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Foreword

The purpose of this guidebook is to help you achieve the course objectives foQeitreitative

Methods| and/or Quantitative Methodsl: (1) to gain understanding of the various statistical techniques
for analysis with descriptive statistics, (2) tangaonceptual understanding of the various techniques for
determining the significance of group differences, (3) to use statistical software to run the analyses, and
(4) to interpret and report the results according to the style used in research journals.

With these objectives in mind, you will be assigned a variety of computer homework problems to
complete for course credit. This guidebook provides a working example for each type of statistical analysis
to help you get started with each assignment. Theoseof this guidebook that addresses statistical

analysis problems contains:

Procedures decision model (algorithm) for inferential statistical examples
An example of research problems with necessary data
A guide to SPSS for Windows Versions .20 with exganatory notes and tips

Selected portions of the SPSS printout with commentary
An example of how to report results and provide discussion

O wNhE

These example problems are basic and intended only as a guide. The steps you take to do an analysis on
your ownparticular problem may vary slightly based upon your data and the outcome of your analysis.

You will also be expected to go beyond the examples in your own work. To accomplish this, you will need
to attend class regularly, study your text carefully, anchmlete the recommended ngnaded problems
assigned from the text.

Do NOT ignore the many notes explaining many of the finer points in the example to follow. Unlike
many explanatory notes you may have encountered in the past, these notes are vitaligntigpgdur
understaniig of how to correctly use SPSIgnore them at your own peril.

When you have completed the course, this guidebook should also serve as a ready procedure
reference for your future work in your chosen field.

Itis our hope this gugbook will help you complete your assignments with confidence, increase your
learring, and make your statistics course more enjoyable.

Tianna CSFloyd Gary L. May, M.S

Department of Educational Policy Studies, Former student oDept. of Public Administration
Georgia State University & Urban Studies, Georgia State University

Keith D Wright J. Randy Beggs, M.B.A, M.S., Ed.S.

Former student of Department of Educational Former student of Department of Counseliagd
Policy Studies, Georgia State University Psychological Services, Georgia State Univers
H. Arthur Russell IIl, M.S. T.C. Oshima, Ph.D. Professor

Former student of Department of Educational Department of Educational Policy Studies,
Psychology, Georgia State University Georgia StateUniversity
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ABOUT THIS GUIDEBOOK

This guidebook was developed specifically for students taking statistical courses in the Educational Policy
Studies department of the College of Education at Georgia State University. Anyone conducting research
analysis anahew to using SPSS for Windowsray find this guide helpful.

This guide is organized into three sections. First, the basiatapeof SPSS in the Windowsenvironment

is addressed followed by examples of various statistical analyses using the package. The inferential statistical
exampe problems used are exactly the same as those presented in Student GuidebooRfos8iS

developed by Gary L. May and T. Chris Oshima. Some students find a comparison of the several software
products helpful as multiple terms are used by differendeeproducts to refer to inferential data. The final
section addresses more advanced tips and tricks that can be used to take full adiv&m&&efor Windows,
Versions 200. The guide also contains references to common questions and trouble areasudbitts

have encountered in the past.

Every effort has been made to ensure this guidebook is free from errors. If you should find any
mistakes within this guide, please contact eith@nna Floyd(tfloyd6@student.gsu.edior Dr.
Chris Oshimaoshima@gsu.eduso that corrections can be made to the material.

Certain assumptions were made in the writing for this guidebook. For example, it is assumed you accepted the
installation program default values when placing SR8S\indows \érsion 200 on your computer. If this is

not the case, you will need to consider how you modified the default installation when reading this guidebook.
Secondly, this guide was compossgzkcifically with the Windows @perating systems in mindfou should

already possess a basic knowledge of Windows navigation techniques in order to successfully use the SPSS
product. You may find that a more advanced knowledge of Windows navigation is required to perform some of
the tasks di samd sTerdi cikns @ hee ¢itTiiprs of t his guide.

