Summer 2009 SPSS Tutorial

Statistics Outreach Center Short Course

Introduction to SPSS

Wednesday, July 1, 2009
3:00 — 5:00 pm
N106 LC

Topics Covered:

* SPSS Windows and Files
* Inputting Data
» Descriptive Statistics
» Statistical Graphics
* Advanced Data Techniques
» Inferential Statistics, including:
o Chi-square and T-tests
o One-way ANOVA
o Correlations
0 Regression
» Exporting Output to Other Software
* Some Further SPSS Resources

Overview

This course is designed for beginning SPSS usersiding a basic introduction to SPSS
through the topics listed above. The first sectioti®duce users to the SPSS for Windows
environment and discuss how to create or impogtaset, transform variables, and calculate
descriptive statistics. The remaining sections dessome commonly used inferential statistics,
graphical display of output, and other relateddspDuring this tutorial, a sample dataset,
employee data.savs used for all examples. This example datagetagided with recent

versions of SPSS. It can be found in the root St&SBtory.

Although we will be using copies of SPSS that astdlled on the lab computers, the University
also allows you to access SPSS through the ViResktop. Virtual Desktop lets you run
applications remotely without installing them oruy@omputer. Virtual Desktop is available at:

https://virtualdesktop.uiowa.edu

www.education.uiowa.edu/statoutreach 1
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1. Log in using your HawkID dittps://virtualdesktop.uiowa.edu.

2. Click End detection process.

3. Choose the SPSS 17 folder from the “Main” lishpplications.

~loix|

4. Click the SPSS 17 icon.

www.education.uiowa.edu/statoutreach 2



Summer 2009 SPSS Tutorial

Notes:

* On some University computers, SPSS is availableowit going through the Virtual
Desktop. To start SPSS, go to Btarticon on your Windows computer. You should
find an SPSS icon under tReogramsmenu item.

* When using the Virtual Desktop to access SPSScgawnly open and save files from
your University of lowa personal drive (the H: d¥)v

* When using the Virtual Desktop, a dialog box mayesy asking for read/write access.
To my knowledge, you can simply click OK with thefalults.

When the program opens, it will present you wittWdnat would you like to do?” dialog box.

For now, click theCancelbutton.

i 5P5s Statistics 17.0 L2 Untitled] [Databetd] - 6% Statistics Data EItor
Fle Edt Yiew Data Dransform  Analyze Graphs  Uities  Addons  Véndow  Help
i 7 =

What would you like to do? EHE E 60 BF A g Sl 909 aﬂ
B () Run the tutorial e iskle: 0 of 0 Variables
@‘ O Lype in data E|
% () Run an existing query
% () Creste new guery using Datakbase wWizard
% (=) Open an existing data source

More Files:.

% () Gpen ancther type of file

[] Don't show this dislog in the future [l ]

‘ ok ‘ Cancel Data View | ‘arihle \igw
I PSS Stetistics Processor is ready
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Section 1: SPSS Windows and Files
1.1. SPSS Windows and Files

TheData Editor, Output Vieweiand Syntax Editowindows are the most frequently used in
analyzing data in SPSS. Basic information on tligseis summarized below.

Windows File Suffix Function
Data Editor .sav Define, enter, and edit data andstatistical analyses
Output Viewer .SpV Contain the results of all statal analyses and graphical
displays of data.
Syntax Editor .Sps Compose SPSS commands and sitemitto the SPSS
processor. This window is activated when you ctiokhe
Pastefunction.

Note: Output Viewer files that were created with predmersions of SPSS (such as SPSS 15)
can not be opened in SPSS 17. The program SPS&\&emeer 15 (available on the Virtual
Desktop) can be used to open these older outst (ld Output Viewer files end with .spo).
Likewise, SPSS 17 output files can not be openadder versions of SPSS.

The Syntax Editomallows you to keep a record of what analyses youlact during an SPSS
session. It is highly recommended that you worthwthe Syntax features (using the Paste
button) as you work and saving your Syntax filedpefexiting SPSS. This way, you have a log
of the analyses conducted during an SPSS session

To run all the syntax from thfeyntax Editoruse the menu optidRun > All.

To run a portion of the syntax, highlight the sétatand uséun > Selection

2 ¥Syntax? - 5P55 Statistics Syntax Editor (=h =)
Fie Edt Yiew Dala Iransform  Analyze  Graphs  Utifies  Addons Run Tools  Window el

HE I o BLEER S PO G% 73 W& r}‘l-k SN E e |DalaSe\1"|
DATASET ACTIVATE 1
PESCRIPTIVES 2 DATASET ACTIVATE DataSet!

3 [ DESCRIPTIVES VARIABLES=salary salbegin jobtime
4 5‘ ISTATISTICS=MEAN STODEY MIN MAX

5 b

SPSS Statistics Processor is ready In5Cal 0
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Section 2: Creating and Importing Datasets

2.1. Entering Data

Assume that you collected the following informatioom a random sample of 100 students.

Student | Gender Age School Test Score

1 Male 12 School A 56.64

2 Female 11 School B 60.83

3 Male 10 School C 44.25

4 Male 12 School A 49.13

5 Female 11 School ¢ 30.67
98 Male 10 School B 32.45
99 Female 11 School € 45.67
100 Female 13 School B 55.12

As you type in your data, you will need to keepnimd each of the following.

» Create a separate line for each student.

» Create a column for each variable of interesthia €xample, we will use five columns,
one for each of the following variables (studeendger, age, school, test score).

» Develop a numerical code for the gender and schertdbles. For the gender variable,
we will assign the value of 1 to Male and the vadfi@ to Female. For the school
variable, we will assign the value of 1 to Schooltlte value of 2 to School B, and 3 to
School C.

Step 1. Define Variables and their characteristidhe Variable View window. To create the
label of “Male” for a value of 1 and “Female” fovalue of 2, click orLabel to provide
a label for your variable.

o

nnnnn

............

sssssss

Labet [Femle

(SPSS Switios Procssaor s ready

[T s swwond (fhom... | B) sunmer Tutorel. | 48 it xenap - . | B Untited (Data... | B8 “Outputz oocu...| FE | B ssymear - ces.

