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Preface

This manual was originally intended to accompany David Howell’s Fundamental Statistics for the Social Sciences, 5th Edition. I am making it available for the 6th edition of Statistical Methods for Psychology as an aid to anyone using that book..  Most of the examples used in this manual are drawn from the “Fundamentals” book, but there is enough overlap that this should not be a problem..  This manual is not intended to be an all encompassing overview of SPSS.  It is intended to illustrate the use of SPSS to conduct procedures covered in the textbook.  It was originally written to accompany an earlier version of SPSS than the current Version 14, but the changes between versions are minimal in terms of the material in this manual,

This manual includes hands-on activities in every chapter intended to increase your knowledge of SPSS.  Simply reading this manual without attempting the activities is unlikely to increase your comfort with SPSS.  The hands-on activities build on one another, so you should perform the activities in order to maximize your learning.  (This check mark is used to denote specific steps that should be followed for the hands on activities.  Important commands and checkboxes are boldfaced in the instructions (e.g., click Continue, select Save standardized values).  These instructions were written based on the assumption that readers have a working knowledge of Windows based programs.  

Every chapter concludes with exercises, most of which offer an additional opportunity to practice procedures outlined in the hands-on activities.  Completing these exercises independently will greatly improve your comfort with SPSS.

The files needed for the hands-on activities and the exercises are available at www.uvm.edu/~dhowell/methods/.  File names from this disk appear in italics in this manual.

1: Introduction to SPSS

Objectives


( Learn about SPSS


( Open SPSS


( Review the layout of SPSS


( Become familiar with Menus and Icons


( Exit SPSS

What is SPSS?


SPSS is a Windows based program that can be sued to perform data entry and analysis and to create tables and graphs.  SPSS is capable of handling large amounts of data and can perform all of the analyses covered in the textbook and more.  SPSS is commonly used in the Social Sciences and in the Business world, so familiarity with this program should serve you well in the future.  

Opening SPSS


Depending on how the computer you are working on is structured, you can open SPSS in one of two ways.  

1.  If there is an SPSS shortcut like this [image: image1.png]


 on the desktop, simply put the cursor on it and double click the left mouse button.  

2.  Click the left mouse button on the 
[image: image2.wmf] 

 button on your screen, then put your cursor on Programs or All Programs and left click the mouse.  Select SPSS 10.1 for Windows by clicking the left mouse button.  Either approach will launch the program.  

(Use one of these approaches to open SPSS yourself.

You will see a screen that looks like the image on this page.  The dialog box that appears offers choices of running the tutorial, typing in data, running queries, or opening an existing data source.  The window behind this is the Data Editor window which is used to display the data from whatever file you are using.  You could select any one of the options on the start-up dialog box and click OK, or you could simply hit Cancel.  If you hit Cancel, you can either enter new data in the blank Data Editor or you could open an existing file using the File menu bar as explained later.

(Click Cancel, and we’ll get acquainted with the layout of SPSS.

Layout of SPSS


The Data Editor window has two views that can be selected from the lower left hand side of the screen. Data View is where you see the data you are using.  Variable View is where you can specify the format of your data when you are creating a file or where you can check the format of a pre-existing file.  The data in the Data Editor is saved in a file with the extension .sav.
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The other most commonly used SPSS window is the SPSS Viewer window which displays the output from any analyses that have been run and any error messages.  Information from the Output Viewer is saved in a file with the extension .spo.  Let’s open an output file and look at it.  

(On the File menu, click Open and select Output.  Select appendixoutput.spo from your disk.  Click Ok.  The following will appear.   The left hand side is an outline of all of the output in the file.  The right side is the actual output.  To shrink or enlarge either side put your cursor on the line that divides them.  When the double headed arrow appears, hold the left mouse button and move the line in either direction.  Release? the button and the size will be adjusted.  
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Finally, there is the Syntax window which displays the command language used to run various operations.  Typically, you will simply use the dialog boxes to set up commands, and would not see the Syntax window.  The Syntax window would be activated if you pasted the commands from the dialog box to it, or if you wrote you own syntax--something we will not focus on here.  Syntax files end in the extension .sps.

SPSS Menus and Icons


Now, let’s review the menus and icons.

(Review the options listed under each menu on the Menu Bar by clicking them one at a time.   Follow along with the below descriptions.  

[image: image5.png]Edit View Data Transform Analyze Gra

New





[image: image6.png]e [ s [ mwew [ |
Gered  Vewsr | Ditviowsr | Oupilabos | Chats | Intescive |
il Duput St [eron =]
e
ERc = e N R |
Conterts el | T Qi Pge i
& Shown widh Lergh
" Hidden " Standard (B0 characters)  * Standard (59 lines)
Justification: " wide 132 characters) " Infinite
&
oo [®Cowon B
-
c Text Output Font
[Cowertion <[ [ié =] B| 2| M-
I™ Display commands in the log ¥ Monospaced fonts
ok ] come | | e |






View allows you to select which toolbars you want to show, select font size, add or remove the gridlines that separate each piece of data, and to select whether or not to display your raw data or the data labels. 

Data allows you to select several options ranging from displaying data that is sorted by a specific variable to selecting certain cases for subsequent analyses.  

Transform includes several options to change current variables.  For example, you can change continuous variables to categorical variables, change scores into rank scores, add a constant to variables, etc. 

Analyze includes all of the commands to carry out statistical analyses and to calculate descriptive statistics.  Much of this book will focus on using commands located in this menu.

Graphs includes the commands to create various types of graphs including box plots, histograms, line graphs, and bar charts.  

Utilities allows you to list file information which is a list of all variables, there labels, values, locations in the data file, and type.

Window can be used to select which window you want to view (i.e., Data Editor, Output Viewer, or Syntax).  Since we have a data file and an output file open, let’s try this.

(Select Window/Data Editor.  Then select Window/SPSS Viewer.

Help has many useful options including a link to the SPSS homepage, a statistics coach, and a syntax guide.  Using topics, you can use the index option to type in any key word and get a list of options, or you can view the categories and subcategories available under contents.  This is an excellent tool and can be used to troubleshoot most problems.

The Icons directly under the Menu bar provide shortcuts to many common commands that are available in specific menus.  Take a moment to review these as well.  

(Place your cursor over the Icons  for a few seconds, and a description of the underlying command will appear.  For example, this icon 
[image: image7.wmf] 

 is the shortcut for Save.  Review the others yourself.  

In the chapters that follow, we will review many specific functions available through these Menus and Icons, but it is important that you take a few moments to familiarize yourself with the layout and options before beginning.

Exiting SPSS


To close SPSS, you can either left click on the close button [image: image8.png]


 located on the upper right hand corner of the screen or select Exit from the File menu.  

(Choose one of these approaches.  

A dialog box like the one below will appear for every open window asking you if you want to save it before exiting.  You almost always want to save data files.  Output files may be large, so you should ask yourself if you need to save them or if you simply want to print them.
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(Click No for each dialog box since we do not have any new files or changed files to save.

Exercises

1. Look up “ANOVA” in Help/Help topics.  What kind of information did you find?

2. Look up “compare groups for significant differences” in Help/ Statistics Coach.  What did you learn?

3. Open appendixd.sav.  In the Data Viewer click Grid Lines in the View menu and note what happens.

4. While in the Data Viewer for appendixd.sav, click Font in the View menu and select the font style and size of your choice.