As the guidebook progresses from one problem type to another, certain levels of detail, such as each
window concerning data entry, are omitted due to space limitations. A cumulative working
knowledge of SPSS is assumedias guidebook progresses.

Finally, please note that SPB'SMicrosoft WindowsM, Statisticd" and SASM are registered trademarks of
SPSS, Inc., Microsoft Corporation, Statsoft, Inc., and the SAS Institute respectively. Users of all personal
computersoftware should remember copyright laws of the United States protect these products. Use of
software products is governed by the license granted to the purchaser of the product. Infringement of copy
rights held by software publishers may result in legbamn the part of the copyright owner.
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Getting Started
With SPSS for Windows
Versions 200

Introduction

SPSS for Windows, Version 20) isa powerful Microsoft Windows compliant package that allows easy

statistical analysisfalata. Additionally, Version 20 addressemany of the shortcomings noted in earlier

versions of SPSS to provide many improved functions including enhanced papeemeangand charting
capabilities. Becoming familiar with the package and its default operation prior to starting actual analysis can
save the student many hours of time and a great degree of frustration. As a minimum, it is recommended that
theusercomplet t he SPSS fAiTutorialo and completely famil:.i
purpose of th&etting Startedsection of this manual is to explain the basic operation of this software package
and to make suggestions that will ease the buodi®ecoming familiar with the operation of SPSS.

This section is divided into the following areas:

A few words on the use of Microsoft Windows
Initial software interface presentation

Explanation of a matrix concept of entering data for analysis
A morein-depth look at several of the data entry / results windows used by SPSS

Concluding remarks

SR

Use of Microsoft Windows

This manual is written with the assumption the user has a basic understanding of hagate maa Microsoft
Windows 7environment. It is strongly recommended that peaome familiar with Windows [@rior to use of
SPSS, Version 20. Many one or twaday courses regarding Windowsré available through commercial
vendors or through local unikgties. Use of SPSS, Versi@00 without a basicinderstanding of the Windows
7 environment will prove more difficult, time consuming, and may prove vestratirg
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&, 5745 2011) - 13196133153 - Remate Desktop Connecton T — lclos| SPSS starts with an Untitled

13 Untiled] [DutaSen)] - atiics o O |- @ I H

T e SPSS Data Editor window. The
Fie Edi Vew Data Transfom Anahze Graphs USIBes Add-ons Window Help

=

-3 HS y -
|

Data Editor provides most tifie
controls (menu and button
selections) you will use to enter
and manipulate data as you
perform statistical analyses.

Vigibde: 0 of ) Varkables

Notice also that across the top of
'the window is a
|l abeled O6varé i
lettering while down the left side
of the window is a series of
numbers beginni
subsequently in
The row across the top is used to
' name data variables while the
column on the left hand side of the
window represen
number. Case is the term used in
I SPSSa identifythe observation
' ! I | number of the record within the

Data i Vil Ve data set to be analyzed.
e " |
A second window called 6Outputd will be displayed
where you will be able to see the results of your analysemalatermine if you wish to perform additional
analyses or otherwise manipulate your dat-a. SPSS

ground when all execution of an analysis is complete.

A third window, k nown a syaldolhepresest RSe8 redbigsted oaduring csrtain d o w
steps of your analyses. The syntax window is only mentioned at this point and will be covered in more depth
during specific example problems and in the Advanced Tips &oksTsection of the guidebooR.he

utility of this method of data entry, while possibly not apparent at this time, will become more visible as

you progress in the analysis of your various data sets.
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A More In-Depth Look at SPSS Data Entry and Results Windows

Now that you have concept of how to initialize SPSS for use and a conceptual framework for the
entry of data to be analyzed, a morel&pth look at variabl definition will prove useful

Data Entry Window

The data variables represented in the problem analysis mustiiedder SPSS. This is done as follows:

W $955 20(1) - 131.96.133,153 - Remote Deskdop
T3 Untitied! [DataSesd] - 1BM SPSS Statistics Data Editor ofl@
Filo Edit View Data Transform Anahze Graphs USiites Add-ons Window Help

RGN e~ Bl H BE BLE 100 %

= 7"[ Name Type Width  Decimals Label Values Missng  Columns Algn Measure Role
1 price Numeric 8 2 None Nore 8 M Right Unknown N Input |&
2 location Numaric 8 2 None None 8 3 Right Unknawn v Input
3 sales Numenc 8 2 None Nono 8 M Right Unknown N Input

—w_
_IMIM‘ Vatiable View

EIM GDQ0 Gestatire Prasasenr le randy |

Data variables are defined

by clicking on ¢t
Viewd tab bel ow.
can also be activated by

double clicking on the

grayed o6varo col L
llustrated earlier.

From theVb®¥wdi abl
screen, SPSS allow you to
create and edit all of the
variables in your data file.
Each column represents
some property of a variable,
and each row represents a
variable. All variables must
be given a name. Just click
on the first empty cell in the
Name column and type in a
name. Perform these same
steps for the other variables.
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B SPSS 20(1) - 131.96.133.153 - Remote Desktop Connectiol s T |
#2 Untitledl [DataSet0] - IBM SPSS Statistics Data Editor (=& ][ =]
File Edit Wiew Data Transform  Analze Graphs  Utilities  Add o Help
SHE | «~ BL= i EFOE i 0% %
Mame Type Width | Decimals Lakel YWalues Missing Colurmns Align Measure Role
1 price Murneric 3 2 Mone Mane g = Right Unknawn “w Input [=
2 location Murmeric g 2 MNone Mone g = Right Unknagwn *w Input
3 sales Mumeric =} 2 Mone Mone g = Right Unknown N Input
4
5
5 5 Value Labels (=3
; Walue Labels
10 Label: |Checkouﬂ
" 1.00="Entrance”
12 Add 2.00="Sporting Goods Aisle"
13
14
15
16
17
=
19
20
21
22
23
24 | |
- [ mee—eee——————————————————————————————————eeeeseeeeees— |
Data Yiew | Variable View

Many users find it imperative to have assigned labels for the various values of a data variable. This allows
you the ability to associatedescription with variables. Furthermore, these descriptions can describe the
variables themselves or the values of the variables. Click the cell you want to assign values to on the

6 Val

ues?o

col

umn.

Y o U= @ligkitHis boxm @ & hs ma Wwli | grdayibgxup

box. In this box you will type in a value, such as 1 with a label of Entrance, and click add. Continue this
process for as many values required for your variahtethe measure column, make sure you select the
appopriate measurement type for each variable either scale (interval or ratio), ordinal or nominal.

10
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ﬂ'ﬁ *Outputl [Documentl] - IBM SPSS Statistics Viewer = || R | S

File Edit View Data Transform Inset Format Anahkze Graphs Ulilities  Add-ons  Window  Help

SHER 2M e GBbE 00 EBRD M
. 2 B il ?im

=

o *%'..%“é"fgg % Summarize =
B {E] Summarize
"@ Title [Datasetd]
: Motes
1 Active Dataset
L Case Processing Case Processing Summary®
L[ Case Summaries Cases
Included Excluded Total
N Percent M Parcent N Percent
price 6 100.0% 0 0.0% [ 100.0%
location 6 100.0% 0 0.0% [ 100.0%
sales 6 100.0% 0 0.0% [ 100.0%
a. Limited to first 100 cases
Case Summaries™
price location sales
1 1.00 | Entrance 28.00
2 1.00 | Entrance 21.00
3 1.00 | Entrance 17.00
4 1.00 | Sporting 23.00
Goods Aisle
g 1.00 | Sporting 18.00
Goods Aisle
[ 1.00 | Sporting 15.00
Goods Aisle
Total N 6 6 [
a. Limited to first 100 cases
u—# s ‘ -
|IEM SP35 Statistics Processoris ready
Output Window
Al l resul

ul t ated as results of running anal.y
Navigatorodo w .