Step 2. After defining all the variables, click thre Data View window (lower left hand corner).
You should see all of the variable names that yaetentered.
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2.2. Variable View Information

Most of the information in the Variable View windaan be left alone. However, to get the
most out of your data set (and to make things eagien running analyses), it is a good idea to
fill out the Variable View “spreadsheet”. The fmlNing is a list of what each column of Variable

View means.

Summer 2009 SPSS Tutorial

Name The name of your variable. It can be up to 6drabters long. Variable names
cannot contain spaces or most symbols (punctuatoh, Names must start with a letter.
Variable Type: You can format the way that the numbers look gisine variable type
option (click on the ... button). Variable typeslime numeric, comma, dot, scientific
notation, date, dollar, custom currency, and string

Width : The length of the string, in characters, or theher of places before the decimal
point in a number.

Decimals The number of places aftére decimal point to include.

Label: Use this option to write a description of what thariable means. Good for
surveys, where the original question can be plaezd.

Values If a variable is discrete (contains a finite nienbf possible values), then you
can define the values using this option. Greagérder and yes/no variables, since it is
easy to forget how you defined these variables micadby.

Missing: If a particular value (such as 999 or -999) iBral as a missing value, you can
inform SPSS through this option.

Columns: Total length of the variable value to be dispthy@ characters).

Align: How you would like the values to be aligned ie ata View.

Measure What kind of variable do you have? Is it a “Noaii’ variable (where values
are simply un-order-able labels), “Ordinal” (whéne values are discrete, yet order-able),
or “Scale” (where the values are continuous, orlmaimterpreted as continuous)?

2.3. Saving an SPSS file

To save the data that you created, choose thenvoiipmenu options from the menu in the Data
Editor window: File > Save As...

You can save a copy of the dataset in another fofeng., Excel, ASCII, etc) by selecting the
format from the list of th&ave as typmenu:

SPSS 7.0 (faav) -~
SPSEPCH (% ays)

y ) My SAS Files

B Employes data.cav

Keeping 5 of 5 variables

Partable (* por)

Tab delimited (* dat)

Comma delimited (*.czv)
Fixed ASCH (*.dat)

Excel 2.1 (*.xlz)

Excel 37 through 2003 (*.xl=)
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2.4. Opening an Existing Dataset
An existing data file can be opened in the DatadfdFrom the Data Editor window, choose the
following menu options:

File> Open > Data...

TheOpen Filedialog box should automatically open to the SP$&cthry of example files.
Chooseamployee data.sav from the list and cliclOpen.

i Employee datarsav [Datasetl |- 5pob Statistice Data Edhtor

Bt Vew Dela T & Grahs s addons | Window | Help
HO R 60 LBk A it S8 S0 %
1o 1 Vistie: 10 0 10 Verities
‘ ] ge‘ biate educ Jobeat salary | sakbegn | jobtime | prevexp | minorty ‘
nd
er
1 Am 0210311952 15 3 00 §27000 Ed 144 CE
< Upen ot 2 2m 05/23/1958 16 1 $40200  §18750 %8 3 0 M
Loak in: |2 swawood on hame iowa siowa st () -] e ckEE - = a 072N 92 12 4] s2tanl  s2mn % %1 g
4 af 041151947 8 1 821900 $13200 E 190 0
(2] yPictures () Safetlel Sertinel 5 5m 0200911955 15 1 w5000 §21000 £ 138 0
= CRIEP 12 users B &m 08/22/1958 15 1 $32,100 $13.500 8 &7 0
3 Documents 129 videos 7 7m O426/1956 15 1§80 $18750 £ 14 0
2 helttp 2 INDOWS 8 8f O5/06/1966 12 1 $21.900 $9750 8 0 0
I Musio R Employee deta sav 9 91 0172301945 15 1 sman  $127%0 % 5 0
3 My Documents 10 w0f 02131945 2 1 54000 §13500 £ 24 0
|20 My Downioscs | " 0200711950 15 1 0300 $1650 £ 143 0
|50 My eBooks 12 2m 01711966 8 1 5830  §1200 L » 1
)y Music 1B 13m 071711960 15 1 S50 $14250 £ £ 1
) My SAS Files 1 f 0202611949 15 1§00 §16800 £ 137 1
5y Videos 15 15m 08/29/1962 12 1 $73:0  $13500 a7 66 0
|20 outionk ® Bm 1171964 12 1 w0800 §15000 a7 2u 0
(2} pietres 17 17m 07/18/1962 15 1 $46000  $14.250 97 48 i
|2 Programs 8| 8m 032011956 1 3 §037E0  §27510 a7 0 0
1 19m 08191962 12 1 2300 $14250 a7 103 0
| = 2 21 011231940 12 1 6250 $11850 a7 i 0
Files of type: ‘SPSS Stetistics (*ser) '| ‘ paste ‘ 7 0 1f N9/ 16 1 S3R.A50 £15.000 9 1 0 ”1
[ Mininize string wickhs based on [Lcomee ] Dt Vi, | [Vorth Vi
SPSS Sttstos Processor s ready

2.5. Opening an Excel Spreadsheet

Sometimes, data are set up in the form of an Esmeladsheet. SPSS can easily read in data
from Excel and reformat it as an SPSS data se&mfne menu in the Data Editor window,
choose the following menu options:

File > Open > Data...
TheOpen Filedialog box defaults to SPSS data file types. Tandpecel files, change tHéles

of Typeoption to ‘Excel (*.xlIs}. After selecting your Excel file, clic®Open. A dialog box
similar to the one below will appear to confirm yaelection.

