conditions or groups) are 

equal across one variable. Remember a two-sample means test only allows you to test two 

groups or two samples at a time. A chi-sq test can test more than two groups, but it can be 

clumsy to use a chi-sq test for interval-ratio data. An ANOVA allows you to compare the 

means of several groups. 

 

In today’s example, we’re going to test if the mean age of first marriage is different between 

religious preferences. For example, I may believe that Catholics tend to marry at a younger age 

than Atheists, etc.  

 

Goals: 

 Determine when to choose an ANOVA test 

 Understand how to run an ANOVA test 

 Understand how to run a post hoc test (Tukey HSD) 

 Be able to interpret the tables associated with an ANOVA test including the 

Descriptives table, ANOVA test, and post ad-hoc test 

 

Summary Steps: 

Step 1. ANOVA from Menu Bar (Analyse  Compare Means  One Way ANOVA) 

Step 2. Select Variables 

Step 3. Table Options 

Step 4. Post Hoc Test 

Step 5. Interpreting Output 

Step 6. Summary Paragraph 

 

 

Begin with the five-step model:  

 

Step 1: Assumptions 

 Model: Independent random samples 

  Level of measurement of data is interval-ratio 

Populations are normally distributed 

 (ANOVA is quite robust over moderate violations of this 

assumption, but as always, you could check for normality by 

creating a histogram) 

Population variances are equal  

 (Assume that the population distributions have the same variances. 

This assumption is quite important (if it is violated, it makes the 

test's averaging of the variances meaningless). As long as the largest 

variance is no more than 4 or 5 times the size of the smallest 

variance and the sample sizes are equal, then the test is robust to 

violations. Standard deviation is the square root of variance, so you 

can test this by hand using the SPSS output. Square the largest and 
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smallest standard deviation to get the variances, and then divide the 

larger by the smaller. 

 

Step 2: State your hypotheses 

 43210 :  H
  

:1H  At least one of the population means is different  

 

Step 3: Select the sampling distribution and establish the critical areas 

  Sampling distribution= F distribution 

  Alpha= .05 

  Degrees of freedom (within) = (N-k)—see SPSS results in next step 

  Degrees of freedom (between) = (k-1)—see SPSS results in next step 

  F(critical)= based on table—again, see SPSS results in the next step 

  

Step 4: Running the test 

This is usually the step where you would make all your calculations, but since we have SPSS, 

let’s let SPSS do them for us. 

 

 

Step 1: ANOVA from Menu Bar 

Select Analyse  Compare Means  One Way Anova 

 

Figure 15-1: ANOVA from Menu Bar 

 
 

Step 2: Select Variables 

The ANOVA dialog appears. 
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Figure 15-2: ANOVA Dialog Box 

 
Select the independent and dependent variables. The dependent variable is placed in the 

“Dependent List:” box; the independent variable is placed in the “Factor:” box.  

 

Remember the dependent variable is the trait you would like to compare. The independent 

variable is the groups you want to compare. In this case, we think that age of first marriage for 

a person might depend on his/her religious preference. Hence, the variable “age of first 

marriage” is the dependent variable and “religious preference” is the independent variable. 

 

Figure 15-3: Select Variables 

 
 

Step 3: Table Options 

To display the group means and get some descriptive data on your variables, click the Options 

button.  
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Figure 15-4: Options Button 

 
 

 

A new dialog box opens: 

 

 

Figure 15-5: ANOVA Options 

 
 

Check the box for Descriptive. Also make sure that “Exclude cases analysis by analysis” is 

selected. 

 Exclude cases listwise: If you exclude cases listwise, then any case that has missing 

data for any variable including in what you're running will not be included in any of 

your analyses. So, let's say you're doing a one-way ANOVA with a number of 

dependent variables. If you exclude cases listwise, SPSS will drop any case with 

missing data in *one* variable from the analysis of *all* variables, even if that case is 

only missing data for the one variable. 
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 Exclude cases analysis by analysis: Excluding cases analysis by analysis means that 

if you were running statistics for a number of different dependents, cases would be 

excluded *only* for the dependents for which they had missing data (rather than being 

excluded from the whole thing). 

 

Click Continue to return to the main dialog box. 

 

Step 4: Post Hoc Test 

You may wish to run post hoc test on your ANOVA to examine individual mean differences. 

To do so, click "Post Hoc..."  