In Conclusion

Always remember to save your datausindre 0 SAVE®G option |listed under t
SPSS Menu Bar. If your data is particularly important, you should also consider maintaining a second copy of
the data angour SPSS syntaxusitgh e 6 SAVE AS6 option. While not ne«
doing in this course, keep in mind the American Psychological Association suggests research data be saved a
minimum of five years. Considering the lead time regardasgarch article submission, editing, acceptance, and
publication, many professionals recommend saving your data and program foysassAdditional

information regarding the use of the various SPSS windows is presented in the Advanced Tips and Tricks
section at the end of this guidebook.

11
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Descriptive Statistics

Measures of Centrd Tendency
Measues of Variation

Correlation

12
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Descriptive Statistics
Example Problem

A counselor working with a group of caregivers of patients living with a terniimeds is interested in

forming a support group to share experiences and therefore reduce the sense of isolation often associated
with catastrophic ilness. The counselamprking with hospital staff, administers a depression and anxiety
inventory to each caregiver that has volunteered for the program. The counselor feels that knowing the
levels of depression and anxiety within the group will help in the design of anieffétervention

program. The scores obtained from the administration of the two inventories are given below.

Individual Anxiety Score| Depresson Scae
1 22 16
2 12 8
3 68 33
4 10 6
5 5 5
6 53 24
7 44 18
8 37 17
9 0 2
10 21 14
11 64 31
12 33 17
13 55 30
14 18 13
15 3 3
16 4 4
17 11 7
18 13 9
19 7 5

13
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First we need to enter the data. Please refer to the introduction section to see how to enter the numbers.
You should always verify the accuracy of your data entry. The otogbus method to do so is to review

your dat a i n window. YouDcar atso dbtdin & list rofGll of your data by clicking on the
command sequence OAnalSumeadr,i eGRdparnt stéh,e amad nd GalPsSeS
right pontnga r ow | ocated between the two text boxes to
Click O60OK6 to instruct SPSS to create a summary |

P o)

@ Summarize Cases

& Anxiety
ﬁ Depression

==
Variables:

Options...

[ Display cases
[l Limit cases tofirst 100
[v Show onlyvalid cases

[] Show case numbers

:] [Eeset ][Cancel][ Help ]

14



SPSS 20.@ Survival Guide

i *Output! [Documentl] - IBM SPSS Statistics Viewer [ro |- &3]
File Edit View Data Transform Insert Format Analyze Graphs Utilities Add-ons  Window Help
= = S R [ —
SHERIE «~» ABEEF OO ERPRS
«» += B0 " ha
B {& output <]
w [ Log [DataSet0]
{E summarize
(] Title
Motes Case Processing Summary”
Active Dataset Cases
% g:z: ELOFE;S:FIES Included Excluded Total
M Percent M Percent M Percent
Anxiety 19 100.0% 0 0.0% 19 100.0%
Depression 19 100.0% 0 0.0% 19 100.0%
a. Limited to first 100 cases.
Case Summaries®
Anxiety Depression
1 22.00 16.00
2 12.00 8.00
3 68.00 33.00
4 10.00 6.00
5 5.00 5.00
G 53.00 24.00
7 44.00 18.00
8 37.00 17.00
E] .00 2.00
10 21.00 14.00
11 64.00 31.00
12 33.00 17.00
13 55.00 30.00
14 18.00 13.00
15 3.00 3.00
16 4.00 4.00
17 11.00 7.00
18 13.00 9.00
19 7.00 5.00
Total N 19 19
a. Limited to first 100 cases.
=
[ —— 3

IBM SPSS Statistics Processor is ready |—

Theresultsareautomaticlly dispbyed in thed O u t1p $SPSSOutput Navigatad window.

15
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Now we will instruct SPSS to calculate frequeicy distribution(s), measures ofentral tendency,and
measures of dispersion.