=lo/xi

Fle Edt View Insert Format Tools Dats  Window Help Type a question for help v = & X

DEEoSn SRY | EBE-F |- 18 =3 i 4o -,

arial -w | B[E]u B 5%, W% &
& e e raich
L& 1 I c [ o T B [— T 6 [ H T I I

1 [id Tgender bdate educ Jobeat salary salbegin  jobtime prevexp  minority I—|
[2 ] Tm 3-Feb-1952 15 3 $57,000 $27,000 98 1dd 1)
[3 ] 2m 23-May-1958 15 1 540200 §18750 ] e 0
[ 4| 3f 26-Jul-1929 12 1 $21,480 $12,000 98 38 1)
[ 5| 4f 15-Apr-1847 8 1 §21900  $13200 ] 190 0 i (pening Excel Data Source
| B | &m 9-Feb-1955 15 1 $45,000 $21,000 98 138 1)

[7 | 6m 22-Aug-1958 15 1 §32100  §13500 ] &7 0 H'Employee data xls

[ 8 | 7m 26-Apr-1956 15 1 36,000 $18.750 98 114 1)

ER| 8f 6-May-1966 12 1 521900 $3.750 ] 0 0

[10] 9lf 23-Jan-1946 15 1 $27 900 $12750 98 115 1] Rsad variahle names from the first row of da1&|

[11] 0§ 13-Feb-1945 12 1 524000 §13500 ] 244 0

[12] 1 7-Feb-1950 16 1 §0300 16500 %8 143 i Worksheet: Employee data [41:1475] -
[13] 12m 11-Jan-1966 8 1 §28350  §12000 ] % 1

[ 14 13/m 17-JuH1960 15 1 §27 760 $14.250 98 34 1 Range: ‘ ‘
[15] I 26-Feb-1949 15 1 §35100  §16B00 ] 137 1

[ 16| 15'm 29-Aug-1962 12 1 §27300  $13500 97 66 0 Masimum wish for string columns:
[17 | 16 m 17-Now- 1964 12 1 540800 §15000 a7 2 0

18 17m 18-Jul-1962 15 1 $48,000 $14.250 97 48 o -

{43 Wih\Employee data Il B [ ok || concel || tHew |

Ready 4
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2.6. Opening Data from a Text File

Very large text files will often be saved as a tgxixt) document (or sometimes a *.dat or a
*.csv document). You can import these data sétsS®PSS using the Text Import Wizard. From
the menu in the Data Editor window, choose theofwlhg menu options:

File > Open > Data...
TheOpen Filedialog box defaults to SPSS data file types. Tandpgt files, change théiles of

Typeoption to ‘Text Documents (*.tXt) After selecting your text file, clickOpen. The Text
Import Wizard will guide you through the process.

Wislcome o the test import wizard)

This weizard il help you read ceta from your text file and specify
informetion about the varisbles

Does your text file match a predefined format?-

Oxse

Textfile: HiEmployee data.txt

0 10 20 30 an 50 60
L L H L 1 L i L I L 1 L i

1w02/05/19521553 §57,000 $27,00098 1440
2u05,/25/1956161 §40,200 $1&,75098 360
3E07/26/1929121 §21,450 $12,00098 3810
4£04/15/1947 81 §21,900 $13,20098 1900
w02 /0971955151 §45,000 $21,00098 1380

ED

Py I P 1 S
4]

Newt = cancel || Hew |

The 6 steps of the Text Import Wizard are:

1. Does your text file match a predefined formatpically, the answer iblo.

2. How are your variables arranged? Are variablaesincluded on the top of your file?

3. The first case of data begins on which line nerdbHow are your cases represented (one
per line)? How many cases do you want to import?

4. Which delimiters appear between variables? (Bi&dd format) Where are the breakpoints
between variables? (Fixed-Width format)

5. What are the variable names and formats?

6. Would you like to paste the syntax?

www.education.uiowa.edu/statoutreach 8
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Section 3: Describing Your Data (Numerically)

3.1. Descriptive Statistics (Means, Standard Devi@ns, etc. for Continuous Variables)

Summary (or descriptive) statistics are availalidar theDescriptivesoption available from the

AnalyzeandDescriptive Statisticsmenus:

Analyze > Descriptive Statistics > Descriptives

a8 Descriptives

“ariable(s):

f Employes Code [id] @’ Current Salary [salary]

,{I Educational Level (year..
,{I Employment Category [j...

&7 Months since Hire [jiokati....

[»]

f Previous Expetience (m...
Il Mirarity Crassification | ..

Date of Birth [boate] & Beuinning Salary [salke...

D Save standardized values as variables

Options... |

| el J| Basts || Rezet || Cancel ||

Help

Select the variables you are interested in andt thie “triangle” button to move the variables
place. To view the available descriptive statsstdick on the button label&dptions. This will

show the following dialog box:

.m| Descriptives: Options

[ gum

Dispersion

Std. devistion Minimum
[] wariance Maximum
[ Range [1SE. mean
Distribution

[ Kurtosis [] skewness
Display Order

() warialle list

() Alphabetic

() tsgending means

() Descending means

Continue: Jl Cancel H Help

After selecting the statistics you would like, &i€Continue. Output can be generated by
clicking on theOK button in theDescriptivesdialog box. Statistics will be in the Output Viewe
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Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Current Salary 474 $15,750 $135,000 $34,419.57 $17,075.661
Beginning Salary 474 $9,000 $79,980 $17,016.09 $7,870.638
Valid N (listwise) 474

3.2. FrequenciegFor Discrete Variables)

TheFrequenciesoption allows you to obtain the number of peopithiw each employment
category in the dataset. TReequenciesprocedure is found under tA@alyze menu:

Analyze> Descriptive Statistics> Frequencies...

Veriskl [ Statistics... |
Wariable(s), | statstics...

i Frequencies L]

69 Emploves Code [id] G‘)a Gender [gender]
& Date of Birth [bdte) |l Employment Category .| | s
Il Ectucstional Level (year [ Eomat..

f Currert Salary [salary]
& Beginning Salary [salbe
Mariths since Hire [iobti...
& Previous Experience (m
,{l Minorty Classification |[..