 

Figure 15-6: Post Hoc Button 

 
 

A new dialog box opens:  

 

Figure 15-7: ANOVA Post Hoc Tests 

 
 

Usually, we run a Tukey test with an ANOVA. Notice that the default significance level is 

0.05. 
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Step 5: Interpret Results 

 

If you've chosen to report descriptive statistics and post-hoc tests, SPSS will give you many 

tables in Output.  

1. The first table is labeled Descriptives.  

2. The second table is the actual ANOVA test.  

3. The third table begins the Post Hoc test—in this case the Tukey test which compares 

each group to the other groups individually. 

Let’s look more closely at each table.  

 

Table 1: Descriptives 

The first table provides you with some basic descriptive statistics. Notice that I’ve included my 

own bottom row in red so that I can refer to each more easily—this last row will NOT be 

present in your output!    

ANOVA Descriptives 

Age When First Married       

 

N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence 

Interval for Mean 

Minimum Maximum 

 Lower 

Bound 

Upper 

Bound 

Protestant 787 22.25 5.014 .179 21.90 22.60 13 58 

Catholic 265 23.63 5.004 .307 23.03 24.24 14 49 

Jewish 23 25.65 4.141 .863 23.86 27.44 20 37 

None 95 23.32 5.015 .515 22.29 24.34 14 38 

Other 26 25.42 3.657 .717 23.95 26.90 19 32 

Total 1196 22.78 5.032 .145 22.49 23.06 13 58 

C1 C2 C3 C4 C5 C6 C7 C8 C9 

 

 C1 shows the groups we have in our analysis (the groups we’re comparing)—in this 

case our religious groups.  

 C2 shows the number of respondents in each group (N); notice that the number of 

respondents (N) for Jews, None, and Other is pretty low, so you may want to note that 

in your explanation later. 

 C3 provides us with the mean age of marriage for each group; clearly, the mean age of 

first marriage for Protestants is younger than for any other group. The main question is 

whether that difference is large enough to be a real difference.  

 C4 provides the standard deviation.  

 C5 provides the standard error which you would expect to see since C6 and C7 report 

the confidence interval. 

 C 8 and C9 provide the minimum and maximum age of first marriage for our 

respondents in each group.  

 

All of these statistics should be pretty familiar to you; we’ve already gone over most of these 

in previous lessons.  
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ANOVA Test 

Table 2 is the actual ANOVA test. We’re primarily interested in the first row that compares 

between groups. The F-value is the obtained value and the “Sig” is the p-value of the test. In 

this case the test is significant at the 0.000 level. In other words, the age of first marriage is 

statistically significant across religious preferences; there is a difference between the religious 

groups and mean age of first marriage and that difference is statistically significant at the 0.000 

level. 

ANOVA 

Age When First Married     

 
Sum of 

Squares df Mean Square F Sig. 

Between 

Groups 
810.574 4 202.644 8.197 .000 

Within Groups 29444.265 1191 24.722   

Total 30254.839 1195    

ANOVA Multiple Comparisons Test 

The third table begins your post hoc test; now that your ANOVA test has shown that there is 

statistical significance, the Tukey HSD (honestly significant differences) test compares the 

differences between each group to determine which groups are statistically significant from 

which groups. Again, I’ve inserted a row at the top in red to make my explanation of the 

results easier to understand—once more, your results will NOT include this row!  
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Multiple Comparisons 

Age When First Married 

Tukey HSD 

    

C1 C2 C3 C4 C5 C6 

(I) Religious 

Preference 

(J) Religious 

Preference 

Mean 

Difference (I-J) Std. Error Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Protestant Catholic -1.381* .353 .001 -2.35 -.42 

Jewish -3.399* 1.052 .011 -6.27 -.53 

None -1.063 .540 .282 -2.54 .41 

Other -3.170* .991 .012 -5.88 -.46 

Catholic Protestant 1.381* .353 .001 .42 2.35 

Jewish -2.018 1.081 .336 -4.97 .93 

None .318 .595 .984 -1.31 1.94 

Other -1.789 1.022 .403 -4.58 1.00 

Jewish Protestant 3.399* 1.052 .011 .53 6.27 

Catholic 2.018 1.081 .336 -.93 4.97 

None 2.336 1.155 .256 -.82 5.49 

Other .229 1.423 1.000 -3.66 4.12 

None Protestant 1.063 .540 .282 -.41 2.54 

Catholic -.318 .595 .984 -1.94 1.31 

Jewish -2.336 1.155 .256 -5.49 .82 

Other -2.107 1.100 .310 -5.11 .90 

Other Protestant 3.170* .991 .012 .46 5.88 

Catholic 1.789 1.022 .403 -1.00 4.58 

Jewish -.229 1.423 1.000 -4.12 3.66 

None 2.107 1.100 .310 -.90 5.11 

*. The mean difference is significant at the 0.05 level.   