5. Using Edit/Options/General, under Variable View select Display Labels and File.  In future this means that SPSS will list the variables in the order they appear in the file using the variable labels rather than variable names.  As you are analyzing data in future exercises try to notice whether or not you like this option.  If not, change it.

2: Entering Data

Objectives


(Understand the logic of data files


(Create data files and enter data


(Insert cases and variables


(Merge data files


(Read data into SPSS from other sources

The Logic of Data Files

Each row typically represents the data from 1 case, whether that be a person, animal, or object.  Each column represents a different variable.  A cell refers to the juncture of a specific row and column.  For example, the first empty cell in the right hand corner would include the data for case 1, variable 1.  

Entering Data

(Open SPSS and follow along as your read this description.

To enter data, you could simply begin typing information into each cell.  If you did so, SPSS would give each column a generic label such as var00001.  Clearly this is not desirable because you would have no way of identifying what var00001 meant later on, unless you have a superior memory.  Instead, we want to specify names for our variables.  To do this, you can either double left click on a any column head, this will automatically take you to the Variable View.  Alternatively, you can simply click on Variable View on the bottom left hand corner of your screen.  


The first column of variable view is Name.  The default length for variable names is 8 characters.  It is very important that you give your variables names that make intuitive sense.  This is easy if words under 8 characters come to mind, if not you will need to use thoughtful abbreviations.  For example, if I had depression data that was collected at intake, and 1 month, 6 months, and 1 year post intervention, I would name those variables depress0 or depresin (i.e., in for intake), depress1, depress6, and depres12.  SPSS also has preferences for variable names.  For example, a number cannot begin a variable name (e.g., 12depres would not be a valid name).  Error messages will appear if you have selected a name that is “illegal” to SPSS.  The rules for variable names appear below.  They can be found by typing “variable names” in the Index option under Help and then selecting rules from the list that appears.
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Data Editor window.  If you entered a value with 3 decimal places, SPSS would save that value, but would only display the value to 2 decimal places.  


String variables are those that consist of text.  For example, you could type male and female if gender were a variable of interest.  It is important to note that SPSS is case sensitive meaning that “female” and “Female” would not be viewed as the same category.  Misspellings are also problematic with string data (e.g., “femal” would not be recognized as the intended “female”).  For these reasons, it is advantageous to use numbers to represent common categories, and then supply names for those levels as discussed below.  

(Click on Date to see the variety of available formats.  Then, click Cancel.


The next columns are for Width and Decimals.  You could have set this while specifying your variable type, or you can specify them in these columns.  The default for width is 8 characters and the default for decimals is 2.  To change this, left click the cell, and up and down arrows will appear, as illustrated below.  Left click the up arrow if you want to increase the number, click the down arrow to decrease the value.  Alternatively, you can simply type the desired value in the cell. 
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The next column is Label.  This is a very nice feature that allows you to provide more information about the variable than you could fit in the 8 character variable name.  For example, I could type “Depression assessed at intake” for the example used above.  When you hold your cursor over a variable name in the Data View, the full label will appear. (Gee, you must have read a manual. How did you know that??) This is very useful when you need a quick reminder.  An example of this feature is below.
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Since labels are so much more detailed than variable names, we can specify that SPSS label variables this way in dialog boxes and output.  Let’s do this.

(Click Edit/Options/Output Labels and specify labels for each of the options.  Then click Ok.


The next column is Values.  This allows you to assign variable labels.  You will typically use this option for categorical variables.  For example, we may want the number 1 to represent males and the number 2 to represent females when we enter data on gender.  Let’s try this.

(Type gender in the first Name column.

(Scroll over to the Values column and left click.  Then, left click on the gray box that appears on the right hand side of the cell.  The Value Labels dialog box will appear. 

[image: image14.png]Value Labels





(Type the numeric value where it says Value, then type the Value Label or text to explain what it means.  Click Add.  Do this for males and females.  When you are done, click Ok.


Of the remaining columns, you are most likely to use Align, which allows you to specify how the data will appear in the cells.  Your choices are left justified, right justified, or centered.  This is simply a matter of personal preference.


After you have completed specifying your variables, you can click on Data View and begin entering your data.  Put your cursor on the cell in which you want to enter data.  Type the value.  If you hit Enter the cursor will move to the cell under the one you just filled.  You can also use the arrow keys to move to the next cell in any given direction.  Typically, you will either enter all of the values in one column by going down or you will enter all of the variables in a row going from left to right.

Let’s try this together.  

(On your disk,  Open depression scores.sav.  SPSS will ask you if you want to save the file  with the gender variable.  Click No.  Then, SPSS will open depression scores.  As you can see, variables have been named and labeled, but the data have not been entered.

(Enter the following data that appear on the next page in the Variable View window.  Pay attention to your own preferences for data entry (i.e., using the arrows or enter, going down or across).

(When you are done, click Save, but do not close the file.  We will continue to use it as an example.

	ID
	depressin
	depress1
	depress6
	depres12

	1
	30.000
	25.00
	23.00
	20.00

	2
	32.000
	30.00
	30.00
	28.00

	3
	35.000
	35.00
	35.00
	40.00

	4
	45.000
	42.00
	40.00
	35.00

	5
	45.000
	45.00
	38.00
	40.00

	6
	25.000
	25.00
	20.00
	20.00

	7
	60.000
	45.00
	30.00
	40.00

	8
	55.000
	50.00
	40.00
	35.00

	9
	40.000
	40.00
	35.00
	30.00

	11
	37.000
	30.00
	25.00
	20.00

	12
	30.000
	25.00
	22.00
	20.00


Inserting a Variable


After specifying the types of variables for the depression data, I realized I forgot to include a column for ID number.  Typically, I like ID to be the first variable in my data file.  I can add this in one of two ways.  

1.  In Variable View, highlight the first row and then click Insert Variable on the Data menu.  This will place a new variable before the selected variable.  

2. In Data View, highlight the first variable column and then click the Insert Variable icon [image: image15.png]


.  This will also place a new variable column at the beginning of the file.  

(Use one of the approaches above to Insert the new variable at the beginning of the file.

(Name the variable ID, and label it as participant identification number.

(Enter the ID data that appeared on the previous page.

(Click Save, and leave the file open.

Inserting a Case


As you can see, the data for ID 10 is missing.  I found the missing data and want to enter it in the file.  I’d like my data to be in order by ID number, so I want to insert a case between the person with ID 9 and ID 11.  To do so, I can highlight the row for the case with ID 11, and either:

1. click on Insert Case on the Data menu or 

2. click on the Insert Case icon [image: image16.png]


.  In either case, a blank row will appear before the highlighted case.  Try it yourself.  

(Insert a case for ID 10 using one of the above approaches.

(Enter the following data:10, 38, 35, 35 for ID, depresin, depress1, depress6, and depres12 respectively.

(Check the accuracy of your data entry, then click Save.

Merging Files


Adding Cases. Sometimes data that are related may be in different files that you would like to combine or merge.  For example, in a research methods class, every student may collect and then enter data in their own data file.  Then, the instructor might want to put all of their data into one file that includes more cases for data analysis.  In this case, each file contains the same variables but different cases.  To combine these files, have one of the data files open, then left click on Merge Files on the Data menu and select Add Cases.  Then specify the file from which the new data will come and click Open.  A dialog box will appear showing you which variables will appear in the new file.  View it, and if all seems in order, click OK.  The two files will be merged.  This is fairly simple.  See if you can do it yourself in Exercise 3 at the end of this chapter.