[+]

Display frequency tables

‘ Ol || Baste H Beset H Cancel || Help

Click on the ‘Statistics...” button to see what descriptive statistics aralalike. Note that
percentiles and descriptive statistics can be ttled in theFrequenciesmenu.

The example in the above dialog box would prodhegfollowing output:

Gender
Cumulative
Frequency Percent Valid Percent Percent
Valid Female 216 45.6 45.6 45.6
Male 258 54.4 54.4 100.0
Total 474 100.0 100.0
Employment Category
Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Clerical 363 76.6 76.6 76.6
Custodial 27 5.7 5.7 82.3
Manager 84 17.7 17.7 100.0
Total 474 100.0 100.0

To create contingency tables, you can useCitusstabsmenu.
Analyze> Descriptive Statistics> Frequencies...
Contingency tables will be used later in the tutbri
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Section 4: Describing Your Data Graphically

The easiest way to produce graphs in SPSS is tthetegacy Dialogs For additional
formatting options, consider using t@eaphs > Interactive menu.

4.1. Dot Plot

A dot plot provides a simple way of visualizing yalata. Let’s look at “Previous Experience
using a dot plot.Graphs > Legacy Dialogs > Scatter/Dot...

i54 Seatter/Dot

Simple || [ Matriz Sinple
Soatter Sostter Dot
overay [ ].:
Scatter || S r

We will use the Simple Dot option.

« [ rhes
mpioyes Code [ vevious Experience (morths
& Employee Code [id] [&r E: (morths) [.]
Fa Gender [yentier] =
Date of Birth odete]

Template

[ Use chart specifications from

[ ok J[ eeste |[ meset |[ cancel |[ hem

00000000
000000

0}
X
X

L0000
X0
0000

i éﬂggaggilggﬂ 88888 8 8800 a

0 100 200
Previous Experience (months)

X

500
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4.2. Box Plot

A box plot uses quantiles to help visualize theadaklthough some information is not
considered, box plots are convenient, compact wagsmmarizing data. In SPSS, a categorical
variable is required, along with a continuous Malga

Let's look at the distribution of salary for makesd females. A separate box plot will be created
for males and females.

Graphs > Legacy Dialogs > Boxplot...
. . ) Clustered
A simple box plot will suffice. T

() Summaries for groups of cases

) Summaries of separate variakles

Coetine ||| concat || Hew |

Add the ‘Salary variable to thevariablebox; add the Gendet variable to theCategory Axis
box. ClickOK to continue.

& Employes Code [i1]
42 Date of Birth [bate]
et

»
ok || paste || Eeest || concel || Hem
29
$125,000
32
o
4460 343
$100,000 Q18
103, 454
> 345106
S 31
& $75.000
-
S 371
o
5 348¥72
© 468% 240
$50,000
134830168
277 B413
242
$25,000 l
$0-

T
Female Male
Gender
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4.3. Histogram

Histograms are commonly used with larger data ddistograms can help an analyst quickly
determine if data is normally distributed or if tth@ta are skewed.

Let’s create a histogram of the Beginning Salarthefemployees.

Graphs >Legacy Dialogs > Histogram

12 Histogram

| Warishle:

f Employes Code [id] | « | | Beginning Salary [salbegin]
% Gender [gencer] —
42 Date of Birth [boiate]
,{I Educational Level (vear...| rPanel by

H:I Employment Category [j... Riows:
f Current Salary [salary] =
f Months since Hire [jobti... -
& Previous Experience (...
H:I Minority Classification [

l | Ttes. |

[] pisplay normal curve

Columns,

Template

I:‘ Use chart specifications from:

| QK J| Paste H Resat H Cancel || Help

Input “Beginning Salaryinto theVariablebox using the “Triangle” button. To see if theala
are normal, let’s also check the box next@asplay Normal Curvé Click OK.

250

200 ]
> 1504
2150
c
]
g |
o
I
[

100

50—
Mean =$17,016.09
Std. Dev. =$7,870.638
|_ N =474
0 T 1 T T T
$0 $20,000 $40,000 $60,000 $80,000

Beginning Salary
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4.4. Scatter Plot

Prior to conducting a correlation analysis, itdwvigable to plot the two variables to visually
inspect the relationship between them. To prodgetter plots, select the following menu
option: '

simple |2 matrix Simple
Soatter|[7] ] Scaiter Dat
overlay |- |.:] 3D

Seatter ||,

Graphs > Legacy Dialogs Scatter/Dot...

i simple Seatterplot

P ¥ Aois [ e ‘
mployes Code urent Selary [salery
& Employse Cods [i6] & Current Salary [salary]
&4 Gender [gender] o A \ Optior \
42 Dste of Birth [bdste] ‘ - ‘ I~

ol Employment Category i
Beginning Salary [salbe

& ot snosvetae, | T ]

& Previous Experience (m. Label Cases by:
Panel by
Rows:
= l:l

Template:

"] Use chart specifications from:

| ok )| eeste || meset |[ camce |[ tem

This plot indicates that there is a positive, falithear relationship between current salary and
education level. In order to test whether this appiarelationship is statistically significant, we
could run a correlation.

o
$125,000
o
8
$100,000 .
e
g o g °
3 ° o 0
& $75,000 ° S
— o o)
5 o 8 o o
o ° 8
= o o o
o 8 o o g
$50,000] ° o
o
8 8 o
o
$25,000 E 8 8 8
$0
T T T T T
9 12 15 18 21

Educational Level (years)
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Section 5: Advanced Data Tools

5.1. Compute Variables
New variables can be created using@uoenputeoption available from the menu in the Data
Editor:

Transform > Compute Variables...

To create a new variable, type its name in thelabg&ledTarget Variable The expression
defining the variable being computed will appeathi@ box labeletNumeric Expressian

|.=' Compute ¥ariable ®

Taruet Yariakle: Mumeric Expression:
= sy - saegi]

| Type & Lakel... |

&9 Employee Code [id] «
93 Gender [gender]

42 Date af Birth [aoate]

,{I Educstional Level (yest ...
d:l Employment Categary [j
gy Current Salary [salary]
f Beginning Salary [salke...
&9 Moriths since Hire [iokti...

