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Chapter 1

1. Introductory Chapter’

NOTE: This chapter is published by NCPEA Press? and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

As we stated in our first book, Calculating Basic Statistical Procedures in SPSS: A Self-Help
and Practical Guide to Preparing Theses, Dissertations, and Manuscripts, we have observed
student after student who experienced difficulty with using the Statistical Package for the So-
cial Sciences (SPSS) and with interpreting the voluminous output generated by SPSS. These
difficulties were present for basic statistical procedures and even more noticeable for more
advanced statistical analyses. The problems students experienced in conducting these proce-
dures, along with statistics anxiety they experienced, led the two of us to develop very specific

LThis content is available online at <http://cnx.org/content/m40743/1.1/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content/m40743 /latest /www.writingandstatisticalhelp



2 CHAPTER 1. 1. INTRODUCTORY CHAPTER

and very detailed steps for students to follow. Even with the use of these steps, we still had
students who managed to experience difficulty in being able to use SPSS successfully. As a
result, we generated screenshots for every major point-and-click step. This combination of
steps and screenshots has met with excellent student satisfaction and, most importantly for
us as instructors, has enhanced their ability to be successful in using SPSS.

We have written this textbook to be a complement to the basic statistics text mentioned
above. We believe that using our detailed steps and screenshots will assist readers in con-
ducting the more complicated analyses discussed in this text. Graduate students, especially
doctoral students, who take an advanced statistics course in which SPSS is used will find these
steps and screenshots to be very practical and very easy to follow. Finally, faculty members
who engage in scholarly activities but are years removed from their own statistics courses will
find this textbook to be helpful. We hope that you find our materials helpful to you in your
use of SPSS and in your interpretation of SPSS output.

John R. Slate, Professor, Sam Houston State University
Ana Rojas-LeBouef, Assistant Professor, Sam Houston State University



Chapter 2

2. Selecting a Single Group for
Statistical Analysis'

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

About the Editors

I This content is available online at <http://cnx.org/content/m40632,/1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content /m40632/latest /www.writingandstatisticalhelp



CHAPTER 2. 2. SELECTING A SINGLE GROUP FOR STATISTICAL
ANALYSIS

Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications* , the Founding Editor of Education Leadership Review,? and the Senior Editor of the
NCPEA Connexions Project.

Brad E. Bizzell, is a recent graduate of the Virginia Tech Doctoral Program in Educational Leadership
and Policy Studies, and is a School Improvement Coordinator for the Virginia Tech Training and
Technical Assistance Center. In addition, Dr. Bizzell serves as an Assistant Editor of the NCPEA
Connexions Project in charge of technical formatting and design.

Janet Tareilo, is a Professor at Stephen F. Austin State University and serves as the Assistant Director
of NCPEA Publications. Dr. Tareilo also serves as an Assistant Editor of the NCPEA Connexions
Project and as a editor and reviewer for several national and international journals in educational
leadership.

In this chapter, we will provide you with the steps and screenshots to select out a single
group for analysis. In this circumstance, your data set consists of data from multiple groups.
Your interest, however, is in obtaining statistics on only one specific group. Using SPSS for all
students will only provide you with statistical information for all of the individuals, aggregated
across all of the groups. It will not give you statistical information on a specific group. If you
follow the steps and screenshots we provide, you can have SPSS generate statistics for the
group of students in which you are interested.

2.1

This step presupposes that you have already opened up SPSS and your data file. Click on
Variable View in the data window.

4http://www.ncpeapublications.org
Shttp://ncpeapublications.org/about-elr.html
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Identify your grouping variable. It should be a nominal measure (see the far right column).
In the example below, Recoded Instructional Expenditures into 3 groups, is our grouping
variable.

Click on the Values cell for this grouping variable. Three dots will appear. These three
dots indicate that a screen is hidden underneath this cell.

6
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CHAPTER 2. 2. SELECTING A SINGLE GROUP FOR STATISTICAL
ANALYSIS
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Clicking on the three dots will reveal the hidden screen. After clicking on the three dots,
this screen appears and shows us the names of the three groups.

"http://cnx.org/content /m40632/latest /1.3.png/image
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For purposes of this chapter, we will have statistics calculated for group 1 which is the
Poorest Financed School Districts. Now that we know that this group is numbered as group

1, we will cancel out of this screen.

8http://cnx.org/content /m40632/latest/1.4.png/image



CHAPTER 2. 2. SELECTING A SINGLE GROUP FOR STATISTICAL
ANALYSIS

BB took practice data set.sav [DataSet]] - PSS Statistics Data Editor (===
fle Eot  Wew Dee  Ironsform  Analyze Graphs  Wilties  Addons  Wndow  Help
cHa B oo %k A A BEE Y0 ¥

Name |  Type | Width | Decimals| Label | Values | Missing | Columns | Align |  Measure |

1 DISTRICT Numeric B a Mone None 12 3 Right # Scale =
2 DFLCHART  String 1 a None None ] IE Left & Nominal

3 DPFEIERP  Mumeric 4 2 District 2009 Finance: Expenditure-lnstruction...  Mone HNoni 12 M Right # Scale

4 DADT1TADOR Mumeric 4 2 TAKS Test: Grade 11 All Students Al Tests R... Mone Nane 5 W Right & Scale

i DADNITAIOR  Mumeric 4 2 TAKS Test: Grade 11 All Students All Tests R, Mone HNong E 3 Right & Scale

B DEOT1TADOR Mumeric 4 2 TAKS Test: Grade 11 African American All Te... Mone None 2 W Right & Scale

7 DBOTITAIOR Mumeric 4 2 TAKS Test: Grade 11 African American Al Te.,. Mone None 2 W Right # Scale

8 DEOTTADOR  Mumeric 4 2 TAKS Test: Grade 11 Econ Digadv All Tects R... Mone None 2 W Right & Scale

9 DEOTITAIOR Mumeric 4 2 TAKS Tect: Grade 11 Econ Disadv All Tests R . Mone None 2 3 Right # Scale

10 DFOITADSR  Mumenc 3 2 TAKS Test: Grade 11 Female All Tests Rate Mone None 5 W Right & Scale

11 DFDIMTAIOR  Murmeric 4 2 TAKS Test: Grade 11 Female All Tests Rate Mone None 2 3 Right & Scale

12 DHOTITADSR  Mumeric 4 2 A 2 None 4 W Right & Scale

13 | Recodedins... Mumeric 8 1] None ] 3 Right & Mominal

o=
i
]

|

i

[t = Prorest Financed School Districts™
[2 = "Moderatety Financed Schoal Districts™
="Bast

&=

o
%

=
g

N

e}
5]

X

I = |

td AL A b

o [
5

LA A b

Dato View | Vasiable View |

B OO S (@ ®

Click on the data view screen.
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We are now at the data screen. To select out a specific group on which to have statistics
calculated, click on Data.

v/ Data
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CHAPTER 2. 2. SELECTING A SINGLE GROUP FOR STATISTICAL
ANALYSIS
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You will note that All Cases is checked. You should click on the
V/ If Condition is satisfied
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When you click on the If Condition is satisfied, the If button then becomes activated.
V/ Click on the If, under the If Condition is satisfied.
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Clicking on the If opens up this screen. We will have to send over the name of the grouping
variable, Recoded Instructional Expenditures into 3 groups.
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right arrow key.
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Now the grouping variable has been placed into the empty rectangle, we can now begin the

process of selecting the specific group of interest.

y/ Click on the = sign
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After clicking on the — sign, it appears to the right of the grouping variable in the rectangle.

y/ Click on the number of the group on which you want to calculate statistics. In our case,
we want to use group # 1 (remember our previous steps in identifying the Poorest Financed
School Districts.

In this case we will click on 1.
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‘We have now informed SPSS that we want to select out only those Poorest Financed School
Districts for statistical analyses.
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/ Click on Continue above.

\/ After clicking on continue, this screen appears.

y/ Click on OK.
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You will now be sent to your output file. Click on the data file and data view.
In the data view screen, you will note that the Moderately Financed School Districts and

the Best Financed School Districts have been marked through. The only active cases on which
SPSS will calculate statistics are the Poorest Financed School Districts (group = 1).
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At this point, you can calculate descriptive statistics or other analyses. Such calculations
will only have the Poorest Financed School Districts in them.

After obtaining the calculations of interest for this group, if you wish to select the Best
Financed School Districts, you would follow the steps above in selecting group 1. Replace
group — 1, with group = 2.

If you intend to analyze all cases (i.e., have all three groups back together), follow these
steps.

v/ Click on Data

V/ Click on Select Cases
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After clicking on Select Cases, this screen will appear.
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Er 15831 ¥ 55.60 . Jo . 2 0
| 15832 ¥
3 15833 ¥ . . o] . . .
35 21803 Y 50.70 33.00 71004. . 3.6. 3800 . 2900 1 1 -
K1F| ID

—'—rﬁ
T e r— = ates ~
\/ Click on All Cases

23http://cnx.org/content /m40632/latest/1.20.png/image
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BB took practice data set.sav [DataSet]] - PSS Statistics Data Editor (===
fle Eot  Wew Dee  Ironsform  Analyze Graphs  Wilties  Addons  Wndow  Help
cHE B oo LRk A Vil BE6E $0% %

1: DISTRCT 38010 Visitie: 14 of 14 Varisbles
DISTRICT DFLCHART | DRFEIERF|D/AD1 1TA0DAO1 1TA1 DBO DE] DEQ DEQ DFO11T|DFO DHO11. Recodedinstructionalgroups filer_§ var var var
9R 0R 1IT| 1T T 11T| ADSR | 11T| TADSR
¥ 6180 3 o =
] 13801 ¥ 59.20 2 0
14801 ¥ 57.00 2 i} |
] 14802 ¥ 53.00 2 [} A
14803 ¥ 57.50 2 0
3 14804 ¥ 5060 1 1 L
T 15801 36.00 1 1
8 15802 ¥ 49.40 . 1 1
15603 ¥ 58,10 . [Tk 2 0
e 1505 ¥ 2990 & TansTest Grads A | | [ 1| Recossanstuctonsirous = 1 > a
) TS Test Grate 11 A | o
Ll 15005 ¥ 430 AP TaKS Test Grade 11 A = 1 1
12 15807 ¥ 51.40 & TAKS Test Grade 11E.. 1 1
15808 ¥ 5810 & TAKS Test Grade 11E. 2 0
z o on |gnsmom I
] 1eam v 5470 o TAKS Test Grade 111, 2 0
W 15812 ¥ 60.10 @ Recoded structionsl E... ] 2 o
T 15813 ¥ 7110 & 3 1]
18 15814 ¥ 5120 1 1
19 15815 ¥ 45580 - 1 1
20 15816 ¥ 4680 Eiter out unssiscled cases 1 1
21 15817 ¥ aTED Ol C:;: ¢;4ecu~u cazas 10 new datasat 1 1
15819 Y 52.680 2o e 2 0
,28’” 15820 Y 5580 O Delete unseisctad cases 2 o
15822 54.90 8| Current Status: Fiter coses by vahues of fer 3§ 2 0
Fo 15823 ¥ 46.20 1 1
26 15624 ¥ 4790 1 1
] 15825 ¥ 59.90 Lo J{ geee J[ cows J[ e ] 2 0
28 15826 ¥ 4260 . 1 1
15827 ¥ B66.30 80.00 83, Cﬂ 9 G?III 3 o
X 15828 ¥ 59,30 . . J . . 2 ]
__,21’/ 15830 ¥ 6560 71.00 7. B 4200 7. 7300 3 o
e 15831 ¥ 5560 . 2 0
B 15832 ¥
3 15833 ¥ . . o] . . .
21803 Y 50.70 33.00 71004. . 3.6. 3800 . 2900 1 1 -
AT ID

w[ﬁ
B TE®@ & rw -l& I '
y/ Click on OK above.
You will now note that no cases are crossed through. SPSS will now use all three groups
in its analyses.

24http:/ /cnx.org/content /m40632/latest /1.21.png/image
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CHAPTER 2. 2. SELECTING A SINGLE GROUP FOR STATISTICAL

ANALYSIS

fle  Ect  Vew Dee  Trensform  Anlyze  Grophs  UlMies  Addons  Wiedow  Help

CHE E 00 =Rk A N SEE $0% %

1: DISTRICT 8010 Visible: 14 of 14 Varisbles
DISTRICT DFLCHART | DPFEIERP DAD11TAD DADT 1 TAT D?UE%DE%D DFOI1T DFOD DHO11 dedinstructionalgroups filer_§ var war var
9R OR | 11T 1T 17| 11T) ADSR | 17| TADSR,
1 ¥ 61.60 3 o
2 13801 ¥ 5920 2 0
3 14801 ¥ 57.00 40.00 41002. 2. 3.3 5500 3 29.00 2 o
4 14802 ¥ 5300 3500 6800 3. 7. . 6. 4000 5. 2 0
5 146803 Y 57.50 73.00 . & 70.00 . 2 o
] 14804 Y 5060 . N J . . . 1 1 —
7 15601 ¥ 36.00 26.00 24.00 ol 2. 3800 3. 2800 1 1
] 15802 Y 49.40 4600 2600 4. 1. 4. 2. 3600 2. 5500 1 1
a 15603 ¥ 56.10 2 o
10 15805 ¥ 59.20 . . 1. . 2 [
1 15606 Y 4430 46.00 F200 4. 7. 3. 8. 5800 7. 4700 1 1
12 15807 ¥ 51.40 36.00 3200 . 2. 4. 2. 4300 3. 4200 1 1
13 15808 ¥ £8.10 2 o
1 15809 ¥ 50.20 1 1
15 15811 ¥ 5470 . . 1. ) 2 0
16 15812 ¥ 60.10 58.00 27.00 9.. 2 60.00 2. 5300 2 o
17 15813 ¥ 7110 . . 1. . 3 0
18 15814 ¥ 51.20 4200 57.00 4. B 40.00 & 4200 1 1
19 15815 ¥ 4550  B7.00 5200 6. 5. 60005. ET.OD 1 1
20 15816 Y 46.80 21.00 45.00 1l 4L 3000 4. 2000 1 1
2 15817 ¥ A7) 300 4500 . . 3. 4. 3200 3. 320 1 1
2 156819 ¥ 52.680 41.00 B7.00 1. 5. 1. B.. 4500 6. 4400 2 o
F] 15820 Y 5680 5200 5500 5. 5. 50006. 4200 2 [
24 15622 ¥ 54.90 81.00 85.00 LT Bl TA00 9. &1.00 2 o
Fo] 15823 ¥ 4620 4000  31.00 L4 2 . 2. 4000 1 1
6 15624 ¥ 47.90 13.00 59.00 B [P - B8.00 7. 1400 1 1
7 15825 ¥ 59.90 2 [
28 15826 ¥ 4260 . W . 1 1
2 15827 ¥ 56.30 80.00 96.00 B88.00 9. E7.00 3 o
0 15828 ¥ £9.30 . 20.00 W . 2 o
kil 15830 ¥ B5.80 71.00 82.00 7.8 4200 7. 7300 3 o
2 15831 ¥ 5560 2 0
el 15832 ¥
ET] 15833 ¥ IR . . ) )
3B 21803 Y S50.70 33.00 7100 4. . 3. 6. 3800 29.00 1 1 -
K1F| ID
Data View Variable View

SPSS Stelistics Processorisready | | | | | |

T Aok T
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Chapter 3

3. Steps Involved in Recoding Data in
SPSS'

NOTE: This chapter is published by NCPEA Press? and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.
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Theodore B. Creighton, is a Professor at Virginia Tech and the Publications Director for NCPEA
Publications* , the Founding Editor of Education Leadership Review,? and the Senior Editor of the
NCPEA Connexions Project.
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These procedures are to be followed when your data are already entered into SPSS and when
you have values that you need to either remove or to recode into different values.
Work from the Data View window.

book practice data set sav [Dataset1] - SPS3 Statistics Data Editor [BEx|
Fie  Ect Vew Osta Trensiorm  Analyze Graphs Ulilties Addons  Window M
== e O LEF A df SEE Yo% %

Name Type Width | Decimals Label | Values | Missing Colurnns | Align | Maasure

1 DISTRICT Nurneric ] 1] None Mone 12 3 Right # Scale =
2 DFLCHART  String 1 o Mone None a IE Left & Nominal
=l DRFEIERP  Mumeric 4 2 District 2009 Finance: Ex... MNone None 7 3 Right & Scale

4 DADTITAD9R Numenc 4 2 TAKS Test: Grade 11 All ... None Mone B 3 Right & Scale

5 DADTITAIOR Mumenc 4 2 TAKS Test: Grade 11 All Maone MNone B 3 Right & Scale

B DBO1MTAD9R Numenc 4 2 TAKS Test: Grade 11 Afri... None MNone 2 3 Right & Scale

7 DBOTITAIOR Mumeric 4 2 TAKS Test: Grade 11 Afri... None Mong 2 3 Right & Scale

-] DEOTITADSR  Numeric 4 2 TAKS Test: Grade 11 Eco... None None 2 3 Right & Scale

9 DEOTAIOR Mumeric 4 2 TAKS Test: Grade 11 Eco... None None 2 3 Right & Scale

10 DFOT1TADSR  Mumeric 3 2 TAKS Test: Grade 11 Fe..  Mone None 5 3 Right & Scale

1 DFDITAIOR  Mumeric 4 2 TAKS Test: Grade 11 Fe... None MNong 2 3 Right & Scale

12 DHOMTADOR  Mumenc 4 2 TAKS Test: Grade 11 His... Mone Mone 4 I Right & Scale

13 Recodedins... Mumeric ] ] Recoded Instructional Exp... {1, Poorest Financed ... Mone 19 3 Right & Morminal

—/

Al vI'_

Dats View | Variabbe View

'SPSS Stalistics Processor i ready

MW ) o - Outiosk web - | (A Mol Moz Fir... | ) Recodng,Datauin.5..... | B *Outpet [Docment.r LmMOC L BB B w0 6

After clicking on the Data View button, your screen should look like the screen below in
that you are looking at data.