Using themousepointer, highlight GAnalyzed ,@escriptve Statsticsd andé F r e g u startngfeos 6
the menuselectionon theSPSSmain menu.

Using thesame techniquegpreviously discussed thighlight andmove variabkes from onetext box to
another,movethe variablesto the &variable(96 textbox. Ensurethe @isplay frequencytablesd ¢ haxc k

~

is checked.Using the mousepointer, click on theé St at bhutton.i ¢ s 6

The6 Fr e qu &h a t ewsndow evib ldedisplayed. Click onthe box to theleft eachmeasureof
centratterdencyandeachmeasureof dispersionto be calculated. Click o n 6 C o to proceed.eTlde
0 Fr e g uwimdow vell shérediglayed. Click on lOK6to continue. Theresultsof the analyses
will be autamatically displayedin the iSPSS OutpulN a v i gvendowr 0

16
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@ Frequencies: Statistics @
Percentile Values Central Tendency
] Quartiles [+ Mean
[T] Cut points for: equal groups [+ Median
["] Percentile(s): [/ Mode
[] Sum

[] values are group midpoints
Dispersion Distribution

[ Std. deviation [/ Minimum [] Skewness

[ variance [+ ‘

[7] Range [
[Conh’nue][ Cancel ][ Help ] W’

umber
STENSTICS
DEPARTMENT., ., | .

Dr Blumenthal .
DrMiller ... .. ..

Dr.Srasny. ......
DrWlfe ... ..

[T] Kurtosis

Deoviakion . . . . .14

J.B. Landers ©www.CAUSEweb.org

We can also have SPSS calculate the correlation between two variables. From the SPSS for Windows mair
dialog, choos® Anal yze 6, O0Bbvariliated®. andihe O0Bivariate Co
displayed. Using the mouse pointer, highlight both varialdesy\rex iy 6 and &6éDepr essionb
right pointngar r ow t o move the var i aG@Gidken thedypetbhoerelatovar i abl e
coefficient you wish to produce. The default correlation coefficient is the Pearson Correlation Coefficient.

After moving the variables to the OVariablesd te:
correlation analysis will be auo mat i cal |y di splayed in the 6SPSS O

17
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g *Output] [Documentl] - IBM SPSS Statistics Viewer

File Edit View Data

Transform

Insert Format Analyze Graphs

Utilities

Add-ons

Window Help

oo ]

SHER M e~ BELT 0% & |

€« & =

=
=

| )=

B {g] cutput

,LB Lag
& {E] summarize
Title
| Motes
2 Active Dataset
[ Case Processing
[ Case Summaries
...... [;B Log
& {E] Frequencies

Title
- Motes
- Active Dataget
[ Statistics
E--{E] Frequency Table
-[E Title
- LB Anxiety

& {E] Correlations
[ Title

Motes

Active Dataset

[ Correlations

COREELATIONS

/VARIABLES=Anxiety Depression

/ERINT=TWOTAIL NOSIG
/MISSING=PRIRWISE.

= Correlations

[DataSetl]
Correlations
Anxiety Depression
Anxiety Pearson Correlation 1 .8az
Sig. (2-tailed) .0o0
M 19 19
Depression  Pearson Correlation 982 1
Sig. (2-tailed) .0o0
M 19 19

** Correlation is significant atthe 0.01 level (2-tailed).

]

1

[¥]

IBM SPS5 Statistics Processor is ready

The output that is given is in the form of a data matrix. év@rypossible ombination of variables
(anxiety, anxiely; anxiety, depressiongdepressionanxiety; anddepressiondepressionjhe correlation
coefficient,the number of casesusedto performthe correlation, andthe 6 pvélue aregiven. As you might
expect, avarialde is perfectly correlated with itself which is indicated by the comreation coefficient of 1.
This output shows the correlation between anxiety and depression.98.

18
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SPSS Procedures for Graphing

Making graphs is a bit easier in the reswerdons of SPSS Procedurefor producinga histogran and

scatterplotare outlined below.