Adding Variables. In other cases, you might have different data on the same cases or participants in different files.  For example, I may have recorded the demographic information from the participants in my depression study in one file and the depression data in another file.   I may want to put them together because I’d like to see if demographic variables, like socioeconomic status or gender are related to depression.  In this case, you need to be sure the variables on the same participants end up in the correct row, that is, you want to match the cases.  In this case, we will use ID to match cases.  SPSS requires that the files you merge be in ascending order by the matching variable.  So, in both files, ID must start at 1.  You can set this up by sorting cases as discussed above.  Then, make sure one of the files is open.  Since this procedure is more complicated, let’s try this one together.

(Open depression scores.sav from your disk (this is the data that you just entered).  

(Check to see if the cases are in ascending order by ID.  They should be since we just entered them that way. 

(Now, open depression demographics.sav.  These data are not in order by ID.  To fix this, click Sort Cases under the Data menu. 


[image: image17.png]& gender o patichart |
® age of patichent [age:
4 incame o paticpant
@ educationlevelofpar

|

Sortby:

Sort Drder
& Ascending
 Descending

Reset

Cancel

AHHAR <

Help



 

(While the demographic file is still open, click on Merge Files in the Data menu, and select Add Variables.  

(The next dialog box will ask you to indicate which file the new variables are coming from.  Select depression scores.sav and click Ok.  The following dialog box will appear.

                   [image: image18.png]Add Variables from ...stats\depres X
Excluded Vaiabls: New Waorking Data Fie:
Coh e 7|
Eend[e]v ¥
29 ()
o =50 -
:ewew; [[‘l] szl
eprecs [+
depresst [+] Help.
Rename, etz () 2
¥ Match cases on key vaiables insontedfies | Key Variables
& Both fles provide cases
C Extemalfle s keped table

 Working Data File s keyed table

I~ Indicate case source as vaiable:

) =Working Data File  [+]=...stais\depression scores.sav





(A dialog box will appear, reminding you that the files must be sorted.  Click Ok, and the files will be merged.  You may want to do a Save As and give the merged file a new name like depression complete.sav to help you remember what is in it.

Reading Data In From Other Sources


SPSS can also recognize data from several other sources.  For example, you can open data from Microsoft EXCEL in SPSS or you can get SPSS to read data entered in a text file.  This is an attractive option, particularly if you do not have your own version of SPSS.  It allows you to enter data in other more common programs, save them to disk, and simply open them when you have the opportunity to use a PC that has SPSS on it.  Let’s try some examples.

Opening data from EXCEL. The complete depression data is also on your disk in a file named complete depression.xls (xls is the extension for Excel data files).  Take a moment to open this file in Excel and look it over.  You will see it looks just like the file we just created except that the variable names are different because they are longer.  Since we know SPSS only allows variable names with 8 characters, we’ll need to change these names.  If we don’t SPSS will truncate them to 8 characters.  This is a problem in this case because all 4 depression variables start with the same 8 characters.  SPSS does not allow multiple variables to have the same name, so it would give the last 3 depression variables generic names like var7, var8, and var9 because they are the 7th, 8th, and 9th variables in the file.  This is not desirable since we may not remember what they are supposed to represent.  Essentially, if you plan to read Excel data into SPSS, you should follow all of the variable name guidelines specified by SPSS (e.g., character length, no numbers beginning a name, etc).  Specific instructions follow.

(Open complete depression.xls.

(Rename the variables in Excel to include eight characters.  To do so, simply put your cursor in the cell containing the variable name and start typing, then hit the right arrow to move to the next cell.  When you are done, Save your changes and close the file because SPSS cannot read the file if it is open in another program.

(Open SPSS and select Read Text Data from the File menu.

(A dialog box will appear.  Under Files of type, select Excel.  Under Look in select your disk (CD?) drive.  Depression complete.xls should appear.  Select it and click Open.  The following dialog box will appear.


 [image: image19.png]Opening Excel Data Source [X

C:ADocuments and Setiings\esther maetMy
Diocuments\howell statshdepression complete s

¥ Read variable names from the fis o of deta.
Watksheet. [Sheet! [81113] S
Range:

sl e




  

The downside is the new data file does not include variable labels or values, so you would need to add them.  You should also make sure that SPSS has identified the variables as the correct type.

Text Data.  Now, let’s try an example with text data.  A text data file can be created in any word processing program or in Notepad or any other text editor.  Just be sure to save the file with the .txt or .dat file extension. (I use a .dat extension for the data files on their CD.  SPSS can recognize text data in several formats.  Let’s begin with the simplest example.  I have collected data from 11 people and typed it in the following format (this is a sample, not the whole file).

012345
The first two digits are the ID number.  The next digit is

021123
gender.   Digits 4, 5, and 6 are the responses to the first 3 

031234
questions on a survey.  No characters or spaces separate the 

042345
variables.  The data are on your disk in simpletextdata.txt
(Open SPSS.

(In the SPSS File menu, click Read text data.

(Select simpletextdata under Files of type Text and click Open.

(In the next dialog box, click No for “Does your text file have a predefined format” and click Next.

(In the next dialog box, select Fixed width under “How are your variables arranged,” then select No for “Are variable names included in the top of your file.”  Then click Next.

(In the next dialog box, indicate that the data starts on line 1, 1 line represents a case, and you want to import all cases, then click Next.  The following dialog box will appear.  We need to tell SPSS where to insert breaks for variables.
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(The next dialog box will show you a draft of what your new data file will look like.  Notice, the variables will have generic names like v1, v2, etc.  Then click Next.

(At the next dialog box, you can click Finish and your new data file will appear.  You could then specify variable names, types, and labels as illustrated above.

Let’s take one more example.  This is based on the same data, but this time the text file is tab delimitated (a tab was inserted between each variable) and has variable names at the top.  Below, is an example of the first two lines of from this text file.

ID
Gender
Q1
Q2
Q3

01
2
3
4
5

(On the File menu, click Read text data.

(Select tabtextdata under Files of type Text, then click Open.

(On the next dialog box, you will see a draft that shows a box ( between each variable to represent the tabs.  Are they in the right place?  Select No for predefined format and then click Next.

(Select Delimited for file arrangement and Yes for variable names at the top of the file, then click Next.

(In the next dialog box, indicate that the data starts on line 1, 1 line represents a case, and you want to import all cases, then click Next.

(In the next dialog box, check Tab as the type of delimiter and then click Next.

(You will see a draft of your data file. Review it, and then click Next.  

(Click Finish at the next dialog box and your new data file will appear.

One difference between these two examples, is the second included the variable names at the top of the file.  This, in my opinion, is the better approach because it reduces the chance of making mistakes later in the process. (unless you’re the person who has to type in all those damn data files.)


This chapter included information about entering data and opening files of various types.  This is an important part of the process because data entry errors contribute to inaccurate results.  Further, good variable names and labels allow you to perform subsequent analyses more efficiently.  Completing the following exercises will help you internalize these processes.   

Exercises

1. The data from Appendix D are on the disk in a file named RxTime.sav. These are the data from Table 3.1 in your text.  Open this file and label the variables and values as described in the Howell text book on page…. Save the changes when you are done because we will use this file in subsequent examples and exercises


2. Read the data from Fig3-2.dat on the CD. These are the data on intrusive thoughts shown in Figure 3.2 of your text. These are raw data with variable names in the first line.