4http://www.ncpeapublications.org
Shttp://ncpeapublications.org/about-elr.html
Shttp://cnx.org/content /m40708/latest/2.1.png/image



Ele Ect  View Dea  Trensform  Analyze  Graphs  Utities  Addons  Wdow  Help

cHE B 00 Wik A fih BEE $2% %

1: DISTRICT 8010 Visitle: 13 of 13 Varisbles
DISTRICT DFLCHART | DPFEIERP DAD11TAD DADT 1 TAT DE%UB‘TJEI%D DFOINT |DFD DHO11| Recodedinstructionsalgroups var
9R OR [ 11T 11T 17| 17| ADSR | 11T| TADSR ar var var \
| 1 ¥ 6180 Jo . E 3 =
2 13801 ¥ 59.20 2
3 14801 ¥ 57.00 40.00 41002. 2. 3.3 5500 3 29.00 2
4 14802 ¥ 5300 3500 6800 3. 7. . 6. 4000 5. 2
5 146803 Y 57.50 73.00 .. . 5. . TOODO . 2
] 14804 ¥ 50,60 . onmo. .. . . 1 —
7 15601 ¥ 36.00 26.00 2400 . 1.2, 3800 3. 200 1
] 15802 ¥ 4940 4600 2600 4. 1. 4. 2. 3600 2. 5600 1
a 15603 ¥ 56.10 2
10 15805 ¥ 59.20 . IR 1. . 2
1 15606 Y 4430 46.00 F200 4. 7. 3. 8. 5800 7. 4700 1
12 15807 ¥ 51.40 36.00 3200 . 2. 4. 2. 4300 3. 4200 1
13 15808 Y 58.10 g
1 15809 ¥ 50.20 1
15 15811 ¥ 5470 . T 1 1. 1. ) 2
16 15812 ¥ 60.10 58.00 2700 . . 9. 2. 6000 2. 5300 2
17 15813 ¥ 7110 3
18 15814 ¥ 51.20 42.00 57.00 4. B 40.00 & 1
19 15815 ¥ 45.50 67.00 52.00 . B.. & B0.00 5 1
20 15816 Y 46.80 21.00 45.00 B P} 30.00 4 1
Fll 15817 ¥ A7) 30 4500 . . 3. 4. 32003 1
2 156819 ¥ 52.680 41.00 B7.00 1. 5. 1. B 45.00 & 2
F] 15820 ¥ 5680 5200 5500 5. 5. 50006 2
24 15622 ¥ 54.90 81.00 85.00 LT B 75.00 9 2
5 15823 ¥ 4620 4000 3100 4.2 .2 1
6 15624 ¥ 47.90 13.00 59.00 B -1 8.00 7 1
7 15825 ¥ 59.90 2
28 15826 ¥ 4260 . J oW o W . 1
2 15827 ¥ 56.30 80.00 o600 . . .. 8800 9. E7.00 3
EX 15828 ¥ 59.30 . oo . . .. . 2
kil 15830 ¥ B5.80 71.00 g200 . . 7. 8. 42007. 7300 3
2 15831 ¥ 5560 2
el 15832 ¥
) 15833 ¥ . . I 1. . )
3B T 21803 Y S50.70 33.00 7100 4. . 3. 6. 3800 . 2900 1 i -

—&q
Wsm-mm | @ st -voca. | @Erecong pota.... | Eoooktwoentenn... | B ~oupus foucu. m PEOC KB G s 7
Identify the variable in which values are present that you want to recode.

In our case, we want to recode the values for Question One below.

"http://cnx.org/content /m40708 /latest /2.2.png/image
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M) |

Fde  Edt  Yew Dea  Tronsiorm  Ansiyze Graphs  Willies  Addons  Wndow  Help
CHE B 0o Wik A dih BEE $2%

AiDPFEERP 618 Visitle: 6 of 6 Varisbles
DISTRICT DPFEIERP DFO DHO11|Recodedinstructio]  QuestionOne F war ar war ar war ar var
11T, TAD9R, nalgroups war
[ 3601 [L081 i 3 3 B
2 13801 5920 2 3
3 14801 5700 3. 2800 2 3 |
4 14802 5300 5 2 2 e
i 14803 5750 2 3
[} 14804 5060 5 . 1 2 —
7 15601 300 3 2900 1 1
8 15802 4940 2. 5600 1 2
a 15603 58.10 2 3
10 15805 5920 . 2 3
1 15606 4430 7. 4700 1 2
12 15807 5140 3.. 4200 1 2
13 15608 £3.10 2 3
14 15809 020 1 2
15 15811 5470 2 2
16 15812 68010 2. 5800 2 3
17 15813 70 3 5
18 15814 5120 6 4200 1 2
19 15815 4550 5. EF OO 1 2
20 15816 4680 4. 2000 1 2
21 15817 47ED 3. R0 1 2
2 156819 5280 6. 4400 2 2
3 15820 5580 6. 4200 2 3
24 15622 5490 9. 8100 2 2
F3 15623 4520 2. 4000 1 2
6 15624 4790 7. 1400 1 2
27 15625 59.90 2 3
28 15626 4260 1 2
2 15827 6530 9. B7.00 3 4
0 15828 £9.30 2 3
kil 15830 B580 7 7300 3 4
2 15831 560 2 3
el 15832
34 15833 .
3B 21803 50.70 29.00 1 2 -
4l I |

Wﬁmmm || @ st - oot .. | &) Recose pota .. | B voutpun [pocumert.. ﬁ”ﬁgggglﬁ;@:mm 8

Identify the values within this variable that you wish to recode. You may need to run the
frequencies procedure to list out all of the values present for the variable of interest.

v/ Click on Analyze

v/ Click on Descriptive Statistics

\/ Click on Frequencies

8http://cnx.org/content /m40708 /latest/2.3.png/image
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DISTRICT  |p|  ComesreMean: b\ B g Eo - var :
Gererdl Linear Model # | By Explore., a
Comelats » | [ grosstas
T 3801 | egression » |4 i 3 =
2 13801 Casity NS 3
3 14801 Gimension Reduction | [ g0 pote. 3
4 14802 Scale > Z 2
5 14803 Morparamatric Tests  # 2 3
[} 14804 Forecastng » 1 2 w
T 15801 Mytips Response » 1 1
8 15802 Gamity Control » 1 2
] 15803 ROC Curye... 2 3
10 15805 2 3
1 15605 4430 7. 4700 1 2
12 15807 51.40 3. 4200 1 2
13 15808 58.10 2 3
14 15809 5020 1 2
15 15811 E4T70 2 2
16 15812 6010 2. 5800 2 3
17 15813 7110 3 5
18 15814 5120 6. 4200 1 2
19 15815 4550 5., 67.00 1 2
2 15816 4680 4. 2000 1 2
21 15817 4760 3. 320 1 2
F7} 15819 5280 6. 4400 2 2
23 15820 56580 6. 4200 2 3
24 15622 5490 9. 6100 2 2
= 15823 4620 2. 4000 1 2
% 15624 4790 7. 1400 1 2
i 15825 5990 2 3
F) 15826 42160 1 2
2 15827 6530 9. 6700 3 4
EY) 15828 5930 2 3
3 15830 6580 7.. 7300 3 4
n 15831 5560 2 3
B 15832
34 15833 .
£ 21803 0.70 200 1 2 =
Af e I I}

Frequeages.. e |SPsS Stalistis Processoriswesy | | | | |
W&m-mm... ]&mm-m&... ]@mumm ]ﬂw:w.» Wsmoggyeum:mm 9

Highlight the variable on which you will request frequencies so that you can then determine
the values that you will need to change/recode. In this example, we are using Survey Question

One.

%http://cnx.org/content /m40708 /latest /2.4.png/image




30 CHAPTER 3. 3. STEPS INVOLVED IN RECODING DATA IN SPSS

BB took practice data set.sav [DataSet]] - PSS Statistics Data Editor (===
fle Eot  Wew Dee  Ironsform  Analyze Graphs  Wilties  Addons  Wndow  Help
cHE B b0 SRk A Vil BE6E $0%

A-DPFEERP 618 Visitle: 6 of 6 Varisbles
DISTRICT | DPFEIERP | DFO DHO11| Ry jo QuestionOne var var var var var var var var
11T TADSR nalgroups var
| 3801 m 3 3 B
= 13801 2 3
3 14801 5? m 3. 2am 2 3 k
4 14802 5300 5. 2 2 E
5 14803 57.50 2 3
6 14804 S060 5 . 1 2 B
7 15801 %00 3. 2200 1 1
8 15802 4940 2. 5600 1 2
9 15803 5810 .
- e o W@
1 15806 4430 7. 4700
12 15807 £1.40 3. 4200 & DSTRICT Statistics...
13 15808 AT . & District 2009 Finance: ... Charts...
14 15809 5020 . & TAKS Test: Grade 11F_. —
15 15811 5470 _ TAKS Test: Grade 11 H.. E
16 15812 6010 2 3
17 15813 7110
18 15814 5120 6. 4200
19 15815 4550 5. 6700
2 15816 4680 4. 2000 [¥] Qisphay trequenc tables
= oy e 3. R0 [ = =
2 15819 5280 6. 4400
3 15820 S580 6. 4200 2 3
24 15622 5490 9. 6100 2 2
5 15823 4620 2. 4000 1 2
% 15624 4790 7. 1400 1 2
7 15825 59.90 2 3
2 15826 4260 1 2
2 15827 6530 9. 6700 3 4
0 15828 59.30 2 3
3 15830 6580 7. 7300 3 4
2 15831 5560 2 3
E:) 15832
34 15833 .
3 - 21803 5070 2300 1 2

Data View | Varisble View

BEE) T @@ @ rbor-ouookvies .| @ Al Wk rr... | @) Recadon Doto 5| B ~Outps [Doumen .

y/ Click on the arrow in the middle to send over the Survey Question One varlable.

Ohttp://cnx.org/content /m40708 /latest /2.5.png/image
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B ook prac
fhe ot Yew Delo  Trensiom  Anayze Grophs  LMies  Addons  Wncdow  Help
cHa B 0 SRk A id BEE 0% 9

1: DPFEERP 618 :vmsuevm

@ data set.sav [DataSet1] - SPSS Statistics Data Editor - Jl=ES

DISTRICT DPFEIERP | DFO DHO11|Recodedinstructio]  QuestionOne
11T, TAD9R, nalgroups
1 3801 6180 3 3 =
2 13801 5920 2 3
3 14801 5700 3. 2900 2 3
4 14802 5300 & 2 2
5 14803 5750 2 3
6 14804 060 5 . 1 2 m
7 15801 *00 3. 2000 1 1
8 15802 4940 2. S500 1 2
9 15603 5810 3
10 15805 5920 . B Frequencies
1 15605 4430 7. 4700
12 15807 5140 3. 4200 [#osmcr |
13 15808 5810 4 District 2009 Finance: E
14 15809 5020 . £ TAKS Test: Grade 11F...
15 1811 5470 ﬁiﬁ:?..fm (P~
16 15812 6010 2. 5800
17 15813 7110
18 15814 5120 6. 4200
19 15815 4550 5. 6700 1
1] 15816 4680 4. 2000 [¥] Qisphay trequenc tables
2 15817 4760 3. 3200 o[ eoste ][ goser [ comeet [ vew |
2 15819 5280 6. 4400 _
] 15820 5580 6. 4200 2 3
24 15622 5490 9. 6100 2 2
3 15823 4620 2. 4000 1 2
. 15624 4790 7. 1400 1 2
Fid 15825 59.90 2 3
] 15826 4280 1 2
2 15827 8530 9. &7.00 3 4
0 15828 5930 2 3
Ell 15830 6580 7. 7300 3 4
) 15831 5560 2 3
B 15832
34 15833 .
£ 21803 0.70 200 1 2 =
4] I Tkl

W @ inbos - Outlockweb ... | @) AIMMal -Mozla Fir... | ) Recoding Dats_in 5., | B toutptt Documerte.  TRETTTT e LEMOC XM [ e 11

Because we want a listing of the values present for this variable, Survey Question One, we
will click on OK.

Go to the output screen. For this example, our output looks like the following. Survey
Question One has five different values (i.e., 1, 2, 3, 4, 5). The value of 1 only occurred 6 times.
These values could represent a 5-point Likert format of 1 — Strongly Disagree, 2 — Disagree,
3 = Neutral/Undecided, 4 = Agree, and 5 = Strongly Agree. [Note. Readers are referred to
a separate chapter on typing in survey data with appropriate labeling.]

http://cnx.org/content /m40708 /latest /2.6.png/image
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utput ument1] - tatistics v @

fh Bt Vew Do Iansfem et Fomat Anabze Grahs  Ues Addons Wndow  beb
cHAR B B oo Dl 9% & Seb = + - 0@ =59

Output
G Frequencies Frequencies
Title:
@ :::: Dataset [DataSetl] E:\book practice data set.sav
Statistics
Survey Gluestio Statistics
=8 Frequencies
@ Motes —— on LR
alid
Missing
Survey One
Cumulative
Friquency Mercent | Valid Percent Percen
alid 10 3 29 30 30
20 8 391 03 433
30 64 309 ne 751
40 %5 124 124 876
50 5 124 124 1000
Total 201 ari 1000
Missing  System B 29
Total 207 100.0
(o[ ] [T

|
W @) inbox - Outiook web ... || @ Al Mal - Mozka Fr... T&:]um_m._n_;..
Based upon our frequencies, we will combine values 1 and 2 into a Disagreement category
and 4 and 5 into an Agreement category.
v/ Click on Transform.

SPSS Statistics Processor is resdy. | Hoas,w 1007 gt |

Fpockpotxedsaze.. | BEOO ZMSR G s 12

il *Output1 [Document...

12http://cnx.org/content /m40708/latest /2.7.png/image



Analyze Grephs  Ulities  Addons  Wedow  Help

Bl Gt Wiew  Doto
=2da E [H computs varisele .
1: DPFEERP XP Cqunt Values witin Cases..

So® %
Visitle: 6 0f 6 Varisbles
DigT __ Sh veles. QuastionOne ar
XX Recods inbo Same Varisbles oups var
- i g Becode inta Differert Vosinbles . 3 3 B
= Auteenatic Recode 5 B
= [P# Visual Binring... 5 5
4 B4 Ronig cases... 2 B
5 {7 Dote and TimeWizard... 2 3
L] 1 Craste Tige Series... 1 2 B
7 4 Ropince Mssing Vaes.. i 1
8 AF Randoen bumber Generatons 1 2
a 2 3
7 W Fun Pending Transtorms anG 5 B
1 15605 4430 7. &0 1 2
12 15807 5140 3. 4200 1 2
13 15608 £2.10 2 3
14 15809 5020 1 2
15 15811 5470 . . 2 2
16 15812 8010 2. 5800 2 3
17 15813 7110 3 5
18 15814 5120 6. 4200 1 2
19 15815 4550 5. EF OO 1 2
20 15816 46560 4. 2000 1 2
2 15817 4760 3. 1200 1 2
2 15819 5260 6. 4400 2 2
3 15820 S580 6. 4200 2 3
24 15622 5490 9. 8100 2 2
5 15823 4520 2. 4000 1 2
26 15624 4790 7. 1400 1 2
7 15825 59.90 2 3
28 15626 4280 1 2
2 15827 8530 9. 6700 3 4
30 15828 £9.30 2 3
il 15830 B580 7. 7300 3 4
32 15831 560 2 3
33 15832
34 15833 . . . .
£ 21803 5070 2300 1 2 =]
Af I I3

[transtorm . [spsSStalistics Processorfsresdy | | | | |
W&m-mm... | @ anmaot - woza ... ]ﬂmum._:. | 88 ~output1 [Document... W

TmWOO K2R G o

13

33

You now have an option to Recode Into Same Variables or Recode Into Different Variables.
We recommend that you recode into different variables so that the data present in the variable

of Question One is left untouched.

L3http://cnx.org/content /m40708 /latest /2.8.png/image
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Ble Gt Yew Deta Analyze Grophs  Whilties  Addons  Window  Help

EHE E 0 comue vame. 2% v
1: DPFEERP 7 Count Vahmes witin Cases... Visible: 6.0f 6 Varisbles
Shift Veues... o) QuestionOne war var war war var war var war
>X Recode into Same Varisbies. oups var
7 = Mm::;m Wniables. 3 & 1]
: (- 2 2
i B4 Ron Cases. 2 2 E
c 5 Date set TimeWizaes. 2 3
3 [ Crests Tigs Seriss... 1 2 m
7 5 Reploce Mssing Walues. 1 1
8 AF Randoen bumber Generatons 1 2
a 2 3
P @ Run Pencing Transtorms anG 5 3
Lkl 15606 4430 7. 4700 1 2
12 15807 5140 3. 4200 1 2
13 15808 5810 2 3
14 15809 5020 1 2
15 15811 5470 2 2
16 15812 8010 2. 5800 2 3
17 15813 71.10 3 5
18 15814 5120 6. 4200 1 2
19 15815 4550 5. B700 1 2
20 15816 46560 4. 2000 1 2
21 15817 4760 3. 3200 1 2
2 15819 5260 6. 4400 2 2
23 15820 5680 6. 4200 2 3
24 15622 5490 9. 8100 2 2
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When you click on Recode Into Dlﬂ'erent Varlables, you will then see this screen.
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Highlight the variable on which you will be recoding the values. In this example, our
variable is Survey Question One. After highlighting it, click on the arrow to send it to the
Input Variable — Qutput Variable box.
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Click under the Output Variable where Name is present.
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Now type in a new name for the variable you will be creating. Remember that the infor-
mation in Survey Question One is being recoded from 5 separate values into 3 values. We
encourage you to type Recoded in front of the new variable name.

The name, RecodedQuestionOne, will be the name of our new variable. After typing in the
name, click on Change.
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After clicking on Change, the name for the new variable that is being created appears in
the Numeric Variable — Output Variable box.
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Now click on Old and New Values. This is where the values will be recoded.
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This screen will then appear.
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Click on Old Value and the rectangle underneath it becomes activated.
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Now we will begin recoding the values for this variable. Type a 1 in the Old Value box and
a 1 in the New Value box.
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Click on Add. This then moves the 1 in the Old Value and 1 in the New Value into the
larger box.