) Chart Builder (=2

Yariables: Chart preview uses example data

f Anxiaty

U f Depression ”-

1l

Drag a Gallery chart here to use it as your k=
starting point E

— OR

Click on the Basic Elements tab to build a
chart element by element

No categaries (scak
wvatizibis)

Drag and droghere

)

Gallery | Basic Elements | GroupsiPaint ID | Titles/Footnotes

Choose fram: Properties...
Favorites -
Line
Area
FiefPolar
ScatteriDot I
Histogram
A | High-Low
Baxplot Select this histogram
—| Dual Axes

[—] [Beset ][Cancel][ Help ]

19

To make a Histogram,rém the
SPSS for Windows main dialog,
choosed Gr @dpiCh art Bu
SPSS might give you a warning to
remind you that you need to set the
correct measurement level for eact
variabl e. You ¢c a
Variable Propert
variables are identified correctly or
you can seleedt 0
Now the chart builder window will
appear. You will need to select
histogram from the list of available
graph types in the left hand side
You will click on the histogram that
is on the far left and drag and drop
to the chart preview area.



SPSS 20.@ Survival Guide

Frequency

No categaries (scak
varabie)

Eebig?

Gallery | Basic Elements  Groups/PointID Titles/Fo

Choose from

Fawaorites
Bar

Line

Area
PiefFolar
ScatterDot
Histagram
High-Low
Boxplot
Dual Axes

Dat

e

Move here

")

o I

Now we need to for mat
Propertiesdéd menu wil/l
that for now We would like our histogram to
show the frequency information for anxiety
levels. We will drag and drop anxiety from the
variables window tothe x axi& el ect 0

the histogram will be shown in the output windc

Now doubleclick on the graph inthe output
window. This wildl op
this window we can modify the graphn order to
changethe Xa x i s , go to O6EdI
A new window will open and you can click on tt
Scaled tab. Her e ke
X axis. We want to change the major increme!
to 10 If we want to change the bin sizéirst

click on one of the bins in the chart editor
window,go t o OEdit o, 6Pr «
0Binningdé tab. tor hi s
customizethe bins by eitherspecifying the
number of intervals or the bin size

409

w
=]
1

0o

0o

20.00 40.00

Anxiety

60.00

Properties @ Properties
Labels & Ticks Mumber Format Wariables Chart Size Fill & Border
Chart Size Scale s @ X axis only
Range =
Auto Custom Data X
. W Axis
Minimum A Y .
- @ Automatic
' o ]
Maximum [ 70 TO o) Custom
Major Incrament ]
Origin ® o ] -
| Display line at origin || Custom value for anchor:
Type
@ Linear: i
@ Logarithmic
Base: & @
&) Power i
Exponent: [
Lower margin (%) Upper margin (%):




SPSS 20.@ Survival Guide

40.00-

30.00+

Creating a scatter plot is very
similar. Go to
Bu i |.dTéhe same histogram
might be in the chart preview menu
which is OK because we will
replace it. On the left hand side
select 6Scatter/
drop the first scatter/dot plot into th
window. We will place Anxiety on
the X- axis and Depression in the Y
AxXi s. Select oC
will come out h the output window.
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I THINKWE SHOULD
GIVE IT ANCTHER SHOT.
H UP AND T CAN | OR REAT

PROVE 1T 1
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o

MAYRE YOURE RGHT.
T KEW DATA WouLD CONVINCE YOU.

MO, T JUST THINK. T CAN DO
BEMER THAN SOMEONE WHO
DOESN'T LABELHER AXES,

1]
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Example Reporting of Results
Results

Table 1 presentshe mean,median,mode, minimum and maximum scores andstandarddeviationsfor
anxety anddepressiorscoresadministeredto caregiversof terminally il individuals. Comparisonof the
mean,median, andmodeindicatesthe distribution of anxiety and depressionareboth somewhatpositively
skewed. The mean foranxigy anddepressiorareboth affectedby asmall number of high scores
suggestinghemedian may be a more reflective measureof centraltendeng. The standarddeviaton and
range of valuesfor bothvariables indicatea wide dispersionamong scoresof individuals.