3. Review the following data.  Then, create your own data file and enter the data.  Be sure to include variable and value labels.  Then open exercise2.2.sav on the disk which includes the same data.  Note the similarities and differences between your file and the file on disk.  Which do you prefer?  Why?

	Age
	Gender
	Average Hours of Sleep
	Number of Classes Missed
	Grade in Course

	18
	Male
	Seven
	0
	A

	18
	Female
	Four
	1
	C

	17
	Female
	Six
	2
	B

	19
	Female
	Ten
	5
	F

	20
	Male
	Eight
	2
	B

	21
	Female
	Seven and a half
	3
	C

	23
	Male
	Nine
	1
	B

	22
	Male
	Eight
	2
	A

	18
	Male
	Six
	3
	D


4. Merge the following files from the disk using the add cases option:  merge1.sav and merge2.sav.

5. Read the following text data file into SPSS: textdataexercise.txt.  Be sure to open the text file and notice the format before you proceed.

6. Read readexcelexercise.xls into SPSS.  Note any problems that arise and how you solved them.

3: Graphing Data

Objectives

( Create histograms, box plots, stem-and-leaf plots, pie charts, bar graphs, scatterplots, and line graphs

( Edit graphs using the Chart Editor

( Use chart templates
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Frequency Distributions


Frequency distributions plot the number of occurrences or counts for each value of a variable.  Let’s start by looking at the frequency of social problems from the data in Appendix D.  Your variable and value labels may be slightly different than mine depending on how you completed Exercise 2.?? ?? Which may make your chart labels different than those displayed in this chapter.

(Open appendixd.sav.

(Under Graphs, select Bar.

(At the next dialog box, select Simple and Summaries for groups of cases.  Then click Define.
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(To edit the graph, double click on it and the Chart Editor view will open.  The Chart Editor has several Menu bars and Icons.  Take a moment to review them by clicking on the menus and reading the commands that appear and putting your cursor over the icons and reading the descriptions that appear to the bottom left hand corner.
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My chart displayed the value labels (“no social problems,” and “yes, social problems”) rather than the numbers 0 and 1 because we specified this earlier using Edit/Options. To edit virtually anything on a chart, you can double click it and relevant dialog boxes will appear.  Let’s try it.

(Double click the labels under the bars, and a dialog box will appear.
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(I’d also like to change the Y axis to read Frequency rather than Count and to change the scale.  To do this, double click on “Count” to activate the dialog box.
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( To label the actual frequency value inside the bars, click on the Bar Labels Style Icon and select the style you like.  Click OK.

(To change the color of the bars, single click the mouse when the cursor is over one of the bars, then click the Color Icon.
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(To change the font of axis and category labels, click them once to select them, then use the Text icon to select different font styles and sizes as desired.

My final frequency distribution looks like this.  
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Histograms


As noted in the textbook, histograms are essentially a frequency distribution for ranges of values rather than individual values.  These are ideal when there are several values and relatively low frequencies for each.  A histogram is a perfect way to display the GPA data from Appendix D.  Let’s try it together.

(Select Histogram under Graphs.
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(SPSS will select value ranges for you.  If you want to change the ranges, double click on the values along the X axis.  I like the way they are.
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(Add a title for the Y axis as you did before.  Double click the area, then type Frequency for the Axis Title, select the type of Title justification you want, and click Ok.   The resulting graph will look like this.
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(To add a title to your chart, click Title under the Chart Menu.  

[image: image32.png]Tite 2: ]
Tiodustfcaion [Let <] —_—
b
Subiile:

Sublile Justiication: [Left





( Review your final histogram.  Continue to edit it to fit your style (e.g., change the color, font, axes labels, etc).

Stem-and-Leaf Plot


As noted in the text, a stem-and-leaf plot is another type of histogram.  This would be another appropriate way to display the GPA data.  To create a stem and leaf plot, we will not use the Graphs menu.  Rather, the stem-and-leaf plot is an option in the Analyze menu.   Let’s try one together.

(Select Analyze/Descriptive Statistics/Explore. (I have never used that command. It seems quite useful. Thanks)
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Grade point average in 9th grade Stem-and-Leaf Plot

Frequency    Stem &  Leaf

     4.00        0 .  6667

     9.00        1 .  000002333

    10.00        1 .  5556677777

    14.00        2 .  00000022222234

    20.00        2 .  55555566667777777777

    18.00        3 .  000000000000022234

    11.00        3 .  55555577777

     2.00        4 .  00

 Stem width:  1.00

 Each leaf:   1 case(s)
(Notice the style of this chart is not as elegant as the others.  To edit it, double click on it.  This does not activate the Chart Editor since the stem-and-leaf plot is essentially text.  It does activate the Output Editor though, which allows you to change font, alignment, color, etc.  Edit the stem-and-leaf plot to suit your style.

Boxplots


Boxplots are useful to illustrate the dispersion of data.  Let’s create a boxplot together using the same data.  We’ll begin with a simple example.

(Select Boxplot under Graphs.

(Select Simple for style and click Define.
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Now, let’s try a more complicated boxplot.  I’d like to see the boxplot of GPA in ninth grade for those who did and did not ultimately drop out of high school.

(Click on Boxplot in the Graphs menu.

(Select Simple and Summaries for Groups of cases, then click Define.
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You can also create box plots for more than one variable.  You would typically only do so if the variables are on a similar scale, which is not the case in the example we are using.  This would be appropriate if we had GPA data from multiple points in time, for example.  To create a box plot of this type,  you would select Simple and Summaries of separate variables. 

Bar Graphs

Another way to visually compare the data from different groups is a bar chart.  Let’s create one from the same example as above so we can compare them.

(Select Bar under Graphs.
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Notice the biggest difference between this and the boxplot on the previous page is that the boxplot gives you a sense of variability and central tendency.  A bar graph of means does not illustrate variability.

Now, let’s create a more complicated bar chart in which there are two independent variables.  This is an ideal way to display main effects and interaction effects for factorial designs, which are discussed in Chapter 17.  This time, we’ll graph the mean grade point average based on both gender and whether or not the student ultimately dropped out.

(Select Bar from the Graphs menu.

(Select Clustered and Summaries for groups of cases, then click Define.
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(Double click on the graph to activate the Chart Editor.  When there are multiple independent variables, you have to decide which one should be displayed on the x axis and which one should be used as the categories.  Fortunately, you can shift them back and forth and decide which view is better.  To do so, click Transpose Data in the Series menu as illustrated below.
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(Take a moment to view the new layout illustrated on the following page.  Personally, I preferred the first graph with drop out status on the X axis.  So, click Series/Transpose again to return it to the first layout.  
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( Now, edit the labels and axes as you learned above so the graph makes sense and looks polished.  

(It’s very important that the gender groups are visually distinct from one another.  Since I am printing to a black and white printer, I will apply patterns to the bars to make them stand out from each other.  To do so, click on one of the bars.  You will see each of the related bars selected.  Then click the Fill Pattern icon and select the fill of your choice and click Apply.  I’ll leave the other bar a solid color. My final graph appears below.
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Line Graphs


Line graphs can be used also to display mean differences.  Line graphs are most commonly used to display mean differences over time or conditions.  They can also be used to display mean differences between groups.  Let’s make a simple line graph with one independent variable.

(Select Line from the Graphs menu.

(Then select Simple and Summaries for groups of cases.  Click Define.
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(Double click on the graph to activate the Chart Editor.  Then click on the Line Style icon.  Change the style and weight of the line to suit your style and click Apply.  My line graph follows.
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As with the bar graph, a line graph can also be used to display interactive effects.  Let’s create the same graph we did above illustrating mean GPA based on both gender and drop out status.