23http://cnx.org/content /m40708 /latest /2.18.png/image



44 CHAPTER 3. 3. STEPS INVOLVED IN RECODING DATA IN SPSS

BB book practice data set.sav [DataSet1] - SPSS Statistics Data Editor (=[x
Ele Ect  View Dea  Trensform  Analyze Graphs  Ulities  Addons  Wedow  Help
CHE E b 0K A it BEE S0 v

1: DPFEERP [1s Visitle: 6.0f 6 Vasiables
r ar var
o
1 | O Valua MNew Value B
2 © o Ovape ]
3 [l | O systemmissieg \ariabile
g @I ) Copy old vaets)
5 T et dasstonr]
; O = — n
7 [— -
8 [recugh \ E
9 1 Change
10 Cl)n-ru-mcs‘ru-ury-m [[gemove )
Lkl
12 ) Rangg, vahse theough HIGHEST:
13 ] [ Ouput varistges are strings. 28 5|
14 ) Angiher voues ] Corrvent mugeric strings to rumbsers (5%5)
15
16 [comione ][ comct [ e ]
17 5873 AR 3 5
18 15814 5120 6. 4200 1 2
19 15815 4550 5. B700 1 2
20 15816 46560 4. 2000 1 2
21 15817 4760 3. 3200 1 2
2 15819 5260 6. 4400 2 2
- 15820 5580 6. 4200 2 3
24 15622 5490 9. 8100 2 2
3 15823 4620 2. 4000 1 2
26 15624 4790 7. 1400 1 2
Fid 15825 59.90 . 2 3
28 15826 42680 . 1 2
2 15827 8530 9. 6700 3 4
30 15828 5930 2 3
il 15830 B580 7. 7300 3 4
32 15831 5560 2 3
33 15832
34 15833 .
£ 21803 5070 2300 1 2 =]
A] I T

_——— T
W&m-mm... | @ anmaot - woza ... ]ﬂmum._:. | 88 ~output1 [Document... W MO MY G nzmam 24
Now type a 2 in Old Value and a 1 in New Value. When this process is completed, SPSS

will merge all values of a 1 and all values of a 2 into a 1 category.
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Click on Add. The Old Value of 2 and the New Value of 1 now appear in the larger box.
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Type a 3 in Old Value and a 2 in New Value.
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Click on Add. The Old Value of 3 and the New Value of 2 have been added into the larger

box.
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Type a 4 in Old Value and a 3 in New Value. Then click on Add

28http://cnx.org/content/m40708 /latest /2.23.png/image



49

BB book practice data set sav [DataSet1] - SPSS Statistics Data Editor (===
fdo  Ect Wew Deto  Irensform  AnohZe  Grophs  Ubitles  Addgns  Window L
cHE B oo SRE A S SEE $20% Y

A-DPFEERP 618 Visitle: 6 of 6 Varisbles
var var var var var war
var
1 Ol value New Value
2 © o Vot [ ] g
3 e ]| O systemmesing
4 @I O Couy ok value(s) L
5 © System. or yser.nissing (uestonOne]
Okl > N
- T -1 —
-2
8 trroun T fooe |
9
10 () Rarge, LOVEST through value:
11 [ J
12 ) Rearegg, wakus through HIGHEST:
13 [ Output varisties e stringe 171
14 () AN giher vahiss [ Corrvent muaparic strings to rumbers (5-»5)
15
15 [Ccontione ][ concer ][ nee |
17 T58T3 AR El 1)
18 15814 5120 6. 4200 1 2
19 15815 4550 5. 6700 1 2
Fil 15816 4680 4. 2000 1 2
21 15817 4760 3. 1200 1 2
2 15819 5280 6. 4400 2 2
3 15820 S580 6. 4200 2 3
24 15622 5490 9. 6100 2 2
5 15823 4620 2. 4000 1 2
% 15624 4790 7. 1400 1 2
7 15825 59.90 2 3
p:] 15826 4260 1 2
2 15827 6530 9. 6700 3 4
0 15828 59.30 2 3
3 15830 6580 7. 7300 3 4
2 15831 5560 2 3
E:) 15832
34 15833 .
£ 21803 0.70 200 1 2 =
4l P r 5

Wﬂm - Qutiook web .. | @) AIM Ml - Mozka ... ]@mumm | 88 ~output1 [Document...
The Old Value of 4 and the New Value of 3 have now been added to the larger box.
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BB book practice data st sav [DataSet1] - SPSS Statistics Data Editor ==
Ele Ect  View Dea  Trensform  Analyze  Graphs  Utities  Addons  Wdow  Help
CHA E b0 Rk A Nip S6E 0% v

A-DPFEERP 618 Visitle: 6 of 6 Varisbles
ar var i var ar ar
var

[—— . -

2 © o Ovape ]

3 () System-missing b

g @I ) Copy old vaets)  S— b

5 () System. or yser.missing ioueati:aone]

5 O I=e — n

7 1 j;

8 through & w3 fonge|

g 1 change [[2-=1

10 ) Rarge, LOWEST theough vakue: Remove \

1 [ ]

12 ) Rearegg, wakus through HIGHEST:

13 [ Cutput varisbies are strings

14 ) AN glher values ] Corveant e strings 1o rumisers (5-=5)

15

1 [Ccontione ][ concer ][ nee |

17 T58T3 AR El 1)

18 15814 5120 6. 4200 1 2

19 15815 4550 5. EF OO 1 2

20 15816 46560 4. 2000 1 2

21 15817 4760 3. 3200 1 2

2 15819 5260 6. 4400 2 2

3 15820 5580 6. 4200 2 3

24 15622 5490 9. 8100 2 2

5 15823 4520 2. 4000 1 2

26 15624 4790 7. 1400 1 2

7 15825 59.90 . 2 3

28 15826 42680 . 1 2

2 15827 8530 9. 6700 3 4

30 15828 930 . 2 3

il 15830 B580 7. 7300 3 4

» 15831 5560 2 3

33 15832

34 15833 .

£ 21803 5070 2300 1 2 =]

A] T T

Data View | Varisble View

e Statisics Processorisressy | | ||
Wﬁm-mm... | @ anmaot - woza ... ]gmn_pmm | 88 ~output1 [Document... " emocEaauBG s 30

Finally, type 5 in the Old Value box and 3 into the New Value box. Click on Ad
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BB took practice data set.sav [DataSet]] - PSS Statistics Data Editor (===
fle Eot  Wew Dee  Ironsform  Analyze Graphs  Wilties  Addons  Wndow  Help
cHE B b0 SRk A Vil BE6E $0%

A-DPFEERP 618 Visitle: 6 of 6 Varisbles
var ar var ar ar
var

| =

2

5

] =

7

8

a

10

1

12 ) Rangg, vahse theough HIGHEST:

13 | | ] Cutput varisles are strings 00!

14 ) AN glher values [ Corven rmaperic strings to rumbers (5'-»5)

15

1 [Ccontione ][ concer ][ nee |

17 L=HE] AR E) 5

18 15814 5120 6 4200 1 2

19 15815 4550 5. EF OO 1 2

20 15816 4680 4. 2000 1 2

21 15817 4760 3. 1200 1 2

2 156819 5280 6. 4400 2 2

3 15820 S580 6. 4200 2 3

24 15622 5490 9. 8100 2 2

5 15823 4620 2. 4000 1 2

6 15624 4790 7. 1400 1 2

7 15825 59.90 2 3

28 15626 4260 1 2

2 15827 6530 9. B7.00 3 4

0 15828 £9.30 2 3

kil 15830 B580 7. 7300 3 4

2 15831 560 2 3

el 15832

34 15833 .

£ 21803 5070 2300 1 2 =]

< I D

Data View Variable View
- T5PSS Stas Procesorreney | | | ||
Wﬁm-mm... | @ anmaot - woza ... ]Qmm | 88 ~output1 [Document... . 2105 mzsam 31

Now all 5 values in the Survey Question One variable are present in the Old — New box
below. They will be recoded into 3 values.

3lhttp://cnx.org/content,/m40708/latest /2.26.png/image



52 CHAPTER 3. 3. STEPS INVOLVED IN RECODING DATA IN SPSS

BB book practice data set sav [DataSet1] - SPSS Statistics Data Editor ==&
e Edt Yew Des  Irensioem  Anolyze  Graphs  Wilties  Addons  Wandow  Help
=Ha oo SREF A H BEE v v

1: DPFEERP |S|.8 Visible: G of 6 Varables
var var var var var var
var
1 Ol value New Value
2 © o Ovape ] a
3 [ )| | O Sstommisein
4 @ O Couy ok value(s) L
5 0 System. or yser.missing [roussbontne]
Okl > N
5 O Ranger 1 L]
-2
8 through A 3 E
g | Changs |[5—=3 «
10 ©) Range, LOVWEST treough voe: monove ||
11 [ ]
12 ) Rearegg, wakus through HIGHEST:
13 [ Output varisties e stringe 171
14 ) Angiher vakues [ Corrven rameris strings to Pumbsers (5-=5)
15
1 [Ccontione ][ concer ][ nee |
17 T58T3 AR El 1)
18 15814 5120 6. 4200 1 2
19 15815 4550 5. 6700 1 2
1] 15816 4680 4. 2000 1 2
21 15817 4760 3. 3200 1 2
2 15819 5280 6. 4400 2 2
- 15820 5580 6. 4200 2 3
24 15622 5490 9. 6100 2 2
5 15823 4620 2. 4000 1 2
. 15624 4790 7. 1400 1 2
2l 15825 59.90 2 3
] 15826 4280 1 2
2 15827 8530 9. &7.00 3 4
0 15828 5930 2 3
Ell 15830 6580 7. 7300 3 4
) 15831 5560 2 3
B 15832
34 15833 .
£ 21803 5070 2300 1 2 =]
4l p - o
Data View

SPSS Stelistics Processorisready | | | | | |

BEE) T @@ @ rbor-ouookvies .| @ Al Wk rr... | @) Recadon Doto 5| B ~Outps [Doumen .

Click on Continue.
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BB book practice data set sav [DataSet1] - SPSS Statistics Data Editor (===
fdo  Ect Wew Deto  Irensform  AnohZe  Grophs  Ubitles  Addgns  Window L
cHE B oo SRE A S SEE $20% Y

1 DPFEERP 618
var var var var var
1 Ol Value New Value
2 © o Ovape ] g
3 [ ]| O systemmesing
g @I ) Copy old vaets)  S—
5 0 System. or yser.missing [roussbontne]
Okl > N
- T -1 —
-2
8 o FET fome |
g 1 Shange 3
10 ) Rarge, LOWEST Errough voue: pre | e
11 [ |
12 ) Rangg, vahse theough HIGHEST:
13 [ Output varisties e stringe 171
14 () AN giher vahiss [ Corrvent muaparic strings to rumbers (5-»5)
15
1 [Ccontione ][ concer ][ nee |
17 LEE] El T
18 15814 1 2
19 15815 5. 1 2
Fil 15816 a. 1 2
21 15817 3. 1 2
2 15819 5280 6. 4400 2 2
3 15820 S580 6. 4200 2 3
24 15622 5490 9. 6100 2 2
5 15823 4620 2. 4000 1 2
% 15624 4790 7. 1400 1 2
7 15825 59.90 2 3
2 15826 4260 1 2
2 15827 6530 9. 6700 3 4
0 15828 59.30 2 3
3 15830 6580 7. 7300 3 4
2 15831 5560 2 3
E:) 15832
34 15833 .
£ 21803 5070 2300 1 2 =]
4l P r 5

BEE) T @@ @ rbor-ouookvies .| @ Al Wk rr... | @) Recadon Doto 5| B ~Outps [Doumen .

Click on OK. SPSS will then generate a new variable for you, RecodedQuestlonOne.
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BB book practice data set sav [DataSet1] - SPSS Statistics Data Editor ==&
Ele Ect  View Dea  Trensform  Analyze  Graphs  Utities  Addons  Wdow  Help
CHE B 0o Wik A dih BEE $2%

AioeEERP 618 Visible: 6 0f 6 Variables
DISTRICT DPFEIERP | DFO DHO11|Recodedinstructio]  QuestionOne var var ar
var

| =
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2 15819 5260 6. 4400 2 2

- 15820 5580 6. 4200 2 3

24 15622 5490 9. 8100 2 2

3 15823 4620 2. 4000 1 2

26 15624 4790 7. 1400 1 2

Fid 15825 59.90 2 3
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2 15827 8530 9. 6700 3 4
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The newly created variable, RecodedQuestionOne, will be added as the last variable in your
dataset.
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You have generated a new variable, one not in your original dataset, that contains 3 values,
instead of the 5 values in the Question One variable.
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Chapter 4

4. Steps Involved in Converting Data
from An Excel File into SPSS

NOTE: This chapter is published by NCPEA Press? and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

These procedures are to be followed when you have data already entered into an Excel file.
In this chapter, you will be provided with steps and screenshots on how to convert the data
from an Excel file into an SPSS data file. Open up your SPSS program and this screen will
appear. Click on Cancel.

I This content is available online at <http://cnx.org/content/m40709,/1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content /m40709/latest /www.writingandstatisticalhelp
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+t Untitled1 [DataSet0] - SPSS Statistics Data Editor

Edit View Data Transform Anatyze Graphs Utiities Add-gns Window Help
= e O "

il SPSS Statistics 17.0 X |Visible: 0 of 0 Variables

e var var var var var var var I var ] var war
) Ryn the tutorial =

O Iype in data

() Bun an existing gquery

() Create new guery using Database Wzard
(#)|Qpen an existing data source)

q CWINNT profilesishsuibdy Documentsidohn
COWINN TYprofilesishsutMy Documents\John
i CAWINNT profilesishsuivty Documentsiohn
11 ¥ i o 1ahe

Pl 5
() Open another type of file
More Files.

FRR D

4 szlk

e’

[C] pon't show this dialog in the future

20

al i I L

Data View | ‘ariable View

SPSS Statistics Processorisready | | | | |

Your screen will now look like this.
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vaf Untitled1 [DataSet0] - SPSS Statistics Data Editor

Elle Edit View [Data Transform Anatyze Graphs Utiities Add-gns Window Help
CHA T 60 =BF A it BEGE S0 ¥

il [ |Visible: 0 of 0 Variables
L =

al I Lr

Data View | ‘ariable View

¥ AIM Mald (1) - Mo...

The Excel file we will be converting for this example looks like the following:

Shttp://cnx.org/content/m40709/latest /3.2.png/image

59



CHAPTER 4. 4. STEPS INVOLVED IN CONVERTING DATA FROM AN

60 EXCEL FILE INTO SPSS

E microsoft Excel - Practice Excel File

{3 He Edt Vew Insert Format Took Data Window Hep AdobePOF Type a queston for help s/ [l @15
0GR BRI B Ews ~@ Bivda -0 -[Blzu EEEES % o e mo oA
ENe Bt s B o S %5 | (A By 3] ¥4 Reply with Changes... End Revie a},&&l

Al - & Averaged Writing Score

A B € D | E | F [ & [ H ] [0 T v T ¢ T M F

1 | Averaged Writing Score Gone Gtwo
2 45 4.5 45
3 3 3 2
4 3.5 3.5 35
5 4 4 4
3] 4.5 4.5 4.5
7 4 4 4
g 4 4 4
9 3 3 3
10 2.75 2.5 3
11 45 4.5 4.5
12 4.25 4 4.5
13 4.5 4.5 4.5
14 2 2 2
15
18|
17
18]
19
|20
Pyl
22
23
| 24|
25
26
27
28 |
29
30
El
32
|33
34
Ed 3
K ¢+ w\Sheetl/ Sheet2 [ Sheet3 [ |« 3|

Ready

2§ book t B book two Reco... | aal *Outputl [Doc... | ik *Untitled2 [Data... xcel -... 7 Al 't 6

id start

In this excel file are three variables: AveragedWritingScore, Gone, and Gtwo. All three are
numeric variables. The first row contains the variable names. Rows 2 through 14 contain the
data for the variables.

Prior to the next steps, make sure that the Excel file that you intend to convert into SPSS
is not open. If it is open and in use, SPSS will not be able to convert the file.

Once you are back in the SPSS data view window,

/ Click on File

v/ Click on Open

v/ Click on Data
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E microsoft Excel - Practice Excel File

3] He Edt Vew [wert Format Took Data Window Hep AdobeFDF T,
DS HR GBI B8 % 2@ v

w0 -[B]z v EFEEE S 6 o R FEED-ACB

;i g 8 ) DA 3B g3 XRep i chages, Er_\jp.me.....!“g;@ ’5“!

Al = & Averaged Wriling Score
A B © o [ E [ F [ & [ ®W T 1 T J K [ L [ M TR

1 | Averaged Writing Score Gone Gtwo
2 45 45 45
3 3 3 3
4 35 35 35
3 4 4 4
[ 45 45 45
T 4 4 4
] 4 4 4
9 3 3 3
10 275 25 3
11 4.5 4.5 4.5
12 4.25 4 4.5
13 45 45 45
14 2 2 2

A screen similar to the one below will open up on your computer. You need to locate where
your Excel file is located. First, you will need to change the Files of type below.
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+f Untitled1 [DataSet0] - SPSS Statistics Data Editor

Edit View Data Transform Anatyze Graphs Utiities Add-gns Window Help
ik A HEE $92% ¥

= Blugtooth Exchange Folder [ My Videos
= cert php_files |7 SafeNet Sentinel
= Cyberink |7 Symantec
i~ Downloads

i~ Gina vigliem

= John R Slate

= JohnSlatewebpage

™ Limewire

i~ My Games

i My Music

+3 My Pictures

File pame: || I Dpen
Files of type: |spss (m.5av)

[ Minimize string widths based on obeehs Sancal

Ll E |

Data View | ‘ariable View

Data... SPSS Statistics Processorisready | | | | | |
'J start B2} book two Corv... | T§ book tw o 1 Untitied 1 [Datas AER ceTmT T w w2 K]

Change from SPSS statistics (*.sav) to Excel (*.xls). Then find where the file is located
and its name.
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+1 Untitled1 [DataSet0] - SPSS Statistics Data Editor

Lookin: | My Documents

|Visible: 0 of 0 Variables

var var var var I var ] var var

= Blugtooth Exchange Folder [ My Videos
= cert php_files |7 SafeNet Sentinel
= Cyberink |7 Symantec
i~ Downloads

i~ Gina vigliem

= John R Slate

S | JohnSistewebpage

= Limewire

i~ My Games

i My Music

+3 My Pictures

File pame: |

Files of ype: |SPSS Statistics (.5av)
SPSS/PCH (* sys)
[ Minimize Systat .syd, ~.5y5)

ortable (*.por)

Lotus (*w")

18 Syik (*.50K)

5 dBase (*.dbf)

SAS (*.sas7bdat, * 7. *.502, * 55001, " ¥pt)

<

Data View | ‘ariable View

Data...

|SPSS Statistics Processorisready | | | | | |

63

In the case of this example, the Excel file was located on the Desktop and is titled, Practice

Excel File.xls. Then click on Open.
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+:% Untitled1 [DataSet0] - SPSS Statistics Data Editor

Visible: 0 of 0 Variables
=T =T =

Rachel Slate

= Sun ODF Plugin for Micrgsoft Office 3.1 (en-US) Installation Files
|9/ Practice Excel File xis

File pame:  [Practice Excel File s Open — :

Files of fype: [Excel (xis, "aisx, "dsm) - Baste
cancel

[ Minimize string widths based on observed values

Ll | I3

Data View | Variable View
oata. ___________________________ |s;ssstatistics Processorisready | | | | [

id start, | Thbook

After clicking on open, the screen below will appear. For an Excel file to be converted
properly into SPSS, the first row in the Excel file should be the names of the variables. All of
the other rows in the Excel file should be the data. If you use more than one row to describe
your variables, you will not be able to convert your Excel file into SPSS using these steps.