A histogram of the anxietfrequency distributon is depicted in Figure 1. This identifies the numbe
of individuals falling into thelevels of anxiety.

A Persorts coefficient of cormelation was calculated betwee the variables of anxiety and depression
The high posiive correlation r(17) = .98, p < .001, indicatesthe greater an individuals level of
depressionthe greaterthe expectedevel of anxiety and vice versa.Figure 2 presentsa scaterplot of
the correlation.

Table 1

Mean,Median, Mode, Minmum and Maximum Scores, an&tandardDeviationsfor Anxiety and
DepressiorScores

Sample Standard
Variable Size Minimum  Maximum Mean Median Mode Deviation
Anxiety 19 0.00 638.00 25.26 18.00 N/A* 21.99
Depressior 19 2.00 33.0 13.79 13.00 5,17 9.85

* Not Applicable
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Figure 1. Histogram of the mxiety score frequencyistribution
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Figure 2.Scatterplotof correlationbetween anxiety anddepression
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Inferential

Statistics
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PROCEDURAL MODEL: OVERVIEW

Research Issue: Significance of Groupifference

One

Dependent

Variable

T

One Multiple
Independent Independent
Variable Variables
No Covariate No Covanate
Covariate Covariate
Dependent Independent
{Within) (Between)
Groups Groups
Two Multiple Two Mukiple
Groups Groups Groups Groups
1 § 1
Dependent Repeated Independent One Factorial Factorial
T-Test Measures T-Test Way ANCOVA ANOVA ANCOVA
ANOVA ANOWVA
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Independent T-Test Dependent FTest

One

Dapendent
Varable

Il

One Multiple
Independent Indep endent
Variable Variables
No Covariate Ne Covanate
Covanate Covariate
Dapendent Independent
(Within) (Between)
Groups Groups
Two Multiple Two Multiple
Groups Groups Groups Groups
1 h ] L
Depandent Repeated Independsnt One Factonal Factonal
T-Test Measures T-Test Wy ANCOVA ANOVA ANCOVA
ANCVA ANOVA
|
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INDEPENDENT T-TEST

Example Problem

A training manager believes that a new interactive computer based training package wil help improve
the production rate of ordessemblers. She arranges for a production area of 21 experienced employees
to complete the new training package over a six week period. Another group from the production area of
23 employees received no additional training. Following are the average toadates per person per

hour based on a 12 week period following the training:

Table 1

Production Rates: Completed Assemblies Per Person Per Hour

Training Group

Control Group

26
45
60
73
45
51
63
46
69
51
55
58
61
54
64
56
59
35
48
45
59

44
45
57
28
64
39
35
43
21
56
22
87
48
12
19
62
55
44
39
44
57 'BREAKING NEWS' BY KAREN BANKS
30
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A ROBBERY OCCURRED
DURING A DISTRIBUTION |
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@ *Untitledl [DataSetl] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs Uliliies Add-ons Window
SR M« ~ Bl B &5
28
rate group var var var var

7 63.00 1.00

8 46.00 1.00

9 69.00 1.00

10 51.00 1.00

1 55.00 1.00

12 58.00 1.00

13 61.00 1.00

14 54.00 1.00

15 64.00 1.00

16 56.00 1.00

17 59.00 1.00

18 35.00 1.00

19 48.00 1.00

20 45.00 1.00

21 59.00 1.00

22 44.00 2.00

23 45.00 2.00

24 57.00 2.00

25 28.00 2.00

26 64.00 2.00

27 39.00 2.00

28 35.00 2.00

[4

Data View Variable View

@ Independent-Samples T Test

Test Variable(s): -
= Options...
& rate

Grouping Variable:
|gr0up(1 2) |
Define Groups...