Function group:
All

Arithmetic

CDF & Moncentral CDF
Corversion

Current Date/Time:
Date Arithmetic

f Previous Experience (m...
ol Minarity Classification |

Eunctions and Special Yariables:

| If... |[Dpt|onal case selection condition])

Ok ” Paste || Reset H Cancel || Hela

This new variablesalchangewill appear in the rightmost column of the woridataset.

5.2. Recode Variables
Often, it may be necessary to take a continuouablarand turn it into a categorical variable.
For example, let’s say that we want to take thargalariable and define a new variable as
follows:

1 = Employees whose salaries are less than 325,00

2 = Employees whose salaries are between $2500&75,000

3 = Employees whose salaries are greater thaj0@75

To do this, we need to go to tRecode into Different Variablesenu.
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Transform > Recode into Different Variables...
Here are a rundown of steps necessary to do tbdirecdefined above.
1. Select theSalary variable and click the “Triangle” button.

2. Type in a name and label for the new variablehose SalaryCodéfor both. Click
the Changebutton.

3. ClickOIld and New Values...

4. Click "Range, LOWEST through valuend type in 24999. Under the New Value
listing, click “Valué and type in 1. Click thé&dd button to add to the list.

5. Repeat, using th&kangé option and type in 25000 and 74999. Under thevNalue
listing, click “Valué' and type in 2. Click thé&dd button to add to the list.

6. Click “Range, value through HIGHESa&nd type in 75000. Under the New Value
listing, click “Value and type in 3. Click thé&dd button.

7. Click Continue andOK to create the new variable.

& Recode into Different ¥ariables

Mumeric Yariable -= Outpt Varishle:

Output Variable
f Employee Code [id] salary --= SalaryCode
éja Gender [gender] Iame:
4 Date of Birth [date]
.{I Educational Level (year.. Lakel:
,{I Employment Category [i... | [
gfy Beginning Salary [zalbe.. |i| |
&9 Months since Hire [obti...
& Previous Expetience (m...
,{I Minority Classitication [...

‘ Ol and MNew Yalues... |

If... |[Dpt|onal case selection condition)

| Reset H Cancel || Help

i Recode into Different Yariables: Dld'and New Yalues

Old Value New Value

() Walue: (3] Walue: | |

() System-missing
O system-missing () Copy old value(s)
() System- or user-missing
Qldd --= Mewy:
Lowvest thru 24999 --= 1
25000 thru 74999 = 2
75000 thru Highest --= 3

() Range:

) Range, LOWEST through value:

' Range, value through HGHEST:

l:l |:| Output variables are strings

() &1 gther values

| Continue _“ Cancel || Help
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5.3. Split File

Often, an analyst wants to run separate testsamhgrfor different subgroups. Example of this
would include running descriptive statistics by demnor by level of education. This section will
show how you can split a file so that separateysealare run. For this example, we will split
the file by gender.

Data > Split File

Click on the ‘Organize output by groupsption and selectdendef using the triangle button.
Click OK.

&3 split File L3
& Employes Code ] [~] ¢ ") Analyze sll cases, do not creste groups

Date of Birth [bdste]

) Compare oroups
ol Ecucational Level (y. PRI

ol Enployment Categor (2) Organize output by groups

& current Salary [salary] Groups Based on:

& Beginning Salary [sa...| |
Marths since Hire [io ‘ + |
Previous Experience. —

ol Minority Classificatio...
& SalaryCods [SalaryC

(3) Sort the file by grouping variables
salchange ~| (Fileis already sorted

Current Status: Analysis by groups is off

o || peste || Eeset || concel || hep

To test this out, let’s run descriptive statistesthe variablesBeginning Salaryand “Months
since Hiré.

Gender = Female

Descriptive Statistics?

N Minimum | Maximum Mean Std. Deviation
Beginning Salary 216 $9,000 $30,000 $13,091.97 $2,935.599
Months since Hire 216 63 98 80.38 9.676
Valid N (listwise) 216

a. Gender = Female

Gender = Male

Descriptive Statistics?

N Minimum__| Maximum Mean Std. Deviation
Beginning Salary 258 $9,000 $79,980 $20,301.40 $9,111.781
Months since Hire 258 63 98 81.72 10.351
Valid N (listwise) 258

a. Gender = Male

Remember to change the option backAodlyze all cases, do not create groupsvhen you
are done!!
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Section 6: An Introduction to Inferential Statistics in SPSS
6.1.T test
There are three types pfests; the options are all located underAhalyzemenu item:
Analyze > Compare Means > One-SamplEtest...
> Independent-Samples test...

> Paired-Sampled test...

One-Sampld Test Used to test if the mean of a single variableaésia pre-defined number.

Ho: 1 = o Hy: p # o

Independent-Samples T Tebksed to test if the mean of two variables areakqu

Hopn=pu2  Him#w

Paired-Sample$ Test Used to test if the mean difference between tejgetident samples is 0.
Ho:d=0 Hi:d#0

Example: Does the population mean for salary diffemales and females?