Once this screen has appeared, click on OK.
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+:% Untitled1 [DataSet0] - SPSS Statistics Data Editor
Elle Edit View [Data Transform Anatyze Graphs Utiities Add-gns Window Help
cHA T 60 =Rk A fid BEE $2% %

|Visible: 0 of 0 Variables

a. | var var var var var var I var ] var var

vai Opening Excel Data Source

CWWINNT\profiles\shsuDesktop\Practice Excel File ds
[v]|Read variable names from tne first row of data]
Worksneet | sneett [A1:C14] -
Range: [ |
Maximum width for siring columns:

|_ox || concer || Hep |

-

i I I

Data View | ‘ariable View

Data... SPSS Statistics Processorisready | | | | | |

You should then be sent to the Output window.
Click on the SPSS data button below to get back to your SPSS screen.
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sl *Output [Document1] - SPSS Statistics Viewer

Elle Edit View Data JTransform [nsert Format Analyze Graphs  Utilties Add-gns  Window Help
CHAR 3 F b0 MaBEk @ 5 W e + - 0@ 258

H'E ‘:'g”::. GET DATA
o JTYPE=XLS
JPILE="C:\WINNT\profiles\shau\Desktop\Practice Excel File.xl=s"
/SHEET=name ‘Sheetl’

ACELLEANGE=full
/READNAMES=on
FASSUMEDSTRWIDTH=32767.

|SPSS Statistics Frocessor is ready
'4 start 2} book two Corv... | 8 book twoReco... il *outputi [Doc... | i *Untitled2 [Data... A EmR % & e 427FM

Clicking on the SPSS data icon as depicted above should take you to the Data View screen.
In this case, three variables were in the Excel data file: AveragedWritingScore, Gone, and
Gtwo. These three variables were directly converted from the Excel file into a SPSS datafile.
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Elle Edit View Data Transform Analyze Graphs
cHE E b0 LEEF A it BEEE $0% %

Utlities  Add-gns  Window  Help

1 Averagedwriting. 4 5 Visible: 3 of 3 Variables
Gone Ghwo ‘ ) ‘ ‘

1 1 a5 1 15 I E
2 3.0 30
3 35 35
4 40 40
5 4.5 45
6 40 40
7 40 40
8 30 30

a 25 20 1
10 45 45
1 40 45
12 a5 45
13 20 20

4 I NN

Data View | ‘ariable View
- - -

|SPSS Statistics Processor is ready |
LAl Ny S
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Now we need to make sure that the variables are correctly identified and labeled in this

SPSS dataset. Click on Variable View.
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vaf “Untitled2 [DataSet1] - SPSS Statistics Data Editor

Elle Edit View [Data Transform Anatyze Graphs Utiities Add-gns Window Help
CHA E 60 Bk A g BEE S0 %)

1 : Averagedwriting... 4.5 Visible: 3 of 3 Variables
Averagedvvriting Gong ‘ Giwo ‘ -~ ‘ ) ‘ : ‘ ~ ‘ ) ‘ ) ‘ . ‘
s | . . | | 3 : | ol 3 : |

1 O a§ 45 45 =
2 30 3.0 3.0
3 35 3.5 3.5
4 4.0 4.0 4.0
& 45 45 45
L 4.0 4.0 4.0
7 4.0 4.0 4.0
8 30 3.0 3.0

a 28 25 30 1
10 4.5 4.5 4.5
11 4.3 4.0 4.5
12 45 45 45
20 2.0 2.0

=
= [

Data View | ‘ariable View

|SPSS Statistics Processor isready | |

AR T

In the case of our example, the screen looks like the following:
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Elle

Edit View Data Transform Anatyze Graphs Utiities Add-gns Window Help
CHA © o LRk A Ad BEE $0% %

Name Type | Widh | Decimals| Label Values Missing | Colmns|  Align | Measure

1 weraged... | Mumeric 11 1 Averaged Writing Score None None 11 = Right & Scale =
2 Gone MNumeric " 1 MNene Nene " = Right # Scale

3 Ghwo Mumeric " 1 Mone None 11 = Right # Scale

t

I
I L L L e

[SPSS Statistics Processor is ready |
14 start 2§ book tw = book two Reco... G . ot ot

All three of the variables have been correctly identified as numeric. The number of decimals
needs to be increased to 2, not 1 as shown above.
To change the number of decimal places from 1 to 2, click on one of the decimal cells. In

the screen below, the decimal cell for the first row has been clicked on. Once clicked an up
and a down arrow will appear.

Bhttp://cnx.org/content/m40709/latest /3.12.png/image
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saf *Untitled [DataSet1] - SPSS Statistics Data Editor

Elle Edit View [Data Transform Anatyze Graphs Utiities Add-gns Window Help
cHE E b LRk A A BLE S0% %

Name |  Type | \Width | Decimais Label Values Missing | Colmns|  Align | Measure
1 Averaged...  Numeric 11 1 [H Wﬁng Score None None 11 M Right # Scale =
2 Gone MNumeric " 1 MNene Nene " = Right # Scale
3 Ghwo Mumeric " 1 Mone None 11 = Right # Scale
4] Te] |

Dita View | Variable View |,
[ |SPSS Statistics Processor isready | | | | |

"4 start | %k booktwo Conv... |} book two Reco...

We need to increase the number of decimal places so we will click on the up arrow.
Clicking one time on the up arrow will change the number of decimals from 1 to 2.
Now we will do the same for row 2 and for row 3.

L6http://cnx.org/content/m40709/latest /3.13.png/image
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saf *Untitled [DataSet1] - SPSS Statistics Data Editor

Elle Edit View [Data Transform Anatyze Graphs Utiities Add-gns Window Help
CcHE E o LEEk A df BEE Yo ¥

Name |  Type | \Width | Decimais Label | values Missing | Colmns|  Align | Measure
1 | Aweraged.. Mumeric 1" 3 [2] Aver re None None 1" = Right & Scale =
2 Gone MNumeric " 1 MNene Nene " = Right # Scale
3 Ghwo Mumeric " 1 Mone None 11 = Right # Scale
1 [¥ -

_Dataview | Variabte View |,
-

|SPSS Statistics Processor is ready |
LAl Ny S

Viewing the screen below will show you that all three variables now have 2 decimal places.
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EXCEL FILE INTO SPSS

*Untitled2 [DataSet1] - SPSS Statistics Data Editor
Elle

Edit View Data Transform Anatyze Graphs Utiities Add-gns Window Help
CHE T b0 LRk A At S0E Y% %

Name |  Type | \Width | Decimais

Label Values Missing | Comns|  Alion | Measure |
1 |Ameraged Numeric " 2 Averaged Writing Score MNone None 1 M Right & Scale =
7 Gone MNumeric 1 2
3 o

None None 1 = Right # Scale
twio Mumeric ih 2 : MNone None " = Right # Scale

=
I
I L L L e

'4 start B} book two Conv... | Cf book two Reco...

[SPSS Statistics Processor is ready |

il *outputl [Doc...

3 *UntitedZ [Data... Amp eI T % 441PM
Prior to conducting any statistical analyses, we recommend that you type in identifying
information in the Label column for each variable.

The information you type in the Label
column will be the information printed out in the SPSS output and will make it easier to
interpret.

8http://cnx.org/content/m40709/latest /3.15.png/image
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saf *Untitled [DataSet1] - SPSS Statistics Data Editor

Elle Edit View [Data Transform Anatyze Graphs Utiities Add-gns Window Help
cHE B 0o Wk A A BEE S2% %

Name |  Type | Width | Decimais] Label values | Missing | Coumns|  aign | Measure |
. 1 |Ameraged .. Numeric " 2 Averaged Writing Score None Mone " 3 Right # Scale =
2 Gone MNumeric " 2 Georgia's ratings of performance None Mone 11 = Right # Scale
3 | Gtwo Mumeric " 2 braca's ratings of performance |None Mone 1" 3 Right # Scale

|

-
4] Te] |
Data View  Variable View

[SPSS Statistics Processor is ready |

A m R T &TTTT % 443Fm

We have converted our Excel file into a SPSS dataset. Please save it prior to conducting
any statistical analyses.

/ Click on File

v/ Click on Save

Give it a name of your choosing and save it in a location that you will remember later.
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& EXCEL FILE INTO SPSS

vaf “Untitled2 [DataSet1] - SPSS Statistics Data Editor

Elle Edit View Data Transform Anatyze Graphs Utiities Add-gns  Window Help

Mew v BRE 0% % i ) ) i

Open Width | Decimals Label Values Missing | Columns Align Measure

Open Database L ] 2 Averaged Writing Score MNone MNone 1" 3 Right # Scale =
[ Reag Text Data 1 2 Georgia's ratings of performance Nong Mone 1 = Right # Scale
o Ciose o) 1 2 Grace's ratings of performance  None Mone 1" = Right # Scale
H save s

Save As .
K3 Save Al Data
2 Export to Database...

W Mark Flle Read Only

[@ Rename Dataset..,
Display Data File Information 3

. cache Data ..

@ Stop Procgssor Ctrk-Period

£ Switch Server...

[3 Print Preview

& Print... coLp
Recentty Used Data »
Recentty Used Files 3

Exit

4] Te] |

Dataview  Variable View

e [SPSSStalisics Processorisreaty | _
A mi T &TTIT % da4Em
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Chapter 5

5. Typing Survey Data Into SPSS'

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

In this chapter, we will show you how to enter data from a survey into SPSS. You can either
develop your SPSS data file straight from your survey and then enter in data once your surveys
have been completed. Or, you can develop your SPSS data file from your completed surveys.
In this set of steps and screenshots, we will assume that you have completed surveys on hand.
In our example, we will use the following survey:

LThis content is available online at <http://cnx.org/content/m40713/1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content,/m40713/latest /www.writingandstatisticalhelp
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CHAPTER 5. 5. TYPING SURVEY DATA INTO SPSS

':§<un.e\- for Data Entry - Microsoft Word

fe Edt Vew [nsert Format Took Tabe Wrdow Hep AdobeFOF  AcrobatComments T nforhdp X
NEHRSGRYHI L BRI -0-0 dOEE S TT 0% > 6 e i Y Tiveshewronan - 12 .n;n]_jxl-yg
m - X T2 0 - - - 14 e m----m-----zsz----zm----azq-----aw-a--am--:--ﬁ----m ----- - -
8
: Survey
é Strongly Agree  Disagree  Strongly
: Agree Disagree
- Tlove doctoral work. 1 2 3 4
g Ifind research stimulating. 1 2 3 4
- Ifind academic writing to be easy. 1 2 3 4
. Data analysts, using SPSS, is challenging. 1 2 3 4
= Ifind myself reading all the time. 1 2 3 4
! :
= a[@]s v« » '
Pagel  Secl 11 At1408pt Lné  Col 5 } Engshus.

Bs Data.. | Ch Document2-ML. | &t Untitled] [DatasS..

You will note that this survey consists of five items, with a 4-point Likert format. We have

assigned a value of 1 to Strongly Agree; a value of 2 to Agree; a value of 3 to Disagree; and
a value of 4 to Strongly Disagree. You could, of course, reverse these values so that Strongly
Disagree could be a 1.

4http://cnx.org/content /m40713/latest /4.1.png/image
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ﬁ‘ur\.e\- for Data Entry - Microsoft Word

‘He Edt Vew [nsert Format Took Tebe Widow Hep AdobeFOF  AocbatComments T
Djﬂ[deQ'?ill#-_:ﬂ}"}vP-&Jﬂ@ﬂdﬂq‘im% v @ | Cgead i 4 Tmestewroman v 12 v|81n|ﬂ§:|%’g

e B

[Lles - - B e - W - w0 - e - - w - B %K e - G 4

; \

: Survey

i; Strongly Agree  Disagree  Strongly

: Agree Disagree

- Tlove doctoral work. 1 2 3 4

g Ifind research stimulating. 1 2 3 4

- Ifind academic writing to be easy. 1 2 3 4

- Data analysis, using SPSS, is challenging. 1 2 3 4

= Ifind myself reading all the time. 1 2 3 4

! :
= a[@]s v« - ¥

Page1  Secil I At1408pt Ln6  Col§ Rt R Engkh(us.

_',‘ start B survey ta. | Cf Document2-M.. | il " o o Rl % T 1 e 12:125PM S

Open up your SPSS so that you have a blank data screen in front of you. Click on the

Variable View button at the bottom left of your screen.

Shttp://cnx.org/content /m40713/latest /4.2.png/image
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it Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help

eHA T o0 LEER A Ab BOE %00 ¥
1:

vistle: 0 of 0 variaptes

|

-
[} F | O

We are now at the screen where we can enter in variable names for our survey items. For
simplicity, we will refer to the first Survey Item as S1; the second Survey Item as S2; and so
on. We will click in the first cell, row one, under Name.

6http://cnx.org/content /m40713/latest /4.3.png/image



wai Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
cHA T b0 '."?H At Z0E %00 %
Name Type | Widh |Decimals|  Label | vaues | Mssing | Coumns|  Aign Msasure

i

o e

4 |

Data View | Variable View

Ej Document2 - ML.

Doing this permits us to type in S1 for our first Survey Item.

"http://cnx.org/content /m40713/latest /4.4.png/image
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it Untitled1 [DataSet0] - SPSS Statistics Data Editor

Eile Edit View Data Transform @Anahyze Graphs LUtidies Add-gns Window Help
CHAE o0 =B A At E0E ¥ 9
| neme " Type Widh | Decimals|  Label Values Missng | Columns|  Align Measure

i

e e

1 ]

_DataView | Variable View
[ SPSS Statistics Processoris reaty |

V5 start | ChsuveyforData. | Document2-M.. | O steps sereensho.. 3 Lntted 1 [Dat.. AT kD i s

After typing in S1, then move your cursor to the column that reads Label. Once you have
typed in S1 and moved your cursor out of that cell, SPSS will fill in the default values for that
variable. This variable is a numeric one. In the column marked Label, we will place in the
survey item from the Word file.

8http://cnx.org/content /m40713/latest /4.5.png/image
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wai Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data NRansform Anatyze Graphs LUtities ACWons Window Help

CHA D b “4gh A A EEF %00

| Name Type | Widh | Decimals|  Label Vaes | Mssng | Cowmns|  Algn | Measure
S1 Mumeric 8 2 Nene Nane 8 = Right & Scale

i

|

Data View U'lrilhll View

. |srssstalistcs Processoris reaty reaw

If you have the survey in Word format, have your Word file opened and copy the first
survey item.

9http://cnx.org/content /m40713/latest /4.6.png/image
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§<un.e\- for Data Entry - Microsoft Word

‘fle Edt Vew [nset Format Toos Teble Wndow Hep AdobeFDF  AccbatComments nforhep i
BT TN A Y. ¥ RN aJ,:anﬂamm v mm!_dﬂnmmnomm 212 vlunﬂ:mvg
m g ----- % 720 e 08 - - - 14 - o 180 - - AEs- 2l - e - Bl - - %0l - 36 - - - 4RI - -
#
o Survey
. \ Strongly Agree  Disagree  Strongly
: Agree Disagree
: love doctoral work. 1 2 3 4
g Ifind research stimulating. 1 2 3 4
- Ifind academic writing to be easy. 1 2 3 4
. Data analysts, using SPSS, is challenging. 1 2 3 4
= Ifind myself reading all the time. 1 2 3 4
§
! :
= a[@]s v« - ¥
Pagel  Secl 1 At1S48pt Ln7 Col 1 I o Engshus. O

B survey for Data... | 2F Document2- M., | Cf st sho... | i Untitled [Datas. .

Go back to your SPSS datafile and paste the copied survey item in the Label column, first
row.
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wai Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Anatyze Graphs Utisties Wru Window  Help

CHA E oo LBk A dd EE5E ¥00

| Name | Type | Widh |Decimals| Label Values Missing | Columns|  Aign | Messure
1 s Numeric 8 2 [ ove doctoral wark. | Mone: Nore 8 JRight # Scale £
T ol
B e

Ej Document2 - ML.
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Repeat this process for S2.
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wai Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
cUA G b0 =BF A Ad E066 20 ¥

| Name Type | Widh | Decimals Label Vaues | Missing | Coumns|  Algn | Measure
51 Numeric 8 2 | love doctoral wiork. MNone None g = Right & Scale =
52 Mumeric 8 2 None None 8 = Right

Go to your Word file and copy the second survey item.

12http://cnx.org/content /m40713/latest /4.9.png/image
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ﬁ‘ur\.e\- for Data Entry - Microsoft Word

e B

‘He Edt Vew [nsert Format Took Tebe Widow Hep AdobeFOF  AocbatComments T
Djﬂ[j.jdd'fill&-@ﬁ} 8 v -&Jﬂ Eﬂdﬂﬁlm% - @ mgemLTmesmnomm .12 v|81 nlﬂ;:m’g

Ll :g ----- B 72t TS W 10 - - A 2l me - R - - - %0 - m6e - - - RIS T

8

o Survey

. Strongly Agree  Disagree  Strongly

: Agree Disagree

- Tlove doctoral work 1 2 3 4

I find research stimulating. 1 2 3 4

- Ifind academic writing to be easy. 1 2 3 4

- Data analysis, using SPSS, is challenging. 1 2 3 4

= Ifind myself reading all the time. 1 2 3 4

! :
= a[@]s v« » '

Pael Secl I AL1884pt LnB  Col L “ EngkhUs. @
. | Bl pocument2 - M. | step sho.. | &t Untitled [DataS...

Paste it in the Label column for the second row.
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it Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
CHA G 00 =Bk A A8 E55 %00 ¥

| Name Type | widh | Decimals| Label Vaues | Mssing | Coumns|  Algn | Measure
51 Numeric 8 2 | love doctoral wiork. MNone None g = Right & Scale =
2 s2 Mumeric 8 2 ] find research slimulating. Mone None 8§ = Right & Scale
q] Dl
Dt Vi | Variable Vi

SP3S Statistics Processor is ready

You would repeat the same process for the remaining survey items. After this work, your
file would look like the following.