(Select Line from the Graphs menu.

(Select Multiple and Summaries for groups of cases and click Define.
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(Double click the graph to activate the Chart Editor. As before, you can Transpose the data through the Series menu if you want, but I like the present layout.

(Now, I need the lines that represent gender to be distinct from one another.  Click on a line, then click on the Line Style Icon.  I am going to increase the weight of the line and make it dashed.  Click Apply.  I’d like the other line to be thicker as well.  Click the other line, then the Line Style icon, select the heavier weight and click Apply.

(Edit the labels and axes as desired.  


My final graph appears on the following page.  Take a moment to interpret the graph and compare it to the bar graph we made of the same data.  Which do you prefer?  One thing that’s nice about the line graph is that you can see the lines representing gender are parallel. In the language of factorial designs discussed in Chapter 17, I would guess there are main effects of gender and drop out status, but no interaction effect.  Of course, we would need to calculate a Factorial ANOVA to be certain.  
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Scatterplots

Scatterplots are typically used to visualize relationships between continuous variables.  In Appendix D, it makes sense to expect a positive association between IQ and GPA.  Let’s create this scatterplot together.

(Select Scatter under Graphs.  

(Select Simple and click Define.
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Based on the graph, it appears that GPA and IQ are positively corelated.  Of course, we would calculate the correlation coefficient to confirm this statistically.

Pie Charts


Although not discussed in the text (because they are lowly, useless, misleading, and despicable things), pie charts can be an silly way to describe categorical or nominal variables by displaying the frequency or percent of cases that fit each category.  Pie Charts are attractive because they are easily understood by most people.  Let’s try one to illustrate the gender composition of the sample in Appendix D. (Please, God, don’t let her try to show them how to make 3-dimensional ones!!)

(Select Pie in the Graphs menu.

(Select Summaries for groups of cases, then click Define.
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( The pie chart will appear.  Double click it to activate the Chart Editor.

( First, let’s add labels that show the percent of males and females.  To do this, select Chart/Options.
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(Edit the colors of the pie slices. To do this, single click on the male area of the pie, then click the Fill Pattern icon.  Select the pattern of your choice and click Apply.  Follow the same steps for the female portion of the pie.
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Chart Templates

If you do a lot of graphing and develop a style you particularly like, you can save it as a template for future graphs.  This can save a lot of time editing.  

(When you have created a graph you really like, in Chart Editor select File/Save chart template and save the file with a name that makes sense to you (e.g., interaction bar graph, simple bar graph, etc).  The file extension for chart templates is .sct.  
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(Exit SPSS.  There is no need to save the Data file since we have not changed it.  It is up to you to decide if you would like to save the output file for future reference.  If you save it, make sure you give it a name that makes sense!

As you can see, SPSS is capable of creating many different chart types, and each type has many options.  In addition, charts can be created from the Graphs menu and from the Analyze menu.  Further, charts can be edited tremendously after they are created using the Chart Editor.  I encourage you to complete the following exercises and try out several different options along the way-even those that were not covered in this chapter.  This will increase your comfort with SPSS and clarify your own graphing preferences.

(Whew!! No 3-D)

Exercises

Each of the following exercises is based on the data in appendixd.sav.

1. Create a histogram for ADDSC. [Note, this is exercise **** in the text book.]

2. Create a boxplot for ADDSC.  Then, create ADDSC boxplots for those with and without social problems.  How would you describe the data?

Bad page break

3. Create a scatter plot illustrating the relationship between ADD symptoms and GPA.  Include the line of best fit.  Does there appear to be a  relationship between these variables?

4. Create a pie chart illustrating the percent of individuals in the various types of English classes.

5. Create a bar chart to illustrate the mean GPA of students in each of the 3 types of English Classes.  Do they appear to be similar or different?

6. Create a bar chart and a line graph illustrating mean differences in GPA based on both gender and level of English class.  Do you think there are main effects of gender and type of class?  Do you think there is an interaction effect?  Which type of graph do you prefer and why?

4. Descriptive Statistics: Measures of Variability and Central Tendency

Objectives


(Calculate descriptive for continuous and categorical data


(Edit output tables

Although measures of central tendency and variability were presented as separate chapters in the textbook, they are presented together here because they are options located in the same command windows in SPSS.  Descriptive statistics are calculated using the Analyze menu. Most are calculated using either the Descriptives or Frequencies command under Descriptive Statistics.  When calculating descriptives for more complex designs including more than one independent variable, you can also use the Means/ Compare Means or the Descriptive Statistics/ Crosstabs command which allow you to calculate descriptive statistics of subgroups.  

It is always important to take a moment to think about the type of data you are using and what descriptive statistics will be most useful given the type.  For continuous or measurement data, you typically report measures of central tendency and measures of variability.  For categorical data (i.e., nominal data) you typically report the frequency of each value.  Though you don’t typically report the frequencies for continuous data, it is often useful to observe the frequency distributions or histograms of continuous distributions to note if they are normal or skewed.

Descriptive Statistics

Let’s begin by calculating descriptive statistics for the data in Appendix D.  In this data set, I think ADD symptoms, IQ score, English grade, and GPA are continuous variables.  We’ll calculate measures of central tendency and variability for each of these.

( Open appendixd.sav.

(In the Analyze menu, select Descriptive Statistics and then Descriptives.
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( In the main descriptives dialog box, check the box that says Save standardized values as variables.  SPSS will calculate z scores for each of the variables using the formula you learned about and append them to the end of your data file. Click Ok.  The resulting output will look like this.  Note that the variable labels are used rather than the variable names.  Remember, we specified this as the default in Edit/Options/Output Labels.
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(Double click the table so you can edit it.  As was the case with graphs, SPSS has many options to edit statistics in tables as well.   Let’s try some of them.

(Under Pivot, select Transpose Rows and Columns.  Which orientation do you prefer?  I like the first since it’s more conventional, so I will Transpose the Rows and Columns again to return to the original orientation.

(Now, click on Format/Table properties.   Take a moment to view all of the options in this dialog box.  “General” allows you to specify the width of cells and the location of labels.  “Footnotes” allows you to chose numeric or alphabetic labels and subscript or superscript as the position for those labels.  “Cell formats”allows you to change the font style and size and the alignment.  “Borders” allows you to add or remove borders around rows, columns, and even cells.  “Printing” allows you to select options such as rescaling tables to fit on paper. After you’ve viewed the options, hit Cancel.
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( The resulting table is below.  I could edit each individual cell by double clicking on it and then edit the text.  For example, I could alter each statistic to include 2 decimal places if I wanted.  You try it. (That’s something that I DID know.)
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(Now, click on Window/Data Editor and look at the standardized values (z scores) SPSS added to your file.  A brief portion of the Data Editor appears below.  You can see that SPSS named each variable with a z and then truncated the original variable name.  SPSS also labeled the new variables.  Check this out in Variable View.  
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Frequencies


Now, we’ll use the frequencies command to help us examine the distributions of the same continuous variables.

(Select Analyze/Descriptive Statistics/Frequency.
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Frequencies
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Take a moment to review the output.  It looks like ADD is somewhat normally distributed, though a bit negatively skewed.  Looking at your own output, are the other variables normally distributed?  I also remember now, that English grade is nominal too.  Variables were scored as A, B, C, D, and F.  As noted in the text, we could analyze this as continuous data, but it seems that reporting the frequencies rather than measures of central tendency and dispersion may be more appropriate for this variable.