Here, we will use aimdependent-Samples T Test When current salaries for male and female

groups are being compared in this analysisstiaryandgendervariables are selected foest
VariableandGrouping Variableboxes, respectively.

i Independent-Samples T Test:
Test Yariable(s] e sl
& Employes Codepa) |~ & Currert Saiary [salary] ﬂ‘
&2 Date: of Birth [belste]
ol Educationsl Level ty... pw
ol Employment Categor... )
& Beginning Salary [sa... i £ Define Groups
Months since Hire fjo
& Previous Experience. S
Grouping Variable: :
ol Minority Classificatio | - | T Group 1
& sabrycose[sslaryc. | | — Group 2 -1
salchangs - ‘ Define Groups. ‘ -
[ o [ peste || meset || conce || he | | Cortinue || Cancel || Help
Group Statistics
Std. Error
Gender N Mean Std. Deviation Mean
Current Salary  Male 258 $41,441.78 $19,499.214 $1,213.968
Female 216 $26,031.92 $7,558.021 $514.258
Independent Samples Test
Levene's Test for
Equality of Variances t-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
Ci it Sal Equal
Sy e | 119.669 000 | 10945 a2 000 | $15400.86 | $1,407.906 | $12,643.322 | $18,176.401
Equal variances
——P not assumed 11.688 344.262 .000 | $15409.86 | $1,318.400 | $12,816.728 $18,002.996

www.education.uiowa.edu/statoutreach 18



Summer 2009 SPSS Tutorial

In the above example, in which the null hypothésihat males and females do not differ in
their salaries, thestatistic under the assumption of unequal varisihes a value of 11.688, and
the degrees of freedom has a value of 344.262amithssociated significance level of .000. The
significance level tells us that the hypothesis@tifference is rejected under the .05
significance level. Accordingly, we conclude thales and females differ in their salaries.

6.2. One-Way ANOVA
There are two ways of comparing group difference®he or more independent and dependent
variables in SPSS: tl@ne-Way ANOVAandGeneral Linear Mode{(GLM) procedures in the

Analyzemenu. For this section, we will use tbae-Way ANOVArocedure.

Analyze > Compare Means > One-Way ANOVA...

One-Way ANOVA Used to test if the population means of two orenariables are equal.
Hoipn = o= u3= ... = Hi: Atleast ongy # y;
Example: Does the population mean for current galdfer by employment category?

To conduct the one-way ANOVA, first select the ipdedent and dependent variables to
produce the following dialog box:

2 One-Way ANDVA: Options
[ One-way ANDYA I Statistics
Descriptive
Dependent List: [ el
: = en | Corfrasts... | [ Fixed and random effects
f Employes Code [id] [*] & Currernt Salary [salary] — ’ )
Date of Birth [boate] | Post Hoc... | Homogeneity of variance test
ol Ecucational Level (... ) | options.. | [ Brown-Forsythe
s& Beginning Salary [sa...| + _— [ welch
f Morths since Hire fjo.. |
leans plot)
f Previous Experience...
d:l Minority Classificatio... Missing Yalues
& SdlaryCade [Salaryt...— | <+ | [EeieiEr (5) Exclude cases analysis by analysis
alchance 4 Emmploymert Category [i.. () Exclude cases listwise
| 0K | | Paste | | Reset | | Cancel | | Help | Cortinue | ‘ pmm— || Help |

The above options will produce the following outfetme output is omitted):

Test of Homogeneity of Variances

Current Salary
Levene

Statistic dfl df2 Sig.

59.733 2 271 000 | —
ANOVA

Current Salary

Sum of

Squares df Mean Square F Sig.
Between Groups | 8.9E+010 2 4.472E+010 434.481 .000
Within Groups 4.8E+010 471 | 102925714.5
Total 1.4E+011 473
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In the above example in which the hypothesis isttit@e categories of employment do not
differ in their salaries, thE statistic has a value of 434.481 with the assagisignificance level
of .000 (Technically, the-value is less than 0.001). The significance Il¢gks us that the
hypothesis of no difference among three groupsjected under the .05 significance level.
Accordingly, we conclude that the three groupsmpeyment Clerical, Custodial, and
Manage) differ in their salaries.

6.3. Two-Way ANOVA

When there are more than two independent variatiiesgnalysis is done by selecti@gneral
Linear Model(GLM) procedures in thAnalyzemenu.

Analyze > GeneralLinear Model > Univariate...
Example: Is current salary dependent on minority employment category?

For this example, the Dependent Variabl€iusrent Salary (salary)and the Fixed Factors are
Minority (minority)andEmployment Category(jobcat) The screen will appear as follows.

<5 Univariate

<58 'Univariate: Profile Plots

Dependent Varisble:

ﬁ Employse Code [id] - w o | Factors: Horizonital Axis:
&4 Gender [gender] FIXE S Contrasts.. | bzl -
ﬁDate of Birth [ociate] ‘ | 1l Employment ategory \ Flots | minarity S
Educational Level (year...| | 4 Separate Lines:
5 et Satrs ook 7 Minortty Classification [.. [ PostHoe.. | -
Months since Hire (... D | se. |
& Previous Experisnce (i = ‘ e | Separate Plots:
& SalaryCode [SalaryCode] - —_— p
& salchange
Covariate(s) Plots.
- jobcat*minority
LS Weight
L
ok || paste || meset || cancel || Hem | Cortiriue “ Cancel || Help
Between-Subjects Factors
Value Label N
Employment 1 Clerical 363
Category 2 Custodial 27
3 Manager 84
Minority Classification 0 No 370
1 Yes 104
Tests of Between-Subjects Effects Estimated Marginal Means of Current Salary
Dependent Variable: Current Salary se0000- Minority Classification
Type Il Sum ——
Source of Squares df Mean Square F Sig.
Corrected Model | 9.034E+0102 5 1.807E+010 177.742 .000
Intercept 1.537E+011 1 1.537E+011 | 1511.773 .000
jobcat 2.596E+010 2 1.298E+010 127.699 .000
minority 237964814 1 | 237964814.4 2.341 127 §
jobcat * minority 788578413 2 | 394289206.5 3.879 .021 g si0000]
Error 4.757E+010 468 | 101655279.9 & o00-]
Total 6.995E+011 474
» | Corrected Total 1.379E+011 473 $20000-]
T T
a. R Squared = .655 (Adjusted R Squared=.651) = enaoer

Employment Category
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Taking a significance level of .05, ti@bcatmain effect and thpbcat by minority interaction
are significant. The change in the simple mainatfté one variable over levels of the other is
most easily seen in the graph of the interactibtihd lines describing the simple main effects are
not parallel, then a possibility of an interactmxists. The presence of an interaction was
confirmed by the significant interaction in the suary table.
6.4. Correlations
To obtain a bivariate correlation, choose the feifeg menu option:

Analyze > Correlate > Bivariate...