Mhttp://cnx.org/content /m40713 /latest /4.11.png/image



Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help

-

CHA B oo =Bk A A8 ZBE %00 %

| Name Type | widh | Decimals| Label Vaes | Mssng | Cowmns|  Algn | Measure
1 51 Numeric 8 2 | love doctoral wiork. Hone Mane [ = Right & Scale =
2 52 Mumearic 8 2 | find research stimulating. Neng None 8 = Right & Seale
3 53 MNumeric 8 2 | find academic writing o be easy. None None 8 = Right & Scale
4 4 Mumeric 8 2 Data analysis, using SPSS, is challenging Nong Mone 8 = Right # Scale
5 |s5 Numeric 8 2 || find myself reading all the time. | More None 8 = Right # Scale
1] h.:
Dt Vi | Variable Vi

14 start

Ej Document2 - ML.

g s

SPSS Statistics Processoris ready | |

Smg el

12:41PM
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Now we need to type in the values for the 4-point Likert scale. To do so, click on the first
cell in row one under the column heading, Values. See the arrow below.

Shttp://cnx.org/content /m40713 /latest /4.12.png/image
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wai Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
CHA G 00 =Bk A A8 E55 %00 ¥

| Name Type | widh | Decimals| Label Vaes | Mssng | Cowmns|  Algn | Measure
1 51 Numeric 8 2 | love doctoral wiork. Hone Mane [ = Right & Scale =
2 52 Mumearic 8 2 | find research stimulating. Neng me 8 = Right & Seale
3 53 MNumeric 8 2 | find academic writing o be easy. None None 8 = Right & Scale
4 4 Mumeric 8 2 Data analysis, using SPSS, is challenging Nong Mone 8 = Right # Scale
5 |s5 Numeric 8 2 || find myself reading all the time. | More None 8 = Right # Scale

\' o e

|

Data View U'lrilhll View

. |srssstalistcs Processoris reaty reaw

When you click in this cell, three dots appear. These three dots indicate that a screen is
hidden beneath this one. Click on the three dots.

L6http://cnx.org/content /m40713 /latest /4.13.png/image




Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help

CHA B oo =Bk A A8 ZBE %200 %

el e

| Name | Type | Widh |Decimals| Labal | values Missing | Coumns|  Algn | Measure
1.3 Mumeric 8 2 I lowe doctoral work. None  |...|None 8 =Right & Scale
2 |2 Mumearic 8 2 | find research stimulating. Neng None 8 = Right & Seale
3 53 MNumeric 8 2 | find academic writing o be easy. None ‘ None 8 = Right & Scale
4 4 Mumeric 8 2 Data analysis, using SPSS, is challenging. Nong Mone 8 = Right # Scale
5 |35 Numeric 8 2 I find myself reading all the time None None 8 = Right & Seale

i

Data View | Variable View

SPSS Statistics Processoris ready |
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After clicking on the three dots, the following screen will appear.

IThttp://cnx.org/content /m40713 /latest /4.4.png/image
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i Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs Utktid% Acd-ons Window Help

CHA T o0 SER A ddo :
| Name | Type | Vaues | Mssng | Coumns|  Algn | Measure |

1.3 Mumeric B ] v Labels Nene | None 8 =Right & Scale =
2 |s2 Mumeric 8 | | yaye “:I ’W} None Nane 8 = Right & Scale
3 |83 Mumeric 8 | ) ey | ] None MNaone g = Rignt & Scale
4 |4 Mumeric 8§ None None 8 = Right & Scale
5 S5 Mumeric 8 None Mong 3 = Right & Scale

-

Data View | Variable View

In this screen, we will type in a numeric value in the Value cell and the Likert-format
response label in the Label cell. That is, our four values are 1, 2, 3, and 4, which correspond
to a Strongly Agree, Agree, Disagree, and Strongly Disagree. Refer back to the survey which
we are using for this example.

I8http://cnx.org/content /m40713 /latest /4.15png/image
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Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help

CHA G o0 Bk A A

| Name | Type |
1 51 Numeric 8
2 S2 Numeric 8
3 53 Numeric 8
4 =4 Mumeric 8§
5 55 Numeric 8

Label;

e | A7 (s ]
| |

Add

Change
Bemove

o [ coma ][ ves |

Values Missing | Coumns|  Aign | Measure |
None  Mone 8 =Right & Sode
None Nona 8 =Right & Scale
None None ] = Right & Scale
None None 8 = Right & Scale
None None 8 = Right & Seale

i

-

Data View | Variable View

After typing in a 1 in Value and Strongly Agree in Label, we will now click on Add.

9http://cnx.org/content/m40713/latest /4.16png/image
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i Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
CHA T o LEBR A A ;

| Name | Type | [ values Missing | Coumns|  Aign | Measure |
1 51 Mumeric 8 | vakeLabets Nong None g = Right & Seae =
2 |s2 Mumeric 8 | | yaye ’W None Nane 8 = Right & Seale
3 |83 Mumeric 8 | ) oper [swrangly Agree ] None MNaone g = Rignt & Scale
4 |4 Nomeric T None None 8 = Right & Scale
5 S5 Mumeric 8 None Mong 3 = Right & Scale

|43 |
Change
Bemove |

o [ coma ][ ves |

= -

1] i
Data View | Variable View

After clicking on Add, your screen should look like the one below.
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i Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help

CHA T o LEBR A A
| Name | Type | [ values Missing | Coumns|  Aign | Measure |
1 51 Mumeric 8 | vakeLabets Nong None g = Right & Seae =
2 |s2 Mumeric 8 | | yaye |:| ’ﬁ None Nane 8 = Right & Seale
peling...
3 53 Mumeric 8 . / | None None 3 = Right & Scale
4 |4 Mumeric 8§ { None None 8 = Right & Scale
- 1.00 = "Strongly Agree” X
5 S5 Mumeric 8 None Mong 3 = Right & Scale

Change
Bemove

o [ coma ][ ves |

-

Data View | Variable View
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We will repeat this process for 2 Agree; 3 Disagree; and 4 Strongly Disagree. Your screen
should look like the one below.
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i Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help

CHA T o0 SER A ddo ;
| Name | Type | Values Missing | Coumns|  Aign | Measure |
1 s Mumeric 8 | vaweLabets y None  Mone 8 =Right & Sode =
2 |s2 Numeric 8 | | yaye ] [ ’W None Nona 8 =Right & Scale
3 |83 Mumeric 8 | ) ey | ] None MNaone g = Rignt & Scale
4 |4 Numeric 8 T er— None None 8 = Right & Scale
5 |s5 Mumeric 8 200 |laoo- agreet None Mane 3 = Right & Scale
Change |[3.00="Disagree”
- - 14.00 = "Strongly Disagree’
Bemove
Lo ]
ST ID

Data View | Variable View

Now click on O
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i Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Anatyze Graphs Utisties

Add-gns  Window  Help

CHA G o0 Bk A A

| Name | Type
1 51 Numeric 8
2 S2 Numeric 8
3 53 Numeric 8
4 =4 Mumeric 8§
5 55 Numeric 8

Vakue Labels
O [spaing._|
Labet |

1.00 = "Strongly Agree”
2,00 = "Agree*

3.00 = "Disagree”

'4.00 = "Strongly Disagree®

s
O ) - o e e e

Hone Nane 8 = Right & Scale
None Nane 8 = Right & Seale
None MNone ] = Right & Scale
None None 8 = Right & Scale
None None 8 = Right & Seale

i

-

Data View | Variable View

SPSS Statistics Processoris ready |

or

Your screen should now look like the following one.

95

The 4-point Likert scale has been

successfully entered for the first survey item. Now we will copy it and paste it one at a time
for the other four survey items.
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wai Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
CHA G 00 =Bk A At E55 %00 ¥

| Name | Type | Widh |Decimals| Labal [ values Mssing | Coumns|  Align | Measure
1 s Mumeric 8 2 I ove doctoral work. 1.00, Strongly A 8 = Right # Seale =
2 |2 Mumeric 8 2 | find research stimulating. Nore Mone 8 = Right # Scale
3 53 MNumeric 8 2 | find academic writing o be easy. None Mone 8 = Right # Scele
4 4 Mumeric 8 2 Data analysis, using SPSS, is challenging. Nong Mong 8 = Right # Scale
5 |35 Numeric 8 2 I find myself reading all the time None Mone 8 = Right # Scale
ol ».:

Data View | Variable View

Right mouse cl
Copy.
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ntitled1 [DataSet0] -

Statistics Data Editor

Fle Edit Yew Data TIransform Anatyze Graphs Utisties

Add-gns  Window  Help

CHA B oo =Bk A A8 ZBE %200 %

h
T
oh

el

| Name | Type | Widh |Decimals| Labal |
1 s Mumeric 8 2 | love doctoral work. 1.00,
2 |2 Mumearic 8 2 | find research stimulating. jlona
3 53 MNumeric 8 2 | find academic writing o be easy. None
4 |4 Numeric 8 2 Data analysis, using SPSS, is challenging. None
| Mumeric & 2 I find myself reading all the time None

Values

Mssing | Coumns|  Aign | Measure
o 8 = Right # Seale
3 8 FRGt £ Scae
Sald 8 SRight Sl
ST 8 = Right # Scale
None 8 = Right # Scale

i

Move to the second cell in the Label column.
Paste.
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Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
CHA G 00 =Bk A At E55 %00 ¥

| Name Type | Widh | Decimals Label | veues | Mssing | coumns| align Measure
1 51 Numeric 8 2 | love doctoral work. {1.00, Strongly A... Mone 8 = Right # Seale =
2 s2 Mumeric 8 2 | find research stimulating. None 8 = Right # Seale
3 53 MNumeric 8 2 | find academic writing o be easy. None Copy 8 = Right # Scele
4 54 Numeric 8 2 Data analysis, using SPSS, is challenging None Baste 8 = Right # Scale
5 |5 Mumeric 8 2 | find myself reading all the time None Gnd Eont 8 = Right # Scale

Your screen will now have that cell filled in with the same information that you typed in
for survey item one. Repeat this paste process for survey items 3, 4, and 5.
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Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help

CHA B oo =Bk A A8 ZBE %200 %

ol

| Name Type | Widh | Decimals Label
1 51 Numeric 8 2 | love doctoral wiork.
2 52 Mumeric: 8 2 | find research stimulating.
3 53 MNumeric 8 2 | find academic writing o be easy.
4 54 Numeric g 2 Data analysis, using PSS, is challenging.
§ 55 Numeric 8 2 | find myself reading all the time:

Values

11.00, Strongly A
1.0, Strongly A

None
None
Mone

| Mssing | Coumns|  Align Measure
Mone: 8 = Right # Seale
Mone 8 = Right # Seale
Mone 8 3 Right # Scele
None $ = Right # Scale
None 8 = Right # Scale

i

i start. | TS

Your screen will now look like the following one.

B} Typng survey ..

99

All of your survey items are present

and typed out in the Label column. All of the numeric values for participants’ responses are

labeled in the Values column. Remember to save your file.
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wai Untitled1 [DataSet0] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
CHA G 00 =Bk A At E55 %00 ¥

| Name Type | Widh | Decimals Label | veues | Mssing | coumns| align Measure
1 51 Mumeric 8 2 | love: doctoral work. {1.00, Strongly A... Mone 8 = Right # Seale E
2 52 Mumearic 8 2 | find research stimulating. {1.00, Stronghy A Mone 8 = Right # Scale
3 53 MNumeric 8 2 | find academic writing o be easy. {1.00. Strongly A... MNone 8 = Right # Scele
4 |4 Mumeric 8 2 Data analysis, using SPSS, is challenging {1.00, Strongly A, Mone 8 = Right # Scale
5 |85 Numeric 8 2 I find myself reading all the time 1.00, Strongly A None 8 = Right # Scale
1] D.:

Data View | Variable View

if start. | Zhmen

You have now successfully created a SPSS dataset for your survey.
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Chapter 6

1

6. Internal Consistency Analysis: Part 1

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

In this set of steps and screenshots, you will be presented with information regarding how
to determine the internal consistency (i.e., reliability) of scores derived from a larger set of
variables. In particular, this chapter follows up on the factor analysis chapter. The sub-
scales that were determined to constitute Factor 1 and the subscales that were determined
to comprise Factor 2 will be the variables used in this chapter to ascertain the extent to
which they constitute internally consistent factors. For more detailed information regarding

I This content is available online at <http://cnx.org/content/m40717,/1.2/>.
2http://www.ncpeapublications.org/books.html
Shttp://cnx.org/content/m40717/latest /www.writingandstatisticalhelp

101



102 CHAPTER 6. 6. INTERNAL CONSISTENCY ANALYSIS: PART I

internal consistency analysis, readers are referred to the Hyperstats Online Statistics Text-
book at http://davidmlane.com/hyperstat/ * ; to the Electronic Statistics Textbook (2011)
at http://www.statsoft.com/textbook/ > ; or to Andy Field’s (2009) Discovering Statis-
tics Using SPSS at http://www.amazon.com/Discovering-Statistics-Introducing-Statistical-
Method/dp/1847879071 /ref=sr 1 17s=books&ie=UTF8&qid=1304967862&sr—1-1 ¢

Conducting an internal consistency analysis is usually part of a set of statistical analyses.
Its purpose is to determine score reliability and not to determine whether groups differ on
some variable. As such, internal consistency analysis precedes the use of inferential statistical
procedures.

Have your data set pulled into SPSS-PC. In this data set, we have the same 10 subscales
used in the factor analysis chapter.

it factor analysis dataset for book.sav [DataSet2] - SPSS Statistics Data Editor
file Edit View Data Iransform Anabyze Graphs Ubeies Add-ons Window Help
oﬂéih» LEE A b BEE %00 ¥

1:pc oo { Misibile: 10 of 10 Variables
pc inf cod sim pa ari bd VoG oa comp
1 19 7 8 T 10 5 7 7 6 T ﬂ
2 8 8 7 6 7 9 9 4 4 7
3 10 8 2 9 10 1 9 3 1 8
4 3 4 11 4 7 6 3 4 10 6
5 5 7 17 6 g 10 7 5 9 1
6 2 5 8 8 9 7 10 3 5 5
7 7 4 5 8 7 1 1 2 12 5
8 7 7 7 7 14 8 10 8 1 3
9 9 6 10 6 9 8 4 5 8 5
10 5 9 7 10 9 12 11 7 8 11
1 6 7 5 8 7 7 7 4 7 5
12 13 8 5 13 10 5 6 9 9 7
13 7 8 1 6 8 4 3 3 4 4
14 ] 6 8 12 9 ] 9 10 6 8
15 7 E 3 1 9 8 5 10 3 9
16 10 7 5 5 9 5 5 E 3 6
17 12 8 7 8 13 10 1 7 6 5
18 15 7 5 10 15 8 7 8 7 10
19 9 6 4 8 5 8 6 10 3
0 6 7 10 6 9 6 8 3 5 2
n 13 7 8 7 9 6 3 6 B 4
b7] 10 7 12 8 8 8 12 5 11 4
) 10 9 10 10 11 1 1 1 1 10
% ] 6 6 2 5 7 ] 6 11 6
5 14 7 § 9 10 6 7 6 8 5 5
[ | O

Data View | Varizbie View

SPSE Stalistics Processor is ready

i start. & B steps screenso.. w0 Q3 e

Click on Analyze
Click on Scale
Click on Reliability Analysis

“http://davidmlane.com/hyperstat/
Shttp:/ /www.statsoft.com/textbook/
Shttp://www.amazon.com/Discovering-Statistics-Introducing-Statistical-Method /dp/ 1847879071 /ref=sr 1 _1?s=books&ie=UTF8&qid=13049
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cHa G 0o E‘E‘Fil Reports "ﬂ
1:pc 100 Destrintve Statistics » Visible: 10 of 10 Variables
| pc | inf RO > pa ] ari bd voC ] oa comp r ]

1 10 GeneralLnezrMocet > 10 5 7 7 5 7 B

5 g Gh;:?:‘l:::near Models : 7 g g 4 4 7 K

3 10 hesivi N 10 1 g 6 1 3

4 3 Regressin & 7 ] 3 4 10 6

5 5 e > 8 10 7 5 9 1

5 2 Classiy 3 9 7 10 3 5 5

¥ 7 \ Dimension Reduction » 7 1 2 12 §

8 7 Seale ¥ B Reliabiity Analysis.. 8 1 3

9 4 MNonparametric Tests »| 55 Mustidimensional Scaling (ALSCAL)... } 3 & 5

10 5 Forecasing L2 '] 12 1 7 8 1"

11 6 Survval i 7 7 7 4 7 5

12 13 L PEIRELIED ' 10 5 6 9 9 7

13 _ e ' 8 4 3 3 4 4

14 RCGns- 9 9 9 10 5 8

15 7 8 3 1 9 8 5 10 3 9

16 10 7 5 ] 9 5 5 8 3 6

17 12 g 7 & 13 10 1" i (i 5

18 15 7 5 10 15 8 7 8 7 10

19 9 6 4 i 5 g 6 10 3

20 6 7 10 6 9 6 g 6 5 2

21 13 7 & 7 9 ] 3 6 6 4

22 10 i 12 & 8 g 12 3 1" 4

2 10 9 10 10 1 1 14 11 1 10

24 6 6 ] 2 5 7 6 6 1 6

25 14 7 6 9 10 6 7 6 g 5 -]

e | D

Dt View | Varable VW
Iscae SPSS Statistcs Processor s ready

Using the information from the chapter on factor analysis, we want to determ ine the
internal consistency of: Verbal 1 (Information), Verbal 2 (Similarities), Verbal 3 (Arithmetic),
Verbal 4 (Vocabulary), and Verbal 5 (Comprehension). Click on each of these variables and
send each to the box labeled Items.
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wai factor analysis dataset for book.sav [DataSet2] - SPSS Statistics Data Editor

CHAPTER 6. 6. INTERNAL CONSISTENCY ANALYSIS: PART I

Fle Edit Yew Data TIransform Anatyze Graphs Utisties

Add-gns  Window  Help

CHE T b LEF A =
[1:pe 100 ab \Visiole: 10 of 10 Variables
| inf oa comp
1 10 7| | Peormance 1 (Pictur... § 7 =
2 3 g| |# veroal 1 ginformation) .. n 7 i
3 10 8 & Pertomance 2 (Coon.. 1 s
& Verbal 2 (Similanties) [...
4 3 4| | # pertormance 3 (Pictur 10 6
G 5 7| |# verbal 3 (artrmetic) ... 9 1
6 9 5| |# Perfomance 4 (Block .. 5 5
7 7 4 12 5
8 7 7 L 48 1" 3
9 g o Scale atek [ | 8 5
10 5 9| o) e e [ comer ) _ren ] ¢
1" i} i ry 4 T T T 7 5
12 13 8 5 13 10 5 6 9 9 7
13 7 8 1 6 8 4 3 3 4 4
14 6 6 § 12 g g 9 10 ] i
15 7 8 3 1 9 8 5 10 3 9
16 10 7 5 ] 9 5 5 8 3 6
17 12 8 7 8 13 10 1 7 6 §
18 15 7 5 10 15 8 7 8 7 10
19 9 6 4 i 3 5 g 6 10 3
20 6 7 10 6 9 6 g 6 5 2
21 13 7 & 7 9 ] 3 6 6 4
2 10 7 12 § 8 & 12 5 1" 4
23 10 9 10 10 1 1 14 1 1 10
24 6 6 ] 2 5 7 6 6 1 6
25 14 7 6 9 10 6 7 6 g 5 <
AR D

Data View  Variable View

Now your screen should look like the one below.