As before, you can edit the tables or the graphs by double clicking on them.  One difference we have seen between the Descriptives and Frequencies options is that descriptives only include mean for measures of central tendency whereas Frequencies include the mean, median, and mode.  Further, Descriptives does not have any built in graphing options, but Frequencies does.

Now let’s use Frequencies to describe categorical data.

(Select Analyze/Descriptive Statistics/Frequencies. 

(This time, put gender, level of English class, English grade, repeated a grade, social problems, and drop out status in the variable list.  Select Display frequency table.  Since there is a finite number of values, we want to know how many people fit in every category. Click on Statistics and unselect all of the options since we decided measures of central tendency and variability are not useful for these data.  Then click Continue.  Next, click on Charts.  Click on Pie chart and select Percentages as the Chart Values.  Click Continue and then Ok.  A sample of the resulting output is below.  Take a moment to review it. 
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Notice that the frequency tables include a column labeled Percent and another labeled Valid percent.  This is an important distinction when you have missing cases.  The percent column indicates the percent of cases in each category out of those cases for which there is complete data on the variable.  Valid percent indicates the percent of cases in each category out of the total number of cases, even if some data is missing.  For example, imagine a sample of 100 students.  Fifty cases are women, 40 are men, and 10 are missing the data.  The percent of men would be 44.4%, but the valid percent of men would be 40%.  Which do you believe is the more accurate way to describe the sample?  I’d argue the valid percent. Now let’s move on to a more complicated type of frequency table.

Crosstabs


Sometimes we need to know the number and percent of cases that fall in multiple categories.  This is useful when we have multiple categorical variables in a data set.  For example, in the data set we have been using, I’d like to know what percent of drop out and nondrop(?) outs had social problems.  We’ll use crosstabs to calculate this. (What about dropout as one word?)

(Click Analyze/Descriptive Statistics/Crosstabs.
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Both the table and the graph show that of those youth with social problems, an equal number did and did not ultimately drop out.  This suggests that social problems in ninth grade and drop out status are independent, something we can test later using Chi Square.

Compare Means

Now, let’s consider a case where we want to describe a continuous variable but at different levels of a categorical variable.  This is often necessary when you are comparing group means.  For example, we can compare ADD symptoms for males and females.  Let’s try it together.

(Select Analyze/Compare Means/Means.  Notice this is the first time we haven’t selected Descriptive Statistics in this chapter.
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Do you think males and females differed in their ADD symptoms?


Let’s try another more complicated example.  This time, let’s calculate descriptives for ADD symptoms broken down by gender and whether or not a child had social problems.  

(Select Analyze/Compare Means/Means.


[image: image76.png]EX]
< repeated grade [repeal
#10 score ]

® levelof Englshin 8 ¢
& crade in it grace £1
® Grade poin average
4 chopped out o high s

d

3|

DeperdentList
& ADD soure i semens

Layer 2012

Independert it
® sacid poblems n 9 3

o
Pase
Reset

Carcel

Help

o lslelelels

Options.





[image: image77.wmf]Report

ADD score in elementary school

52.250

48

11.613

68.286

7

13.413

54.291

55

12.902

48.900

30

11.183

58.667

3

8.083

49.788

33

11.205

50.962

78

11.494

65.400

10

12.492

52.602

88

12.422

social problems in

9th grade

no social problems

yes, social problems

Total

no social problems

yes, social problems

Total

no social problems

yes, social problems

Total

gender

male

female

Total

Mean

N

Std. Deviation


Notice that this table gives you the marginal descriptives (i.e., the descriptive for  gender independent of social problems and vice versa) under totals and the cell descriptives (i.e., the descriptives at each level of the variables-e.g., for boys with social problems).  

(Exit SPSS.  There is no need to save the Data File since we haven’t changed it.  It is up to you to decide whether or not you would like to save the output file for future reference.

We’ve reviewed a variety of options for calculating descriptive statistics depending on the type of data and the kinds of questions.  We’ve also seen that many of the graphs we reviewed in Chapter 3 are options in the subcommands under Descriptive Statistics.  In the following chapters you will discover that descriptive statistics are an option embedded within many other analyses dialog boxes (e.g. t-test, ANOVA, etc).  Try the following exercises to be sure you understand all of the various options for calculating descriptives and to help you identify your own preferences.

Exercise

1. Using merge1.sav calculate the mean, median, mode, range, variance, and standard deviation for the following variables: self-esteem, anxiety, coping, and health.  Create a histogram for anxiety.  Note how you did each.  

2. Using the data in appendixd.sav, calculate the frequency and percent of females and males who did and did not have social problems.

3. Using the data in appendixd.sav, calculate the mean, variance, and standard deviation for GPA broken down by social problems and drop out status.

5. Correlation

Objectives


(Calculate correlations


(Calculate correlations for subgroups using split file

(Create scatterplots with lines of best fit for subgroups and multiple   

   correlations

Correlation


The first inferential statistic we will focus on is correlation.  As noted in the text, correlation is used to test the degree of association between variables.  All of the inferential statistics commands in SPSS are accessed from the Analyze menu.  Let’s open SPSS and replicate the correlation between height and weight  presented in the textbook in Figure 9.8  

(Open heightandweight.sav.  Take a moment to review the data file.

(Under Analyze, select Correlate/Bivariate.  Bivariate means we are examining the simple association between 2 variables. 
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variables.  For example I may run correlations between  height, weight, and blood pressure.  One subject may be missing blood pressure data.  If I check Exclude cases listwise, SPSS will not include that person’s data in the correlation between height and weight, even though those data are not missing.  If I check Exclude cases pairwise, SPSS will include that person’s data to calculate any correlations that do not involved blood pressure.  In this case, the person’s data would still be reflected in the correlation between height and weight.  You have to decide whether or not you want  to exclude cases that are missing any data from all analyses. (Normally it is much safer to go with listwise deletion, even though it will reduce your sample size.) In this case, it doesn’t matter because there is no missing data.  Click Continue.   When you return to the previous dialog box, click Ok.  The output follow.

Correlations
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Notice, the correlation coefficient is .785 and is statistically significant, just as reported in the textbook.  In the textbook, Howell made the point that heterogeneous samples effect correlation coefficients.  In this example, we included both males and females.  Let’s examine the correlation separately for males and females as was done in the text.

Subgroup Correlations

We need to get SPSS to calculate the correlation between height and weight separately for males and females.  The easiest way to do this is to split our data file by sex.  Let’s try this together.

(In the Data Editor window, select Data/Split file.
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(Notice that the order of the data file has been changed.  It is now sorted by sex, with males at the top of the file.

(Now, select Analyze/Correlation/Bivariate.  The same variables and options you selected last time are still in the dialog box.  Take a moment to check to see for yourself.  Then, click Ok.  The output follow broken down by males and females.

Correlations
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[image: image83.wmf]Descriptive Statistics

a

70.75

2.58

57

158.26

18.64

57

HEIGHT

WEIGHT

Mean

Std. Deviation

N

SEX = Male

a. 


[image: image84.wmf]Correlations

a

1.000

.604

**

.

.000

57

57

.604

**

1.000

.000

.

57

57

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

HEIGHT

WEIGHT

HEIGHT

WEIGHT

Correlation is significant at the 0.01 level

(2-tailed).