(o) (st sz Conee) i)

@ Define Groups @

@Egse specified values

Group 1:

Group 2:

(@ Cut point;

b

[Cnntinue][ Cancel ][ Help ]
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In order to do the-test, we will have to enter
the data. In this case we will add a new variat
called AGroupodo and c«
for AControl 0. Ther
production rate as a new entry for a total of 4«
entries. Do not forgt to define the values for
the group variable.

Now we can enter the data (only a sample of t
data entryisshownf. he 06 SPSS Da
window is shown with a sample of data.
Remember, a total of
entered. Notice theomplete listing of cases is no
shown in the example window at the left.

Now we will conduct t
6Compare Means and n
t esWed . want o6érated to |
and 6groupb6 to be in
select O6Define Groups
distinguish what two groups we want to compa
The group one value i
is 620.

n
0

At this point, SPSS will perform the statistical
analysis directing th
SPSS Output Navigator
automatically displays the results of the analys
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T-Test
[DataSet0] The SPSS results provide thi
mean values of the scores fc
Group Statistics thetraining and control
Std. Error groups, along with the
» group N Mean | Std Deviation Maan standard deviations and
rate training 21 53.4762 11.00736 2.40200
naar rrors.
control 23 43 6522 1731161 3.60872 sta da d errors
Independent Samples Test
Levene's Testfor Equality of
Variances tHest for Equality of Means
95% Confidence Interval ofthe
» Mean Std. Error Difference
F Sia. t af Sig. (2-tailed) Difference Diffarence Lower Upper
rate  Equalvariances 2872 058 2448 42 019 10.82402 44222 1.89950 15.74854
assumed
Equal variances not 2406 37672 017 10.82402 433586 2.04401 18.60402
assumed

Levenebds Test of <¢ognsal Ininterpretation of the results, use thealue, df,

hypothesis testing for equality of variances. and probabilty (Sig, 2ailed), labeledUNEQUAL

If the probability (significance) is less than .05 (p variances assumedf the probabilty from the
.05), thenthe hypothesis that theaviances are Leveneds test is I|less
equal is rejected which is not the case in this greater than .05, use the EQUAL variances
example so we can continue with interpreting the assumed line.The Equal variance assumes line i
results of the t test. what we wil use.
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INDEPENDENT T-TEST

Example Results Write Up
Results
Table 1 presents the means and standard deviations by @lmipesults show that order assemblers in the
training group producedn averagebout 10 more asswlies per person per howl(E= 53.48 SD= 11.0)
than the asenblers in the control groupM = 42.65 SD= 17.3) and they also had more homogeneous
production ratesThis mean difference sellted in the effect size of .75C o h d)nwhish is considered to
be medium.

Since the measurements in the training grangh control group were unrelated to each other, an independent t
test was performed. The assumption of hoemapus variances was satisfied uglteye n e 6 & (14d=s t ,
2.87,p=.099. The mean score for the training group was significantly higherttitamean score for the
controlgroup,t(42)= 2.45 p = .019.

Table 1
Mean Assemblies Per Person Per Hours and Standard Deviations

Group M SD
Control 42.65 17.31
Training 53.48 11.01

The new computebased training package used with the training group had a significant and positive effect
on production rates. Therefore, it is appropriate for management to consider providing the new training to
employes in all assembly areas.
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DEPENDENT T-TEST

Example Problem

A sports psychologist was interested in testing the effect of a simple relaxation technique on college
basketb a | | playersdéd free throw s ho shoot@0yconaecutive freecy . E:
throws and the number of successful attempts was recorded. The players were then trained to use a simple
5 second relaxation technique while preparing to shoot a free throw. The players then returned to the court
and shot 20 consetive free throws again. The resulting data are given below:

Table 1

Number of Free Throws Completed Per Twenty Attempts

Post
PreTraining  Training

12 13
15 15
9 11
16 15
12 15
15 18
17 17
10 12
12 13
14 17
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