Click on Statistics.
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i factor analysis dataset for book.sav [DataSet2] - SPSS Statistics Data Editor
Fle Edit Yew Data TIransform Anatyze Graphs Utisties

Add-gns  Window Help

CHA G o Bk A =

isible: 10 of 10 Variabies

[1:pe |00
pc | inf Items: Satisics 0a comp
1 7| |# pertormance 1 (Picture . & Verbal 1 (Information) [inf] 6 7 =
2 | 8 8 # Performance 2 (Coding) ... & erbal 2 (Simiarities) [sim] 4 7 u
3 10 8 & Pertormance 3 (Picture .. & Verval 3 (Arthmetic) [ari] p» 3
& Performance 4 (BlotkD... & Verbal 4 (Vocabulary) [v...
4 3 4 | # pertormance 5 (Otject A [# Verbal 5 (Comprehensio. | 10 6
5 5 7 9 1
] 2 9| 5 ]
7 7 4 12 5
det ha b’
8 7 7 L 48 1" 3
9 g o Scale aset [ | 8 5
10 5 9| [ ok | paste || meset || camcel | Hep | 8 1
1" i} i ) o T T T 7 5
12 13 8 5 13 10 5 6 9 ] 7
13 7 8 1 6 8 4 3 3 4 4
14 6 6 § 12 g g 9 10 ] i
15 7 8 3 1 9 8 5 10 3 9
16 10 7 5 ] 9 5 5 8 3 6
17 12 8 7 8 13 10 1 7 6 §
18 15 7 5 10 15 8 7 8 7 10
19 9 6 4 i 3 5 g 6 10 3
20 6 7 10 6 9 6 g 6 5 2
21 13 7 & 7 9 ] 3 6 6 4
2 10 7 12 § 8 & 12 5 1" 4
23 10 9 10 10 1 1 14 1 1 10
24 6 6 ] 2 5 7 6 6 1 6
25 14 7 6 9 10 6 7 6 g 5 '~
ALT *

After clicking on Statistics, the following screen should appear.
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i factor analysis dataset for book.sav [Datz
Fle Edit Yew Data TIransform Anatyze

1 (Trem g0 e vl
v Reliability Analysis: Statistics )(

CHR T o0 LED A .
[1:pe 100 Olper L Cosiaoos \Visile: 10 of 10 Variabies
- [ 5cale ] Covariances
1—||le? [lseale ifitem deleted pos | 8 e ; -
2 g 2 Summaries ANOVA Table 1 7 u
3 10 8 [ Means (@) hone " 3
4 3 4 [yariances OEtest 10 ]
5 5 T [Clcgvariances () Friedman chi-square 9 1
6 2 3 [ coprelations (O Cothran chi-square 5 g
7 7 4 12 5
3 7 7| X%t | [hoteling's T-square [] Tukey's test of acuitivty 1 s
9 9 ol 558 [intraclass comrelation coeficient 8 5
10 5 9 Mogel: |Two- Tyge: |Consistency v 8 1
1 6 7 Confidence interva i 5
12 13 8 9 ] 7
13 7 3 [Lcontnue ][ _carcat || 3 4 4
14 6 6 13 12 10 ] i
15 7 8 3 10 3 9
16 10 7 5 8 3 6
17 12 8 7 7 6 5
18 15 7 5 10 8 7 10
19 9 6 4 6 10 3
20 6 7 10 6 5 2
21 13 7 & 6 6 4
22 10 7 12 5 1 4
2 10 9 10 10 1 i1 14 1 " 10
24 6 6 ] 2 5 7 6 6 1 6
25 14 7 6 9 10 6 7 6 g 5 '~
ALT G

Click under Descriptives on
Item

Scale

Scale if item deleted
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i factor analysis dataset for book.sav [Datz
Fle Edit Yew Data TIransform Anatyze

w3 Reliability Analysis: Statistics

107

Inter

CHE T b LEF A
[1:pe 100 Olper L Cosiaoos \Visile: 10 of 10 Variabies
- [scale ] Covariances
1—||le? [Jseale it item deleted E = 8 U 3 B
2 g 3 Summaries ANOVA Table 4 7 B
3 10 8 [Clideans (@ none 11 8
4 3 4 [yariances OEtest 10 ]
5 5 7 [ Cgvariances () Friedman chi-sguare 9 1
6 2 3 ] Comrelations () Cochran chi-square 5 3
7 7 4 12 5
8 7 7| X%t | [hoteling's T-square [] Tukey's test of acuitivty 1 2
9 a ol 558 [intraclass comrelation coeficient 8 5
10 5 9 Mogel: |Two- Ed '] Type: [_“c nsistency > 8 1"
1 6 7 Confidence interva % Testvalue l 5
12 1 g - ] 9 9 7
13 7 3 [Lcontrue ]| _carcer || vep | 3 4 4
14 6 6 13 12 g Y B 10 ] i
15 7 8 3 1 9 8 5 10 3 9
16 10 7 5 ] 9 5 5 8 3 6
17 12 8 7 8 13 10 1 7 6 §
18 15 7 5 10 15 8 7 8 7 10
19 9 6 4 i 3 5 g 6 10 3
20 6 7 10 6 9 6 g 6 5 2
21 13 7 & 7 9 ] 3 6 6 4
22 10 7 12 8 8 g 12 5 1" 4
23 10 9 10 10 1 1 14 11 1" 10
24 6 6 ] 2 5 7 6 6 1 6
25 14 7 6 9 10 6 7 6 g 5 '~
K1 »

After you have clicked on the three items under Descriptives, next click under Summaries

Means
Variances
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i factor analysis dataset for book.sav [Datz
Fle Edit Yew Data TIransform Anatyze

vai Reliability Analysis: Statistics

Inter

CHA G o0 Bk A
T . [V]1tem [ comelations -
[1:pe 100 Visiole: 10 of 10 Variables
- [v] Scale ] Covariances
= | B !
2 8 9 Summaries ANOVA Table 4 7 =
3 10 8 [Indeans / (®) ione 1 8
4 3 4 [yariances OEtest 10 ]
5 5 T [ cgvariances () Friedman chi-sguare 9 1
6 2 3 [ coprelations (O Cothran chi-square 5 g
7 7 4 12 5
3 7 7| X%t | [hoteling's T-square [] Tukey's test of acuitivty 1 s
9 9 ol 558 [intraclass comrelation coeficient 8 5
10 5 9 Mogel: | Two-Way Mixed '] Type [r nsistency v § 1"
11 § 7 R 7 5
12 13 3 LOMNOENCE INCErva eX 13ME D 9 g ?
13 7 8 [Contie || cancel || ep | 3 4 4
14 6 6 13 12 g Y B 10 ] i
15 7 8 3 1 9 8 5 10 3 9
16 10 7 5 ] 9 5 5 8 3 6
17 12 8 7 8 13 10 1 7 6 5
18 15 7 5 10 15 8 7 8 7 10
19 9 6 4 i 3 5 g 6 10 3
20 6 7 10 6 9 6 g 6 5 2
21 13 7 & 7 9 i} 3 6 6 4
22 10 7 12 8 8 g 12 5 1" 4
23 10 9 10 10 11 1 10 1 1 10
24 6 6 ] 2 5 7 6 6 1 6
25 14 7 6 9 10 6 7 6 g 5 '~
A ID

Data View | Variable View
SPSS Statistics Processorisready | | | | |

Now that you have clicked on Means and Variances under Summaries, your screen should
now look like the screen below. Next, under Inter-Item, click on
Correlations
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i factor analysis dataset for book.sav [Datz
Fle Edit Yew Data TIransform Anatyze

1 (Trem g0 e vl
v Reliability Analysis: Statistics )(

Inter

CHE T b LEF A
i [V]1tem [ comelations _- )
[1:pe 100 Wisible: 10 of 10 Variables
- [v]Scale ] Covariances
1—||le? [¥]scale i item deleted E = U 3 B
2 3 3 Summaries ANOVA Table 4 7 B
3 10 8 [¥]peans @) one 1 8
4 3 4 VIivarianced OFtest 10 6
5 5 7 [ Cgvariances () Friedman chi-sguare 9 1
6 2 3 ] Comrelations () Cochran chi-square 5 3
7 7 4 12 5
8 7 7| X%t | [hoteling's T-square [] Tukey's test of acitivy 1 2
9 g ol 558 [intraclass comrelation coeficient 8 5
10 5 9 Mogel: |Two- Ed '] Type: [_“c nsistency > 8 1"
1 6 7 Confidence interva % Testvalue l 5
12 13 8 B e ] 9 9 7
13 7 3 [Lcontrue ]| _carcer || vep | 3 4 4
14 6 6 13 12 g Y B 10 ] i
15 7 8 3 1 9 8 5 10 3 9
16 10 7 5 ] 9 5 5 8 3 6
17 12 8 7 8 13 10 1 7 6 §
18 15 7 5 10 15 8 7 8 7 10
19 9 6 4 i 3 5 g 6 10 3
20 6 7 10 6 9 6 g 6 5 2
21 13 7 & 7 9 ] 3 6 6 4
2 10 7 12 E 8 : 12 5 1 4
23 10 9 10 10 n " 14 11 1 10
24 6 6 ] 2 5 7 6 6 1 6
25 14 7 6 9 10 6 7 6 g 5 '~
KIE| ¥

After you check to verify that your screen looks the one below, then you may click on
Continue.
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i factor analysis dataset for book.sav [Datz
Fle Edit Yew Data TIransform Anatyze

v Reliability Analysis: Statistics

Inter

CHE T b LEF A
[1:pe |00 Elpan Visible: 10 of 10 Variabies
- - [v]Scale ] Covariances
1—"% [¥]scale i item deleted E = U 3 B
2 g 3 Summaries ANOVA Table 4 7 B
3 10 8 [¥]peans (@ none 11 8
4 3 4 [v]yariances OEtest 10 ]
5 5 7 [ Cgvariances () Friedman chi-sguare 9 1
6 2 3 ] Comrelations () Cochran chi-square 5 3
7 7 4 12 5
8 7 7| X%t | [hoteling's T-square [] Tukey's test of acuitivty 1 2
9 a ol 558 [intraclass comrelation coeficient 8 5
10 5 9 Mogdel: | Two-Way Mied '] Type [_“ms stency > 8 1"
1 6 7 Confidence interva % Testvalue l 5
12 1 g - ] 9 9 7
13 7 3 [Lcontrue ]| _carcer || vep | 3 4 4
14 6 6 13 12 g Y B 10 ] i
15 7 8 3 1 9 8 5 10 3 9
16 10 7 ] 9 5 5 8 3 6
17 12 8 7 8 13 10 1 7 6 §
18 15 7 10 15 8 7 8 7 10
19 9 6 4 i 3 5 g 6 10 3
20 6 7 10 6 9 6 g 6 5 2
21 13 7 & 7 9 ] 3 6 6 4
22 10 7 12 8 8 g 12 5 1" 4
23 10 9 10 10 1 1 14 11 1" 10
24 6 6 ] 2 5 7 6 6 1 6
25 14 7 6 9 10 6 7 6 g 5 '~
K1 »

Data View  Variable View

Next click on OK.
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i factor analysis dataset for book.sav [DataSet2] - SPSS Statistics Data Editor
Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help

CHA G o Bk A =

[1:pe 100 a \Visile: 10 of 10 Variabies
pc | inf ftems: s 0a comp
10 7| |# pertormance 1 (Picture . o vernal 1 (Information) [inf] 6 7 =
2 | g o| |# Pertormance 2 (Cosng) .. & Verbal 2 (Simdarties) [sim] 1 7 u
3 10 8| & Performance 3 (Plcture .. & Verbal 3 (Anthmetic) fan)] p» 3
& Performance 4 (BlotkD... & Verbal 4 (Vocabulary) [v...
4 3 4] | # pertormance 5 (Object A ] 10 6
5 5 7 9 1
6 2 9| 5 bl
7 4 1
: L — s
9 g o Scale aset [ | 8 5
10 5 9| ok _| paste | meset || camcel | ep | 8 i
1 6 i T T T T 7 bl
12 13 8 5 13 10 5 6§ 9 ] 7
13 7 8 1 6 8 4 3 3 4 4
14 6 6 g 12 9 ] 9 10 ] 8
15 7 8 3 1 9 8 5 10 3 9
16 10 7 5 bl 9 5 k] 8 3 6
17 12 8 7 8 13 10 1 7 6 §
18 15 7 5 10 15 8 7 8 7 10
19 9 6 4 8 3 5 g 6 10 3
20 6 7 10 6 9 6 g 6 5 2
21 13 7 & 7 9 ] 3 6 6 4
22 10 7 12 8 8 g 12 5 1" 4
3 10 9 10 10 17 1 1 11 1 10
4 6 6 ] 2 5 7 6 6 1 6
25 4 7 & 9 10 6 7 6 § 5 <
KiE| »

Data View  Variable View

factor anaysss dataset for bock.sav SPS5 Statistics Data Editor

SPSS should send you to the Output screen. If not, click on the Output icon at the bottom
of your screen.
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Chapter 7

7. Internal Consistency Analysis: Part II'

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

Now that you are in the SPSS output screen, your screen should resemble the following one.
The first table, labeled Case Processing Summary, indicates how many cases were in the
analysis. In this example, 1,136 cases out of the total sample of 1,182 were used in the analysis.

I This content is available online at <http://cnx.org/content/m40718,1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content/m40718 /latest /www.writingandstatisticalhelp
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SPSS Statistics Processor is ready

Smg el

The next table titled Reliability Statistics indicates the score reliability for these five Verbal
subscales. The Cronbach’s Coefficient Alpa is .872 for these five Verbal subscales.
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The table, labeled as Item Statistics, below the Reliability Statistics table contains the
descriptive statistics for these five Verbal subscales for all participants in the sample. This

Shttp://cnx.org/content /m40718/latest/6.2.png/image

information may be helpful in your Results section.
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SPSS Statistics Processor is ready
B steps and seree... = . ? - D 2l 6
The next table of importance is the one labeled Item-Total Statistics. The far right column
of this table, Cronbach’s Alpha if Item Deleted, indicates how much of a change in internal
comnsistency will occur if you delete that variable from the group. As our Cronbach’s Coefficient
Alpha for all 5 Verbal subscales was .872, as previously noted, no increase occurs in the internal
consistency if any of the 5 Verbal subscales are deleted.
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SPSS Statistics Processor is ready

The next column in this table that we examine is the one labeled Corrected Item-Total
Correlation. These values indicate the extent to which each variable is related with the group
of variables, in this case with the total of the Verbal subscales. The higher the correlation, the
more that item/variable is associated with the total of the group. The values in this column

reflect that these five Verbal subscales are consistently contributing to the measurement of
the same/similar construct.
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SPSS Statistics Processor is ready

In the case of the five Verbal subscales, all five subscales may be regarded as providing
internally consistent scores. Moreover, their scores can be aggregated or added together to
create a composite score. See our chapter on data transformation — creating a new variable.

Now that we have determined the internal consistency of the Verbal subscales, we will

ascertain the extent to which the Performance subscales are internally consistent.
From the data window, click on Analyze
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After clicking on Analyze,
Click on Scale.
Click on Reliability Analysis.
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Because this reliability analysis is the second one you are conducting, the screen shows the
five Verbal subtests included in the first analysis. Remove these from the Items box.
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Your screen will now look like the following one. Now we will determine the internal
consistency of the Performance subscales. From the factor analysis chapter, Performance 2 was
determined to not be part of this cluster or group of subscales. Therefore, we will place only
Performance 1 (Picture Completion), Performance 3 (Picture Arrangement), Performance 4
(Block Design), and Performance 5 (Object Assembly) in the Items box.
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8. Internal Consistency Analysis: Part
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NOTE: This chapter is published by NCPEA Press? and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
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contribution to the scholarship and practice of education administration.
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and manuscripts.
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Once the four Performance subscales have been sent to the Items box, your screen would look
like the following one:

LThis content is available online at <http://cnx.org/content/m40721,/1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content,/m40721 /latest /www.writingandstatisticalhelp
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Next, click on Statistics.
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You will note that all of the items you had clicked on when conducting the previous internal
consistency analysis remain active.

Click on Continue.
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Click on OK and this internal consistency analysis will be conducted.
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SPSS should place you in the Output window. If not, click on the Output screen icon at
the bottom of your screen.
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In the output screen, the first table you will see is the Case Processing Summary. In this
example, 1,139 cases were used out of the total sample of 1,182 cases.
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The overall internal consistency of the scores of these four Performance subscales is located
in the Reliability Statistics table. In this example, Cronbach’s Coefficient Alpha is .800.
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The next table labeled Item Statistics contains the descriptive statistics for these four
Performance subscales for the sample of 1,139 persons.
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In the next table of importance, labeled Item-Total Statistics, locate the far right column
of this table. This column, titled as Cronbach’s Alpha if Item Deleted, indicates how much of
a change in internal consistency would occur if you deleted that variable from the group. As
our Cronbach’s Coefficient Alpha for all four Performance subscales was .800, as previously
noted, no increase occurs in the internal consistency if any of these subscales are deleted.
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The next column in this table that we examine is the one labeled Corrected Item-Total
Correlation. These values indicate the extent to which each variable is related with the group of
variables, in this case with the total of the Performance subscales. The higher the correlation,
the more that item /variable is associated with the total of the group. The values in this column

reflect that these four Performance subscales are consistently contributing to the measurement
of the same/similar construct.
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In the case of the four Performance subscales, all four subscales may be regarded as provid-
ing internally consistent scores. Moreover, their scores can be aggregated or added together
to create a composite score. See our chapter on data transformation — creating a new variable.