Test for a CorrelatianUsed to test if the correlation between two Jalga is 0.

Ho:p=0 H1:p7é0

Example: What are the correlations between edut#iel, current salary, and previous
experience? Do any of these correlations diffemfzero?

With the selections shown below, we would obtairreations betweekducation Leveand
Current Salary betweerEducation LeveandPrevious Experienceand betweeQurrent Salary
andPrevious ExperiencaVe will maintain the default options shown in tf®ve dialog box in
this example. The selections in the above dialogvlad produce the following output:

[ Bivariate Correlations
Wariables. [ el
I Options
é Employee Code [id] dj Ecucationsl Lewel (year... ‘_pt—‘
&2 Date of Birth [clste] & Currert Salary [salary]
ol Ervormet caters .. corraianans
f Beginning Salary [salkbe...| —
f Morths since Hire [jobti ‘ + | Fruralnrs Fraviaiz
ol Minarity Classitication ... bLtl:f Currsnl Esperignce
A 11-7) Salary irnurirs
SalaryCode [SalaryCode
gsa\ch\;n & e ! Euucwioengl Level Gpwarsd Peanon Lomalalion 1 000 EG177 - 357
! iy, (bl e ron
_ . &) AT4 ATe | ATE
S e T (BT TS Curert Salzry Fearzon Comslalion A1 1000 oo
Pearson || Kendall'stau-b [ | Spearman Sig. 2-lailech [uhi]i] . ()
&) 474 ATE ATE
Test of Significance Prerinus Expanerioe Prrzun Cuorslalion - ¥52¢ - DAT 1.ran
- @ =) vin [ 1
(3) Two-tailed () One-tailed (rnanths) Sy, U= lales) nnn e
H
473 47 47
Flag significant correlations
= Carmlaten = signfican o Sie 0.01 leval (2-talad;
| Ok H Baste H Beset ” Gancel H Iz Coerakation i sigrifcant atihe 005 Seal (2-iallady

The above output shows there is a positive coroglddetween employees' number of years of
education and their current salary. This positiwealation coefficient (.661) indicates that there
is a statistically significanfp(< .001) linear relationship between these twoaldés such that

the more education a person has, the larger thabps salary is. Also observe that there is a
statistically significantf < .001) negative correlation coefficient for thesaciation between
education level and previous experience (-.252)fanthe association between employee's
current salaries and their previous work experience

www.education.uiowa.edu/statoutreach 21



Summer 2009 SPSS Tutorial

6.5. Regression

Regression models can be used to help estimatparfdent) variable based on information
from other (independent) variables.

Overall Model Fit E-Test) Used to test if the regression model is “bettBen using only the
mean of the dependent variable.

Ho: Y = fo Hi:t Y =fo + f1Xe + ... +BiXk

Test for a Singlgy: Used to test if differs from zero.

Hoiﬂk: 0 Hl:ﬁquo

Example: What is the regression model for usingitational level” and “years experience” to
predict salary?

Everything we need to create a linear regressioteis located in the following menu:

Analyze > Regression > Linear...

The variable we are trying to “predict” is tReirrent Salaryvariable, which goes in the
Dependenbox. Employment CategorgndPrevious Experiencgo in thelndependent(shox.
Although there are many options available in thedr regression dialog box (such as the Plots
box), we will only consider the defaults.

uf Linear Regression

Dependent

gﬁ Employes Cocle [id]
&4 Gender [gender]

\& Current Salary [salary]

Block 1 of 1 ‘ ‘ vix Linear Regression: Plots
& Date of Bith [bolste] [ s |
d:l Educational Level (year Mext | ‘ B ‘ DEPEMDMNT Scatter 1 of 1
ol Employment category [ Inclependent(s): *ZPRED
? Beginning Salary [salbe d:l Employment Category [iobcst] *ZRESID
Moriths since Hire [obti | | [® Previous Experience (manths) [preve..| N
& Previous Experience (m... « EXED | | x
ll oty Cassiteaton “4DIPRED ]
& SalaryCode [SalaryCode] Method: ‘Emgr - | *ERESID %
& Y | e—
Selection Variable: —
Standardized Residual Plots .
Case Labels: |:| Produce all partial plots
- ‘ | [ Histogram
= WVULS Wisight: |:| Mormal prokbakility plot
\ |
| ok || esste || Resst || concel || hew | | cotiue || cameel || e

Results appear on the next page.
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Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 7942 .630 .629 | $10,407.649

a. Predictors: (Constant), Previous Experience (months),
Employment Category

ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 8.7E+010 2 4.345E+010 401.121 .0002
Residual 5.1E+010 471 | 108319164.3
Total 1.4E+011 473

a. Predictors: (Constant), Previous Experience (months), Employment Category
b. Dependent Variable: Current Salary

Coefficients?

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 12116.105 | 1067.489 11.350 .000
Employment Category [17431.593 620.131 .789 28.110 .000
fn:i‘gf#ss) Experience -23.986 4585 -147 5.232 .000

a. Dependent Variable: Current Salary

So, what does the output tell us?

« R*=0.630, which suggests 63% of the variance iargalan be “accounted for” by
information about employment category and prevexyserience.

* An F-statistic of 401.121ptvalue < 0.001) suggests that a regression moaehicong
employment category and previous experience ig€ldaghan a model without any
predictor variables (using the mean salary as amate for anyone).

* The regression equation is:

Salary= 12116 + 17431 Employment Category (-23.986) *Previous Experience

Thet-statistics for each; is large enough in magnitude to reject the nufidtizesis that
eachsi =0

www.education.uiowa.edu/statoutreach 23



Summer 2009 SPSS Tutorial

6.6. Chi-Square Tests

Chi-square tests are frequently used in contingéstales to determine what relationships exist
between two discrete variables.

To create a contingency table in SPSS, we use@ribgstabgnenu.
Analysis > Descriptive Statistics > Crosstabs...