 

 C1 lists each of the groups of comparison. 

 C2 compares the group in Column 1 to each of the other groups in the test. For 

example Protestants are compared to Catholics, Jews, None, and Other separately. 

 C3 reports the mean difference between each group. A (*) next to the mean difference 

value in this column indicates a statistical significant relationship. In this table, there’s 

statistical significant difference betweens Protestants and Catholics, Protestants and 

Jews, and Protestants and Other. But there is NO statistical significant relationship 

between Protestants and those who reported that their religious preferences was None. 

o A positive or negative sign indicates the direction of the relationship. In this 

case, Protestants marry at a younger age than all groups; the mean difference is 
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(-) for all groups. If you go back to your summary table, you’ll notice that 

Protestants have a younger mean age of first marriage than all other groups. 

That’s what this mean difference is— the difference between two means. If the 

sign had been (+), it would indicated that the mean age was older than the other 

groups. 

 C4 reports the standard error. 

 C5 reports the significance or P-value. 

 C6 is the confidence interval for the mean difference. 

This test is similar to running a series of Two-Sample t-tests. 

 

Table 3 reported which groups were statistically significantly different from which groups. 

However, remember that in an ANOVA test, the groups should be about equal size (N). In this 

case, the small size of both the Jewish group and the Other group should probably be cause for 

concern and you should state that in your summary paragraph. 

ANOVA Turkey HSD 

The last table is a summary of the third table without all the detail. The categories are grouped 

together based on whether they are different. Here, Protestants are in one group with None 

(there is no difference between them), but there are differences between Protestants and all 

other groups (Catholics, Other, and Jews). Then None, Catholics, Other, and Jews are grouped 

together (under column 2) because they do not differ from each other.  

 

Age When First Married 

Tukey HSD   

Religious Preference N 

Subset for alpha = 0.05 

1 2 

Protestant 787 22.25  

None 95 23.32 23.32 

Catholic 265 23.63 23.63 

Other 26  25.42 

Jewish 23  25.65 

Sig.  .624 .122 

Means for groups in homogeneous subsets are displayed. 

Personally, I find this table a little more complicated to read since you have to understand 

exactly where the overlaps occur.  

 

Step 6: Summary Paragraph (Step 5 of 5-step model) 

 

Be sure to include the type of test you used, what you are evaluating, the direction of the 

effect, the group means, the F-value and degrees of freedom (between, within), and the P-

value. 

 

An one-way ANOVA test and a post hoc Tukey test was run to determine if there was 

any differences between religious preference and age of first marriage. In our sample, there 

were 787 Protestants, 265 Catholics, 23 Jews, 95 None, and 26 who reported as Other religious 
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preference. The average age of first marriage was 22.25 years with a standard deviation of 

5.014 years for Protestants, 23.63 years with a standard deviation of 5.004 years for Catholics, 

25.65 years with standard deviation of 4.141 years for Jews, 23.32 years with a standard 

deviation of 5.015 years for those who reported None, and finally the average age of first 

marriage for those of some other religion was 25.42 years with a standard deviation of 3.657 

years. 

According to the ANOVA test, the F statistic was 8.197 with 4 degrees of freedom 

between groups and 1191 degrees of freedom within groups. The test between religious 

preference and age of first marriage is statistically significant at < 0.001 level (P-value). We 

reject our null hypothesis. There is enough evidence to suggest that the populations are not the 

same. Age of first marriage differs between religious groups. 

The post-hoc Tukey test indicates that Protestants marry at a younger age than 

Catholics, Jews, and those who reported their religious preference as Other. That difference 

was statistically significant at p < .05 level. There was no difference between the age of first 

marriage for Protestants and for those who reported no religious preference. However, given 

the small size of Jews, Other, and None, we should perhaps be careful of these results. 

Meanwhile, there was no other statistical significant difference between the other groups.  

 

YOUR NOTES: 