Now that we have determined the internal consistency of the scores from the Verbal sub-
scales and of the scores from the Performance subscales, a name needs to be assigned to each of
these two factors. Naming the factor involves interpreting the pattern/structure coefficients
from the factor analysis that was described in the factor analysis chapter. All significant
pattern/structure coefficients are typically used in the interpretation process. Variables with
higher coefficients influence to a greater extent the name or label selected to represent a fac-
tor. Naming of factors is NOT very scientific and is based on the subjective opinion of the
analyst—mnaming is open to criticism.

13http://cnx.org/content /m40721 /latest/7.10.png/image



134 CHAPTER 8. 8. INTERNAL CONSISTENCY ANALYSIS: PART III



Chapter 9

9. Factor Analysis: Part I'

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

In this set of steps, readers will conduct a factor analysis procedure, in partic-
ular, a Varimax factor analysis. For detailed information regarding the assump-
tions underlying use of a factor analysis and reasons for using a Varimax fac-
tor analysis, readers are referred to the Hyperstats Omnline Statistics Textbook at
http://davidmlane.com/hyperstat/* ; to the Electronic Statistics Textbook (2011) at

LThis content is available online at <http://cnx.org/content/m40725/1.2/>.
2http:/ /www.ncpeapublications.org/books.html
3http://cnx.org/content/m40725/latest /www.writingandstatisticalhelp
4http://davidmlane.com/hyperstat/
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http://www.statsoft.com/textbook/> ; or to Andy Field’s (2009) Discovering Statis-
tics Using SPSS at http://www.amazon.com/Discovering-Statistics-Introducing-Statistical-
Method/dp/1847879071 /ref=sr 1 17s=books&ie=UTF8&qid=1304967862&sr—=1-1°

Research questions for which a factor analysis procedure is appropriate involve analyzing
a survey or an instrument in which multiple scores are present. For example, if a 100-item
survey is administered, it is not feasible nor is it desirable to conduct 100 separate t-tests or
to calculate all of the possible intercorrelations. Rather, the 100 items on the survey should
be collapsed or aggregated in some manner. Use of a factor analysis permits the clustering of
items into coherent and logical clusters which can then be analyzed through use of multivariate
statistical procedures. As such, factor analysis procedures do not directly answer inferential
research questions. Instead they serve as precursors to other statistical methods.

For this particular chapter, we will conduct a factor analysis of the 10 subscales of the
Wechsler Intelligence Scale for Children-Third Edition. The 10 subscales are shown below:
Picture Completion (pc), Information (inf), Coding (cod), Similarities (sim), Picture Arrange-
ment (pa), Arithmetic (ari), Block Design (bd), Vocabulary (voc), Object Assembly (oa), and
Comprehension (comp). Prior to conducting a factor analysis, you should have verified the
accuracy of your data.
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In this example, we will click on
Analyze
Dimension Reduction

Shttp://www.statsoft.com/textbook/

6http://www.amazon.com/Discovering-Statistics-Introducing-Statistical-Method /dp/ 1847879071 /ref=sr 1 _1?s=books&ie=UTF8&qid=13049
1
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Factor
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After clicking on factor, the following screen will appear. The variables on which you want
a factor analysis conducted should be sent into the box titled Variables. In our example, we
will send all 10 of the subscales into the Variables box.
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i factor analysis dataset for book.sav [DataSet2] - SPSS Statistics Data Editor
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Once all of the subscales on which you want the factor analysis conducted have been placed
into the Variables box, click on Rotation.
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After clicking on Rotation, the following screen will appear. Under Method, the box for
None is already checked because it is the SPSS default value.

factor analysis. Click on Varimax.

10http://cnx.org/content /m40725 /latest /8.4.png/image

We will conduct a Varimax



140 CHAPTER 9. 9. FACTOR ANALYSIS: PART I
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Varimax has been clicked below. Click on Continue.
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wii factor analysis dataset for book.sav [DataSet2] - SPSS Statistics Data Editor
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The screen below will appear after you have clicked on Continue.
Now click on Descriptives.
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i factor analysis dataset for book.sav [DataSet2] - SPSS Statistics Data Editor
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Your screen should now look like the one below. Click on Univariate Descriptives.
Unclick Initial Solution.
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Your screen will now look like the following screenshot.

Click on Continue.
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wii factor analysis dataset for book.sav [DataSet2] - SPSS Statistics Data Editor
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The following screen should now be present.
Click on Extraction.
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Chapter 10

10. Factor Analysis: Part II

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

After clicking on Extraction, the following screen should now be present.

I This content is available online at <http://cnx.org/content/m40727,/1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content/m40727 /latest /www.writingandstatisticalhelp
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Under Display, click on Screen plot.
Unclick the Unrotated factor solution.
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Click on Continue.
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After clicking on Continue, the screen below should be present.
Now click on OK.
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You should now have factor analysis results. If SPSS does not send you to your output
screen, click on the Output icon at the bottom of your screen.
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In your SPSS Output screen, the first table of importance is the Descriptive Statistics table.
The sample size (n), M, and SD for each of the 10 subscales used in the factor analysis are
present in this table.
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Underneath the Descriptive Statistics table is the Scree plot. What the scree plot does is
to plot the eigenvalue against the factor number (Cattell, 1966; Zwick & Velicer, 1986). The
eigenvalue and factor number are present in the table labeled Total Variance Explained. You
will note in the Scree Plot below that the line is essentially flat after the second factor. This
plot below depicts the presence of two possible factors, 1 and 2.
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In the Total Variance Explained table, statistical information that is depicted in the Scree
Plot is presented. The column labeled Total reflects the eigenvalues for the two factors. To
determine the number of factors you may have: look at the eigenvalue column. All factors with
values less than 1 are considered to be statistically insignificant and are disregarded (Kaiser,
1958). Thus, an eigenvalue of at least 1.0 must be present for a factor to be possible. In the
Total Variance Explained table below, two factors are present with eigenvalues greater than
1.00: Factor 1 has an eigenvalue of 3.545 and Factor 3 has an eigenvalue of 2.515.
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After checking the eigenvalues to ensure that they are greater than one (Kaiser, 1958), the
percent of variance must be examined. To constitute a viable factor, the factor should account
for at least 5 percent of the variance to be used. In the example below, Factor 1 accounts
for 35.45% of the variance and Factor 2 explains 25.15% of the variance. In both cases, the
factors account for much more than the minimum 5%. Together these two factors account for
60.60% of the variance.
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Next we will examine the Rotated Component Matrix. This table contains the factor load-
ings or pattern/structure coefficients for the 10 subscales analyzed in this Varimax procedure.
To determine whether a subscale is a component of a specific factor, a cutoff value of .3 (Lam-
bert & Durand, 1975) is recommended as an acceptable minimum value for pattern/structure
coefficients. In this example, Verbal 1 (Information) has a pattern/structure coefficient of
.782; Verbal 1 (Similarities) of .745; Verbal 3 (Arithmetic) of .661; Verbal 4 (Vocabulary) of
.845; and Verbal 5 (Comprehension) of .797. Though above the cutoff of .3, Performance 2
(Coding), Performance 3 (Picture Arrangement), and Performance 4 (Block Design) are well
below the coefficients for the Verbal subscales.
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For Factor 2, the pattern/structure coefficients were .711 for Performance 1 (Picture Com-
pletion); .536 for Performance 3 (Picture Arrangement); .767 for Performance 4 (Block De-
sign); and .865 for Performance 5 (Object Assembly). Two of the Verbal subscales were at or
above the cutoff value of .3, however, their pattern/structure coefficients were markedly lower
than the ones for the four Performance subscales mentioned above.
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In this example, it appears that the Performance 2 (Coding) subscale is not part of Factor
2. It may be a component of Factor 1.
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You have now conducted a Varimax factor rotation of the 10 subscales of the Wechsler
Intelligence Scale for Children-Third Edition. To determine whether your factors are internally
consistent, you would need to perform an internal consistency analysis for the subscales that
constitute Factor 1 and a separate internal consistency analysis for the subscales that constitute
Factor 2. See our chapter on steps and screenshots for conducting internal consistency analyses.
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Chapter 11

11. Multivariate Analysis of Variance:
Part I'

NOTE: This chapter is published by NCPEA Press? and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

In this set of steps, readers will calculate a multivariate analysis of variance procedure,
following the determination of the extent to which data for the dependent variables re-
flect normal distributions. Although a parametric statistical procedure requires that its
data be reflective of a normal curve, the multivariate analysis of variance procedure is

I This content is available online at <http://cnx.org/content/m40728,/1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content /m40728 /latest /www.writingandstatisticalhelp
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regarded as being sufficiently robust that it can withstand most violations. For de-
tailed information regarding the assumptions underlying the multivariate analysis of vari-
ance (MANOVA) procedure, readers are referred to the Hyperstats Online Statistics Text-
book at http://davidmlane.com/hyperstat/* ; to the Electronic Statistics Textbook (2011)
at http://www.statsoft.com/textbook/? ; or to Andy Field’s (2009) Discovering Statis-
tics Using SPSS at http://www.amazon.com/Discovering-Statistics-Introducing-Statistical-
Method/dp/1847879071 /ref=sr 1 1?s=books&ie=UTF8&qid=1304967862&sr=1-1°

Research questions for which a MANOVA procedure is appropriate involve asking for differ-
ences in multiple dependent variables by group membership (i.e., more than two groups may
be present). In addition to multiple dependent variables being present, multiple independent
variables can be present as well. That is, differences in several achievement variables could
be analyzed by student gender, student ethnicity, student socioeconomic status, and the like.
A specific research question that could be addressed is, “What is the difference in academic
achievement among elementary school students as a function of ethnic membership, gender,
and grade level?”’ Academic achievement in this example could be reading, math, science, and
social studies scores. The independent variables are ethnicity, gender, and grade level.

For this particular chapter, the research question on which we will conduct a MANOVA
will be: What is the difference in verbal aptitude among elementary reading groups? Verbal
aptitude consists of Verbal 1 (inf), Verbal 2 (sim), Verbal 3 (ari), and Verbal 4 (voc).
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In this example, our independent or grouping variable is elementary reading group.
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By clicking on variable view, you can see how many groups of students are present in the
reading group variable; the names of the groups; and the numbers which have been assigned
to each group.
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After clicking on Variable View, the following screen will appear: Arrows have been placed

toward the name of the independent or grouping variable; toward the label assigned to this
variable; and then toward the values of each group.
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Now click on the cell for Reading Group Membership. Three dots will appear, indicating
that another screen is beneath this one.
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Click on the three dots shown in the screen above and the value and name of each of the

reading groups will be shown. Our three groups are Excellent Reader (1), Good Reader (2),

and Extremely Poor Reader (3).
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Now that you know what your independent (grouping) variable is and your dependent
variables are, it is time to determine the extent to which the dependent variable data are

normally distributed. Cancel out of the screen above. Then click on data view.
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Your screen should now look like the one below.
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Check for Skewness and Kurtosis values falling within/without the parameters of normality
(-3 to +3). To do so, you need to obtain these values for each of your three groups for each of
your four dependent variables.

v/ Split your file on the basis on your independent variable/fixed factor/grouping variable.
To do so, click on the icon next to the scales. Holding your cursor on it will reveal Split File,
as shown below.
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After clicking on the split file icon, the following screen will appear: You will note that the
Analyze all cases, do not create groups is checked. This value is the default for SPSS as all
cases are analyzed, unless otherwise specified. To obtain measures of normality for each of the
three reading groups, the Compare groups button will need to be clicked.
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The screen below will appear after the Compare groups button has been clicked. Note that
the Groups Based on rectangle has now become active. The independent (grouping) variable
should be highlighted, as it already is, and then moved to the Groups Based on cell. After
highlighting the Reading Group Membership variable, then click on the arrow below.
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After clicking on the arrow, your independent variable of Reading Group Membership is
now in the Groups Based on cell. Now click on OK.
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Now all SPSS analyses will be calculated separately for each of the three reading groups.
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* Descriptive Statistics

v/ Analyze
* Frequencies
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After clicking on frequencies, the following screen should now be present. Remember that
the dependent variables in this example are Verbal 1 through Verbal 4 (i.e., inf, ari, voc)
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v/ Move over the dependent variables. In this example, highlight each of the dependent
variables one at a time and click on the right arrow.
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When all four dependent variables are in the Variable cell, then click on Statistics.
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After clicking on statistics, the screen below will appear. Note that no statistics items are
checked. For purposes of this example, only the skewness and kurtosis items will be checked.
Although readers may obtain descriptive statistics at this screen, the MANOVA procedure
itself can be used to obtain that information.
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Though previously discussed in the steps and screenshots chapters for the basic statistical
procedures, readers may find the following information helpful in understanding skewness and
kurtosis and their importance for conducting statistical procedures.

* Skewness [Note. Skewness refers to the extent to which the data are nor-
mally distributed around the mean. Skewed data involve having either mostly
high scores with a few low ones or having mostly low scores with a few high
ones.| Readers are referred to the following sources for a more detailed defini-
tion of skewness: http://www.statistics.com/index.php?page:glossary&term_id:35625 and
http://www.statsoft.com/textbook /basic-statistics/#Descriptive%20statisticsb?®

To standardize the skewness value so that its value can be constant across datasets and
across studies, the following calculation must be made: Take the skewness value from the
SPSS output and divide it by the Std. error of skewness. If the resulting calculation is within
-3 to +3, then the skewness of the dataset is within the range of normality (Onwuegbuzie &
Daniel, 2002). If the resulting calculation is outside of this 4 /-3 range, the dataset is not
normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are nor-
mally distributed around the mean. This time, the data are piled up higher than
normal around the mean or piled up higher than normal at the ends of the distri-
bution.] Readers are referred to the following sources for a more detailed defini-
tion of kurtosis: http://www.statistics.com/index.php?page:glossary&:term_id:32627 and
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http://www.statsoft.com/textbook /basic-statistics/#Descriptive%20statisticsb?®

To standardize the kurtosis value so that its value can be constant across datasets and
across studies, the following calculation must be made: Take the kurtosis value from the SPSS
output and divide it by the Std. error of kurtosis. If the resulting calculation is within -3 to
+3, then the kurtosis of the dataset is within the range of normality (Onwuegbuzie & Daniel,
2002). If the resulting calculation is outside of this +/-3 range, the dataset is not normally
distributed. Then the kurtosis of the dataset is within the range of normality (Onwuegbuzie
& Daniel, 2002). If the resulting calculation is outside of this +/-3 range, the dataset is not
normally distributed.

Click on Skewness, Kurtosis, and Continue
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Now click on OK.
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If SPSS does not send you to the Output screen, click on the Output button at the bottom
of your screen so that you can view the results of the statistics you just had SPSS calculate
for you.
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Clicking on the Output icon will result in the screen below being present. You will note
that the Statistics table below contains statistics for the Excellent Reader group; for the Good
Reader group; and for the Extremely Poor Reader group.
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In the columns to the right of the three reading groups are the skewness and kurtosis values
for the four dependent variables.
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Using the skewness and kurtosis value for each dependent variable above for each of the
three groups above, type them in one at a time into the standardized coefficients calcula-
tor. To be regarded as being normally distributed, the coefficient should be within -3 to +3
(Onwuegbuzie & Daniel, 2002).
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After calculating the standardized coefficients, record the number that are within +/-3
and the number that are outside of these boundaries. This information needs to be discussed
in your results section where you document your checks of the assumptions underlying this

particular statistical technique.

Now, before conducting the MANOVA to answer our research question, this dataset must
be put back together. Remember that the dataset is currently split. As you were in the SPSS
Output screen, make sure that you go back to the Data screen before continuing.

To unsplit the file,
v/ Split Files (the icon next to the scales)
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Clicking on split files will reveal this screen. Although two ways exist in which to have
SPSS analyze all cases, the easiest is simply to click on:

v/ Analyze all cases, do not create groups

Then, / OK
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After clicking on OK, your screen should now look like the one below.
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Chapter 12

12. Multivariate Analysis of Variance:
Part II'

NOTE: This chapter is published by NCPEA Press? and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

We are now ready to conduct the MANOVA procedure.
v/ Analyze
v/ General Linear Model
v/ Multivariate

LThis content is available online at <http://cnx.org/content/m40729,/1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content,/m40729/latest /www.writingandstatisticalhelp

189



190 CHAPTER 12. 12. MULTIVARIATE ANALYSIS OF VARIANCE: PART II

# modified 5P55 database for advanced statistics book. sav [DataSet2] - PSS Statistics Data Editor

Name | Typd Descriptive Stabistcs , r x?- | Vales | Missing | Coh
1 group Mumeric Compare Means L n-;| Group ks {1, Excelle, .. Mona E =
2 |pe Humenc | @eneral Linear Model vl 8 Mane Mone B
3 inf Numenc| Generalged Linear Modets » |88 m., None None 8
4 cod Mumeric | Mwed Models » | B Repeated Measures. .. Mo Hona 8
5 SN Humene | omeie | yariance Componerts. bl Mof &
& |pa Numeric m:m : % 3 (Pichre Arrangement)  None None 8
T an Mumenc Classty . | 3 (Arithmeatic) Mane More ]
i bd HUMSNC | o esion Reducson » prmance 4 (Block Casign) Mo Mo i
a voc Mumenc Seale » Bl 4 (Vocabulary) Mone Mone g ]
10 |oa NUMERC | Monparametric Tests » pronance 5 (Object Assemibhy) Mane Mone ]
11 Gendar Mumenc | Forecasing v for of Persons in Shudy {1.00, Boy... Mone 10
Sunvival ¥
Mubple Response E
Quaiy Conarol "
1 ROC curve
car |
u ]

G vion | vanaose e

Miulthariabe SPEE S1atehcs Processor is ready

After clicking on Multivariate, the following screen will appear. You will send your depen-
dent variables to the Dependent Variables box and your independent variable to the Fixed
Factor box. Remember that in this example, Verbal 1 through Verbal 4 (i.e., Information, Sim-
ilarities, Arithmetic, and Vocabulary) constitute the dependent variables and Reading Group
Membership is the independent variable.
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i modified SPS5 database for advanced statistics book. sav [DataSetl] - SPS5 Statistics Data Editor

Efe Eot Mew Data

=1 e
Name _ = | Vales | Missing | Coh |
L Depencent Variables:
1 gowp Ny Mo {1, Excelle.. None g |
2 |pe Ny E] cograsts. | by pone None 8
3 |int Ny i"‘m”"ﬂ;ﬁ- | Pos.. | Mong None E:
Pedormance
4 cod L 20 Egced Factor(s) Post Hoc... Mone Maone ]
5 |sm MY | & pemormance 3 (P, EI Save. Mo Mone & |
& pa Nl & Verbal 3 (Arithene._. Cptions,. bt o Monie 8
7 |ani hif ¢ Perormance 4 (8. L_I Mong Mone ]
P b ud & Vemal 4 (Vocabu Corvariabe(s) Hone P 8
& Pemormance & [
9“ woc My & Genderorperso.. [ w] None None ¢ N
1 o M Mane Mone ]
11 Gandar g [EI f?f“?f {1.00, Boy... Mone 10
o pate || Beset || cancel || nep |

s start

Now send the four dependent variables (i.e., Verbal 1 through Verbal 4) over one at a time
to the Dependent Variables screen.
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i daeabade for sdvanced itattitics book wav [Daasfari] - SPES Sxatiitics Data Edites
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Then send over the independent variable, Reading Group Membership, to the Fixed Factor
box. Then click on Options.