**. 

SEX = Male

a. 


SEX = Female

[image: image85.wmf]Descriptive Statistics

a

65.40

2.56

35

123.80

13.37

35

HEIGHT

WEIGHT

Mean

Std. Deviation

N

SEX = Female

a. 


[image: image86.wmf]Correlations

a

1.000

.494

**

.

.003

35

35

.494

**

1.000

.003

.

35

35

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

HEIGHT

WEIGHT

HEIGHT

WEIGHT

Correlation is significant at the 0.01 level

(2-tailed).

**. 

SEX = Female

a. 


As before, our results replicate those in the textbook.  The correlation between height and weight is stronger for males than females.  Now let’s see if we can create a more complicated scatterplot that illustrates the pattern of correlation for males and females on one graph.  First, we need to turn off split file.

(Select Data/Split file from the Data Editor window.  Then select Analyze all cases, do not compare groups and click Ok.   Now, we can proceed.

Scatterplots of Data by Subgroups
(Select Graphs/Scatter.  Then, select Simple and click Define.
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When your graph appears, you will see that the only way males and females are distinct from one another is by color.  This distinction may not show up well, so let’s edit the graph.

(Double click the graph to activate the Chart Editor.  Then click on the female dots on the plot.  SPSS will highlight them.  The click the Marker icon.  
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(Click on Chart/Options.
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This more complex scatterplot nicely illustrates the difference in the correlation between height and weight for males and females.  Let’s move on to a more complicated example.

Overlay Scatterplots 


Another kind of scatterplot that might be useful is one that displays the association between different independent variables with the same dependant variable.  Above, we compared the same correlation for different groups.  This time, we want to compare different correlations.  Let’s use the course evaluation example from the textbook that is discussed in Figure 9.10  It looks like  expected grade is more strongly related to ratings of fairness of the exam than ratings of instructor knowledge.  I’d like to plot both correlations.  I can reasonably plot them on the same graph since all of the questions were rated on the same scale.

(Open courseevaluation.sav.  You do not need to save heightandweight.sav since you did not change it.  So click No.

(First, let’s make sure the correlations reported in the text in Figure 9.9 are accurate.  Click Analyze/Correlation/Bivariate and select all of the variables.  Click Ok.  The output follow.  Do they agree with the textbook?
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 Now, let’s make our scatterplot.

(Select Graphs/Scatter.  Then select Overlay and click Define.


[image: image92.png]B overal
®teach
® exam

® knavledy
® gade

® envll

Curent Selectons
Variable 1

Vaiiable 2

X Pais:

= =

Swap Pair Hob)

o Label Cases by:
Template
™ Use chart specifcatins from:

=]

AHHER

Thes._| Ot





(As in the previous example, the dots are distinguished by color.  Double click the graph and use the Marker icon to make them more distinct as you learned above.

(Click Chart/Options.
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As you can see, the association between expected grade and fairness of the exam is stronger than the correlation between expected grade and instructor’s knowledge.  


Now, you should have the tools necessary to calculate Person Correlations and to create various scatterplots that compliment those correlations.  Complete the following exercises to help you internalize these steps.

Exercises

Exercises 1 through 3 are based on appendixd.sav.

1. Calculate the correlations between Add symptoms, IQ, GPA, and English grade twice, once using a one-tailed test and once using a two-tailed test.  Does this make a difference? Typically, when would this make a difference.

2. Calculate the same correlations separately for those who did and did not drop out, using a two-tailed test.  Are they similar or different?

3. Create a scatterplot illustrating the correlation between IQ score and GPA for those who did and did not drop out.  Be sure to include the line of best fit for each group.

4. Open courseevaluation.sav.  Create a scatterplot for fairness of exams and teacher skills and exam and instructor knowledge on one graph.  Be sure to include the lines of best fit.  Describe your graph.

(Select Match cases on key variable in sorted files, then highlight id under excluded variables, then click the arrow to move id to Key Variables.  Click Ok.





Variable label





Next, you can select the Type of variable.  Left click on the empty cell, then left click on the gray box that appears.  The dialog box to the right appears.  The most commonly used types of data include numeric, date, and string.  For numeric data, width and decimal places refer to the number of characters and decimal places that will be displayed in the 








File includes all of the options you typically use in other programs, such as open, save, exit.  Notice, that you can open or create new files of multiple types as illustrated to the right.





Edit includes the typical cut, copy, and paste commands, and allows you to specify various options for displaying data and output.  





(Click on Options, and you will see the dialog box to the left.  You can use this to format the data, output, charts, etc. These choices are rather overwhelming, and you can simply take the default options for now. The author of your text was too dumb to even know they existed.





Start-up dialog box





Icons





Menu bar





(Select Read variable names from the first row of data, because that is where the names appear in the Excel file.  Then, click Ok.  Check out your new file in SPSS.  How does it look?  There is no need to save this file since it contains the same information as depression complete.sav.





(Hold your cursor between the numbers where a break should be inserted.  An arrow will appear.  Add a break after the 2nd, 3rd, 4th, and 5th columns.  When you are done, click Next. 





Click here to change the width





(In the dialog box, select participant identification number and move it into the Sort by box by clicking the arrow.  


    Make sure Ascending is selected for    Sort Order.  Then click Ok.





	SPSS has the capability to create many types of charts as can be seen by clicking on the Graphs menu bar.   Graphs can also be created by using options available in some dialog boxes for analyses.  For example, histograms can be created from the Graphs menu or from Analyze/ Descriptive Statistics/Frequencies.  In this chapter, we will focus on the Graphs menu.  Additional options will be discussed throughout the book.  One thing to focus on throughout this chapter is the various options for editing graphs.





	We’ll begin with frequency distributions.  Follow the steps as your read along.





(In the next dialog box, select the social problems variable, and put it into Category Axis by using the arrow.  Make sure N of cases (meaning number of cases) is selected for Bars Represent, then click Ok.  The graph will appear in the Output Viewer window.  





(To edit the title, click in the Axis Title box and begin typing.  I like my labels to be capitalized, so I’ll change it to “Social Problems in 9th Grade.”  I like titles to be centered, so don’t change the title justification, but click on the arrow and look at the other options.  Then, click Labels to change the bar or category labels.  Another dialog box will appear.





(Notice, you can specify that SPSS show all value labels or intermittent labels.   Select All labels since there are only 2 categories. (If you had many categories, showing all labels might make things unreadable.) Then, to edit the Label Text, highlight the label you want to change and then type in the box named Label.  I will change the labels to a simple Yes and No since the variable label clarifies what Yes and No mean.   Click change after you edit each one.  Also, take a moment to view the options under Orientation.  Select whichever one suits you.  Then click Continue, which returns you to the previous dialog box, where you can click OK.








(Type Frequency in the Axis Title box, and select the type of Title justification you want.  Then, in the box for Major Divisions, change it to 10 to alter the scale.  Then click Labels and change the number of decimal places to 0. Click Continue and then Ok.  





(Select Fill, then click on the color of your choice.  Then, click Apply.  If you don’t like the colors, click Edit and create your own.  Click Apply when done.  





(Select grade point average for Variable.   Check Display the normal curve if you want to see if the distributions is approximately normal.  Then, click Ok.





(On the dialog box that appears, select Custom under Intervals and then click Define.  In the next box, indicate the number of intervals you would like and click Continue.  Then, click Ok.