Let’s create a contingency table tallying the erppés bygenderand byemployment category

Rawis) | getisies.. |
& Emnlovee Code [id] —— | ol Employmert Category fo...
42 Date of Bith [date] | bt | T
gl Educetionsl Level (yearsy[.| [ format.. |
&P Current Salary [salary] Columnis: =

& Beginning Salary [salbegin]

—— |k Gender [gender]
+

Morths since Hire [jobtime]
&P Previous Experience (mort
ol vinarity Classification [min... | Layer 1 of 1

&F SalaryCode [SalaryCore] .
Employment Category * Gender Crosstabulation

& salchange
Count
- Gender
Female Male Total
Employment  Clerical 206 157 363
[T Display clustered bar charts Category Custodial 0 27 27
[ ] Suppress tables Manager 10 74 84
[_ok [ paste |[ Resst |[ cancel |[ hem | Total 216 258 474

Using theCrosstabanenu, we can also compute a chi square testifod#ta. Click on the
Statistics... button and click oi€hi-square

Chi Square Test for 2 x 2 Contingency Talised to test if relationships occur across groups

Ho: There is NOT a relationship between variable A aariable B.

Hi: There is a relationship between variable A anthizée B.

i Crosstabs: Statistics
[ corretstions
Nominal Ordinal
["] Contingency coefficient | | [] Gamma
[] Phi and Cramer's ' [] gomers'd Chi-Square Tests
[] Lamiada [] Kendal's tau-o
[ Uneertainty coefficient [ kendal's tau-c. Asymp. Sig.
Hominal by Interval [ Value df (2-sided)
s Dlrse Pearson Chi-Square 79.2772 2 .000
] MoNemar Likelihood Ratio 95.463 2 .000
["] Cochran's and Mantel-Haenszs statistics N of Valid Cases 474
a. 0 cells (.0%) have expected count less than 5. The
|_cotinve || cancel || Hew minimum expected count is 12.30.

Sincey? = 79.277 (ang < 0.001), we can conclude that there is a relatigmbetween gender
and employment category. Namely, there are mas®dians and managers are male than
female, and there are more clerical workers traf@mnale.
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Section 7: Exporting Your Results

SPSS output can be exported into other applicatioisding Word documents, spreadsheets,
and databases. There are at least two ways fog dloist Copy andExport. Each will produce a
different appearance in displaying outputs.

One easy way for doing this is to copy the seleotggut and paste them on the software that
you want to use. For example, we can export owltefom the Chi-Square Test to Word and
edit the exported tables in Word. From @etput Viewewindow, highlight the results and
select the “Copy” option by clicking the right baiton your mouse. After copying the selected
tables, paste and edit them in Word. You may needsize or crop images.

il *OutputZ [Document2] - 5P56 Statistics Yiewer
File  Edit Yiew Dats Trensform  Insert Format  Analvze Graphs  Uities  Add-ons  Wincow  Help
EHAR D 60 BLk 0% & Bas &|€s +- B0 58
ETTITOTTETT CaEguTy TTT OO T T TIE] TOOU

i [ erer | | \ \ | \ e
Log
Jescriptives
Title Employment Category * Gender Crosstabulation
Motes
Active Dataget Lount
@ Descriptive Statistics Centien
og Female IMale Total
hescriptives Employment Category  Clerical 208 157 363
Title 27 7
HNotes . 4 24
Active Dataget Total Copy 5a 474
L8 Descriptive Statistics Faste After
Log
rosstabs Create/Edit Autoscrit..
| Title Export. S

1 19
Notes Edit Cortent v ded)
Active Dataset Fearson Chi-Sguare w 000 L
(U Caso Processing Summary Likslihood Ratio 95.463 z 000
@ Employment Category * Gender
@Cm-ﬁuuare Tests NofValid Cases 474

a.0 cells (%) have expected count less than 5. The
rinimum expected countis 12.20
(] D =]
SPSS Statistics Processar is reacy H: 153, W 369 pt

To export the entire output windowto a file, use th&xport option. Consultants frequently do
this, since SPSS output windows can only be opan&&®SS. The results can be exported into a
Word document (*.doc), an HTML file (*.html), a POHe (*.pdf), a text file, an Excel file, or a
Powerpoint file.

=] [Emoest bootmart: Yes
b fork Ves
A ritaining bt text and
mert. No graphics Views of Madels Horor prict seting (et in Model Views.

Change Options.

o J[_ewmeJ[_sesa [ cmoat ][ 1w

Remember that SPSS data s=ts be exported into other formats by usingRihe > Save As...
dialog box and changing the format un8awe as type

www.education.uiowa.edu/statoutreach 25



Summer 2009 SPSS Tutorial

Section 8: Some Further SPSS Resources

For more information on SPSS, try the followingoeses:

Students and faculty of the College of Educatiendigible for free statistical consulting
at the Statistics Outreach Center. To make ashiagestical appointment with the
Statistical Outreach Center, vigitvw.education.uiowa.edu/statoutreach200

Lindquist Center South, or emailgtieila-barron@uiowa.edu

Visit the SPSS homepageww.spss.comThe site includes a variety of helpful
resources, including the SPSS Answer Net for arsteeirequently asked technical
guestions, and an FTP site where you can find SR&30s and an online version of the
SPSS Algorithms manual. The support website isawai atwww.support.spss.com

A good book that is used frequently at the Stassutreach Center Biscovering
Statistics Using SPSS"{Edition) by Andy Field (Sage, 2005). This entertaining tex
(seriously!) contains a wealth of information abawining SPSS. It also provides some
statistical background for many tests and analy3éss book is available at the
University’s Engineering Library. The book is akeailable in paperback on
Amazon.com for $55-$70.

For other books on SPSS, head for the Engineeiilmgly (Seamans Center) and look
for books with call numbers that start with “HA 32A number of books are available
(including, apparentlySPSS for Dummigsut make sure you get current books. Try to
stick with books published after 2004, which cov@RSS version 13 and beyond.
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