(SPSS includes descriptives as a default.  If you don’t want them on your histogram, double click in that area, unselect Display Legend in the dialog box that appears and click Ok.





(Type in the title of your choice.  Title 1 and Title 2 really mean line 1 and 2 of the title.  select your Title justification, and click Ok.  Notice that you could add a subtitle as well.








(Put Grade point average in the Dependent list.  Select Plots under display since we are not calculating statistics yet, then click Plots.





(In the next dialog box, select None for Boxplots.  Select Stem-and-Leaf under Descriptives.  Note that you could create boxplots and histograms from here, although we won’t right now.  Then, click Continue and then Ok.  The following stem-and-leaf plot will appear.  








(Select grade point average for Boxes Represent and then click Ok.  The resulting boxplot is below.





(Id like to change the scale on the Y axis to .5 units to make the median value more clear.  Can you figure out how to do this on your own? [Double click the area, then change the Major Divisions as you did above.]








(Select grade point average as the Variable and dropped out of high school as the Category Axis.  Then, click Ok.  The resulting boxplot is below.  Notice the difference between the two groups.





(Using what you learned in the previous examples, edit the boxplot to suit your style (e.g., edit the labels, change the color, change the scale, etc).








(Select Simple and Summaries for groups of cases, then click Define.








(Under Bars Represent, select Other summary function.  Click Change Summary.  Select Mean of values, but take a moment to review the other options, then click Continue. Put dropped out of high school in the Category Axis, then click Ok.


    The resulting graph is below.





(Typically, the dependent variable is placed on the Y axis and the independent on the X axis.  Although we cannot prove causality in this instance, theoretically it makes more sense that IQ contributes to GPA rather than the reverse.  So, select grade point average for the Y Axis and IQ score for the X Axis, then click Ok.  The scatterplot will appear.








(Next, we can add a line of best fit to better illustrate the relationship.  Double click on the chart to activate the Chart Editor.  Then, select Chart/Options.  Select Total under Fit Line.  Then click Fit Options and select Linear Regression.  Note the other options, then click Continue.  Finally click Ok.   The scatterplot follows.








(Edit the graph to suit your style (e.g., change the font, colors, labels etc).








(For Slices Represent select % of cases.  For Define Slices by, select gender.   Then click Ok.





(Under labels, keep Text selected if you want it to say Male and Female.  Click Edit text if you want to change the labels.  Select Percents, then click Format.  Then view the various positions and select the one of your choice.  I will select Outside.  Then click Continue and Ok.





(Add a title to your chart using Chart/Options/Title as above. 








(Select Other summary function under Line Represents, then select GPA as the Variable.  Mean is the default option.  Select dropped out of school for the Category Axis.  Then, click Ok.





(Edit your graph (e.g., add a title, change the labels and scale, etc) as illustrated previously.





(Select Bars Represent Other summary function, and select GPA.  Mean will be the default summary.  Select dropped out of high school for the Category Axis and gender for the Cluster.  Select Titles from this dialog box and type “GPA by Gender and Dropout Status.”  Then click Ok.





( Much like before, select Other summary function, Mean GPA for Lines Represent.  Specify dropped out as the Category Axis and Gender for the Lines.  Click Titles, name your graph, and click Continue.  Then, click Ok.





(The next time you are creating a similar graph, select Use chart specification from, then click File in the Define dialog box.  Select the appropriate template, click Open, continue defining your graph and click Ok.





( Select each of the continuous variables by either double clicking them, which automatically puts them in the Variable list, highlight them one at a time by single clicking them and then clicking the arrow to shift them into the variable list, or by holding the control key down while highlighting all of the variables of interest and then shifting them into the variable list all at once by clicking the arrow.   Then click Options.





( Select each of the measures you’ve been  learning about (Mean, Std. deviation, Variance, Range, Minimum and Maximum).  Then, select the Display Order you would prefer.  This will determine the  order they appear in for the resulting table.  I like them in the order I indicated in the Variable list.  Then click Continue. (Cool! I had never noticed that you could specify order.)





(Now, select Format/Table Looks.  Scroll through the TableLook Files and look at the samples.  If you click Edit Look the dialog box from Table Properties will appear and you can alter the appearance of cells, labels, titles, etc to suit your style.  Select one you like and click Ok.  I chose Academic (narrow).





(Put the variables of interest in the Variable list box.  Unselect Display frequency tables, because this will be a list of the frequency of every value.  Instead, click on Charts, select Histogram with normal curve and click Continue.  Now, click Statistics.





(This dialog box has all of the same options we selected under Descriptives earlier.  However,  the Descriptives dialog box did not include the median and mode.  Select all of the statistics of interest and click Continue.  Then, click Ok.  A sample of the output follows.








(Select social problems for Rows and dropped out for Columns.  Click on Cells and select Observed for Counts, and select Row, Column, and Total under Percentages.  The click Continue. Let’s select Display clustered bar charts to see if we find this option useful.  Then, click Ok.  The output follows.  You can edit both the table and the chart as you have learned.





(Select ADD score for the Dependent List and Gender for the Independent List.  Click Options.  Notice that mean, standard deviation and number of cases are already selected under statistics.  Add any other descriptive you are interested in, then click  Continue and then Ok.  The output follows.





(Just like before, select ADD score for the Dependent List, and gender for the Layer 1 Independent List.  Then click Next.  Select social problems as the Layer 2 Independent List.  Select whatever statistics you want under Options and then click Continue and Ok.  The output is below.











(Use what you learned above to edit the graph (e.g., change the text style, add a title, etc).


 





(In the dialog box, select height and weight for Variables.  Select Pearson for Correlation Coefficients since the data are continuous.  The default for Tests of Significance is Two-tailed.  You could change it to One-tailed if you have a directional hypothesis.  Selecting Flag significant correlations means that the significant correlations will be noted in the output by asterisks.  This is a nice feature.  Then click Options.








( Now you can see how descriptive statistics are built into other menus.  Select Means and standard deviations under Statistics.  Missing Values are important.  In large data sets, pieces of data are often missing for some 





(Select Organize output by groups and Groups Based on sex.  This means that any analyses you specify will be run separately for males and females.  Then, click Ok.





(To be consistent with the graph in the text book, select weight as the Y Axis and height as the X Axis. Then, select sex for Set Markers by.  This means SPSS will distinguish the males dots from the female dots on the graph.  Then, click Ok.





(Select the solid circle under Style and click Apply.  Then click on the male dots, and select the open circle in Style and click Apply.  Then, close the dialog box.  The resulting graph should look just like the one in the textbook.  I’d like to alter our graph to include the line of best fit for both groups.





(Under Fit Line select Subgroups.  Then click Fit Options.  Select Linear Regression and click Continue.  Then, click Ok.  The resulting graph follows.














( Edit the graph to suit your style as you learned in Chapter 3 (e.g., add a title, change the axes titles and legend).





(Click on knowledge and grade and shift them into Y-X Pairs.  Then click on exam and knowledge and click them into Y-X pairs.  Since grade is the commonality between both pairs, I’d like it to be on the Y axis.  To make this change, highlight each pair one at a time and click Swap Pair.  Grade should then appear first for both.  Then, click Ok.





(Select Display for each pair under Fit Line.  Then click Fit Options, select Linear Regression, and click Continue.  Then, click Ok.  My final graph appears below.








Note that the axes are not labeled.  You could label the Y Axis Grade.  But you could not label the X axis because it represents two different variables-exam and knowledge.  That is why the legend is necessary.
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