6http://cnx.org/content/m40729/latest /113.png/image



193

- < madified SHS dacabade for sdvanced stathitics book vaw [Dasafari] - SPES Snastitics Duta Edives
Eie [ yww [uey [nemiorm goakhe (rphs (Bibes ASdgn Biedoe Heg
EHGE h S A

i g il ikl 11 0f 11 Voristied
| | gom pe | we | e | Cendr !
1] 1 1 7 ] 100 i
] 1 ] 1 # 1.00
3 1 14 3 9 100
i | i 7 ¥ ¥ 1.0
5 1 L 5 W 100
] 1 & 5 H 1.00
T 1 100
] 1 10 10 5 1,00
a 1 8 i & & ] 100
W 1 g ] 1 ¥ 1.00
1 1 ] | PR 5 $ 0 100
12 1 B = 13 § B 1.00
i3 1 " o [ paee J|_Bes || Coul || by ] ] £ ] ]
M 1 7 1 E] T ' i 1 ¥ 17 1.00
15 1 5 5 ] § 6 8 5 ¥ 4 100
% 1 8 7 7 7 2 8 § 3 1 1.00
17 1 4 1 & g 0 ! 4 ] & 100
1 1 H 8 ] ] 12 8 § ¥ ] 100
W 1 B # 1 W 1 1" 3 ] ] 100
20 1 11 3 4 7 B 8 1 H " 100
1 1 10 7 ] H 10 ] i 5 1 100
n 1 i 1 3 ] 13 1 ] H T 100
I 1 12 12 7 & 4 8 9 9 8 100
M 1 11 ¥ T ] 10 " ] 1 9 1.00
= 1 8 5 3 1 T i 11 £ E 1,00 -

Clicking on options will then give you this screen.

We will use this screen to obtain descriptive statistics of our four dependent variables for
each of our three reading groups; to obtain effect size estimates; and to determine the extent
to which the assumptions underlying use of the MANOVA procedure are met.

Click on (Overall) and on group and send them to the Display Means for: box.
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1 7 1 T ] 100 i
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To obtain the information just mentioned, you will need to click on:
Descriptive Statistics

Estimates of Effect Size

Homogeneity tests
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After checking the three boxes mentioned, then click on Continue
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After clicking on Continue, the following screen will appear. Now click on Post Hoc so that
pairwise analyses can be conducted.
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Clicking on Post Hoc will then give you the screen below. Click on group and send it to
the box labeled Post Hoc Tests for:
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Once you send the independent variable over to the box labeled Post Hoc Tests for:, the
different types of post hoc procedures become activated. For our purposes, we will click on
the Scheffe‘ post hoc procedure. If you are analyzing data for your dissertation or theses, you
might check with your chair to see if s/he has a preference for a different type. Scheffe‘is a
conservative post hoc procedure, thus the reason that we recommend its use. Note that the
way that Scheffe is spelled in SPSS is not written correctly in compliance with APA. The way
that we have typed it is correct.
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After clicking on the Scheffe‘ post hoc procedure, then click on Continue.
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Your MANOVA has now been calculated. If you are not sent to the SPSS Output file, click
on Output at the bottom of your screen so that you may view your MANOVA results.
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Chapter 13

13. Multiple Analysis of Variance: Part
11T

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

e John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

e Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

Now that you are in the SPSS output screen, your screen should look like the following:
Your first table is titled Between-Subjects Factors and it is entirely redundant with the table
immediately below it. The column of n in the Between-Subjects Factors table is duplicated
in the Descriptive Statistics table. Therefore, we will not use the Between-Subjects Factors
table.

LThis content is available online at <http://cnx.org/content/m40731,/1.2/>.

2http://www.ncpeapublications.org/books.html
3http://cnx.org/content/m40731/latest /www.writingandstatisticalhelp
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Focusing on the Descriptive Statistics table will show you a column for the M, for the SD,
and for the sample size, n. This information has been provided to you for each of the four
dependent variables for each of the three groups. This information will be used in your Results
section and should be kept.
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Underneath the Descriptive Statistics table is the Box’s Test of Equality of Covariance

use of a MANOVA procedure.

the assumption is met.

The Sig.
In the example below, the Sig.

Shttp://cnx.org/content/m40731/latest/12.2.png/image

Matrices. The information in this box involves checking one of the assumptions underlying
value in this box should be greater than .05 if
value is .234 which means that
this particular assumption has been met. Readers should be informed whether the Box’s M
assumption was met or was violated. See Field (2010) for a detailed explanation of Box’s M
and the use of a MANOVA, even when this assumption is violated.
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Underneath the Box’s Test of Equality of Covariance Matrices is the Multivariate Tests
table. This table is important because it indicates whether or not a statistically significant
difference is present among the reading groups (i.e., our independent variable) in the aggre-
gated dependent variable (i.e., aggregated Verbal 1 through Verbal 4). For our purposes, we
will use Wilks’ Lambda to determine whether or not a difference is present. In this example,
a statistically significant difference is present.
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Next, the Levene’s Test of Equality of Error Variances table is examined. This table involves

checking the assumption that the variability is consistent within each dependent variable for
each cell in the research design. The Sig. value in each row must be greater than .05 for each
assumption to be met. In the table below, the assumption of equality of error variances is met
for all four dependent variables as the Sig. values range from .249 to .651. Readers should be
informed that this assumption for each dependent variable was met or was not met. See Field

(2010) for a detailed discussion regarding Levene’s Test and the robustness of MANOVA, even

when this assumption is violated.
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Underneath the Levene’s Test of Equality table is the Tests of Between-Subjects Effects
table. Contained in this table are the univariate ANOVAs regarding whether the reading
groups differ on each of the four dependent variables. The Wilks’ Lambda simply indicated
whether an overall difference across the aggregated dependent variables was present. It did
not provide information on whether the difference was for one, two, three, or all four of the
dependent variables.
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Find the row section that begins with the name of the independent variable. In our case,

%http://cnx.org/content/m40731/latest/12.6.png/image

the independent variable is labeled group. Each row in this group section is a separate analysis
of variance result. Examining the Sig. column for our four rows shows that each univariate
ANOVA yielded a statistically significant result.
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These results may be interpreted to mean that a statistically significant difference was
present for Verbal 1, for Verbal 1, for Verbal 3, and for Verbal 4 as a function of the reading
group. The effect size information for each statistically significant difference is present in the
last column, the one labeled Partial Eta Squared. Partial eta squared, or n2, is the effect size
metric provided to you in the SPSS output. To interpret whether it is small, moderate, or
large, see Cohen (1988).
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Because a statistically significant difference is present for each dependent variable, post hoc
procedures must be examined to determine if all groups differ from each other or if only some
of the groups differ. Post hoc procedure information is provided in the Multiple Comparisons
table. The arrow below is pointed toward the specific type of post hoc we requested.
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The most important column in this post hoc table is the Sig. column. For a pairwise
comparison to be statistically significant, the Sig. value must be .05 or below. In the example
below for the Verbal 1 set of comparisons, Excellent Readers did not differ from Good Readers,
however, Excellent readers did differ from Extremely Poor Readers.
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Readers should note that only three pairwise comparisons are unique in the table for each
dependent variable. SPSS, however, provides information on six pairwise comparisons. When
three groups are present, as they are in this example, row 1, row 2, and row 4 are unique.
Row 1 is Excellent Reader compared to Good Reader. Row 2 is Excellent Reader compared
to Extremely Poor Reader. Row 4 is Good Reader compared to Extremely Poor Reader.
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Each of the four dependent variables in this example have post hoc procedures calculated
for them and are present in the table above.

All of the useful information present in the SPSS output for the MANOVA procedure has
now been covered.
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14. Discriminant Analysis: Assumptions
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NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.
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John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

In this set of steps, readers will learn how to conduct a canomnical discriminant anal-
ysis procedure. For detailed information regarding the assumptions underlying use of
a discriminant analysis, readers are referred to the Hyperstats Online Statistics Text-
book at http://davidmlane.com/hyperstat/* ; to the Electronic Statistics Textbook (2011)

L This content is available online at <http://cnx.org/content/m40733/1.2/>.
2http:/ /www.ncpeapublications.org/books.html
3http://cnx.org/content/m40733 /latest /www.writingandstatisticalhelp
4http://davidmlane.com/hyperstat/
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at http://www.statsoft.com/textbook/®> ; or to Andy Field’s (2009) Discovering Statis-
tics Using SPSS at http://www.amazon.com/Discovering-Statistics-Introducing-Statistical-
Method/dp/1847879071 /ref=sr 1 17s=books&ie=UTF8&qid=1304967862&sr—=1-1°

Research questions for which a discriminant analysis procedure is appropriate involve de-
termining variables that predict group membership. For example, if two groups of persons are
present such as completers and non-completers and archival data are available, then a discrim-
inant analysis procedure could be utilized. Such a procedure could identify specific variables
that differentiate group membership. As such, interventions could be developed and targeted
toward the variables that predicted group membership. Other sample research questions for
which a discriminant analysis might be appropriate: (a) What factors differentiates successful
from unsuccessful students?; (b) What factors differentiate delinquents from nondelinquents?;
(c) What set of test scores best differentiates students with LD, students who are failing, and
students with MR?; and (d) What set of factors differentiates drop-outs from persisters?

For purposes of this chapter, our research question is: “What scholastic variables differen-
tiate boys from girls?”

First, open up the dataset you intend to analyze for your canonical discriminant analysis.

vt book 3 discriminant analysis dataset. sav [DataSet2] - SPSS Statistics Data Editor

Fie Edt View Data Iransform Anayze Grapns Ubilies Agc-gns Window Help
HA E oo LBk A dd EBE ¥00 ¥

] MNama Type Width | Decimals | Label [ Values Missing Columns | Align Measure |
1 group Numeric 1 0 Disability Group Membership {1, Studert... None 8 =Right @5 Mominal E
2 |pc Mumeric: 2 0 Performance 1 (Picture Completion) MNone None 8 =Right # Scale
3 inf Mumeric 2 0 Verbal 1 {Information) MNone MNone i} = Right & Scale
4 cod Numeric 2 0 Performance 2 {Coding) None Mone g =Right & Scale
5 sim Numeric 2 0 Verbal 2 (Similanties) MNonge MNong 8 = Right & Scale
[i} pa Numeric 2 0 Performance 3 (Picture Arrangement) MNone Naone g =Right & Scale
T _ari Mumeric: 2 0 Verbal 3 (Anthmetic) MNone None g =Right & Scale
§ |bd Mumeric 2 0 Performance 4 (Block Design) None MNone i} = Right & Scale
9 VOC Numeric 2 0 Verbal 4 {Vocabulary) None Mone g =Right & Scale
10  |oa Numeric 2 0 Performance 5 (Object Assembly) None Mone 8 = Right & Scale
11 comp Numeric 2 0 Verbal 5 {Comprehension) MNone Naone g =Right & Scale
12 _Gender Mumeric: 8 2 Gender of Persons in Study {1.00, Boy... None 10 =Right & Scale

1]

4] O

DataView | Variable View
SPSS Statistics Processor is ready

.,‘ start  |id*ouputifoec. crimin.. | O steps and scree... | L steps and scree. 3T e L0PM

Our independent variable is gender. Boys are labeled as group 1 and girls are labeled as
group 2.

Shttp://www.statsoft.com/textbook/

Shttp://www.amazon.com/Discovering-Statistics-Introducing-Statistical-Method /dp/ 1847879071 /ref=sr 1 _1?s=books&ie=UTF8&qid=13049
1
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Eile Edit View Data Transform @Anahyze Graphs LUtidies Add-gns Window Help

CHA T 00 LEBR A A8 S0HE %00 %

| neme Type | Widh |Decimals Label | vaes | Missng | Courmns|  Aign | Measure
1 group Numeric 1 0 Disability Group Membership {1, Student... None a =Right & Mominal
2 pe Mumeric: 2 0 Performance 1 (Picture Completion) MNone None g =Right & Scale
3 inf MNumeric 2 0 Verbal 1 {Information) None None 8 = Right & Scale
4 eod Mumeric 2 0 Performance 2 {Coding) Mone MNone 8 = Right & Scale
5 sim Numeric 2 0 Verbal 2 (Similanties) MNonge MNong 8 = Right & Scale
6 pa Numeric 2 0 Performance 3 (Picture Arrangement) None Mane g = Right & Scale
T ari Mumeric: 2 0 Verbal 3 (Anthmetic) MNone None g =Right & Scale
8 bd MNumeric 2 0 Performance 4 (Block Design) None None 8 = Right & Scale
9 |woc Mumeric 2 0 Verbal 4 {Vocabulary) Mone MNone 8 = Right & Scale
10 |oa Numeric 2 0 Performance 5 {Object Assembly) None Mone 8 = Right & Scale
11 comp Numeric 2 0 Verbal 5 {Comprehension) MNone Naone g =Right & Scale
12 |Gender Mumeric: 8 2 Gender of Persons in Study {1.00, Boy... None 10 =Right & Scale

i

04 start

i *output1

Our dependent variables, the ones we will use to differentiate boys from girls are 10 subscales
from the Wechsler Intelligence Scale for Children-Third Edition: Picture Completion (pc),
Information (inf), Coding (cod), Similarities (sim), Picture Arrangement (pa), Arithmetic
(ari), Block Design (bd), Vocabulary (voc), Object Assembly (oa), and Comprehension (comp).

8http://cnx.org/content /m40733/latest /13.2.png/image
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it book 3 discriminant analysis dataset. sav [DataSet2] - SPSS Statistics Data Editor

Fle Edit Yew Data TIransform Analyze Graphs LUtities Add-ons ‘Window Help
cHA T o0 Bk A Af E6HE ¥Q00 %

| neme | Type | widh | Decimals Label | vaes | Missing |cComns| mion | Measwre
group Numeric 1 0 Disability Group Membership {1, Student... None a =Right & Mominal E
2 pe Mumeric: 2 0 Performance 1 (Picture Completion) MNone None g = Right & Scale
3 inf MNumeric 2 0 Verbal 1 {Information) None None 8 = Right & Scale
4 eod Mumeric 2 0 Performance 2 {Coding) Mone MNone 8 = Right & Scale
5 |sim Mumeric 2 0 Verbal 2 (Similarities) MNone Mong 8 = Right # Scale
[i} pa Numeric 2 0 Performance 3 (Picture Arrangement) MNone Naone g =Right & Scale
T ari Mumeric: 2 0 Verbal 3 (Anthmetic) MNone None g = Right & Scale )|
8 bd MNumeric 2 0 Performance 4 (Block Design) None None 8 = Right & Scale 1
9 |wc Mumeric 2 0 Verbal 4 {Vocabulary) Mone MNone 8 = Right & Scale
10 |oa Mumeric 2 0 Performance 5 {Object Assembly) None None 8 = Right & Scale
2 0 Verbal 5 {Comprehension) MNone Naone a =Right & Scale
8 2 Gender of Parsons in Study {1.00, Boy... None 10 = Right & Scale

1 i' comp Numeric
Gender Mumearic

In the previous screenshots, we were in the variable view screen. Click on data view, shown
below, so that your screen looks like the one below.

9http://cnx.org/content /m40733/latest /13.3.png/image
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wai book 3 discriminant analysis dataset. sav [DataSet2] - SPSS Statistics Data Editor

Eile Edit View Data Transform @Anahyze Graphs LUtidies Add-gns Window Help
HE E oo LER A fd EBE %00 ¥

1:pe 100 Wisible: 12 of 12 Variables
group | pc inf cod sim pa an bd VG oa comp Gendar

1 1 1 7 3 7 10 5 7 7 ] 7 200 j
2 1 8 § 7 6 7 9 9 4 4 7 200
3 1 10 8 2 9 10 11 9 6 1 8 200
4 1 3 4 1 4 7 6 3 4 10 6 1.00
5 1 5 7 17 6 8 10 7 5 9 1 1.00
] 1 2 5 § 8 9 7 10 3 ] 5 100
7 1 7 4 5 8 7 1 1 ) 12 5 200
8 1 7 7 T 7 14 8 10 8 1 3 200
9 1 4 ] 10 6 g g 4 5 i 5 1.00
10 1 5 9 7 10 9 12 1 7 8 1 1.00
1 1 ] 7 ] 8 7 7 7 4 7 5 1.00
12 1 13 § 5 13 10 5 6 9 9 7 200
13 1 7 8 1 6 8 4 3 3 4 4 1.00
14 1 6 ] i 12 g 9 4 10 6 8 1.00
15 1 7 8 3 1 9 g 5 10 3 9 1.00
16 1 10 7 ] 5 9 5 5 & 3 6 200
17 1 12 § 7 g 12 10 11 7 G 5 1.00
18 1 15 7 5 10 15 8 7 8 T 10 200
19 1 4 ] 4 8 3 5 8 ] 10 3 200
20 1 6 7 10 6 9 6 8 6 5 2 200
21 1 13 7 § 7 9 6 3 6 6 4 200
22 1 10 7 12 8 ] g 12 5 1" 4 200
23 1 10 9 10 10 1 11 14 1 1 10 100
24 1 6 ] 6 2 5 7 6 ] 1 6 200

25 1 14 7 6 9 10 6§ 7 6 g 5 200 3

CIE | DM

Data View  Varizhle View e
PSS Statistcs Processoris ready

e

o L34PM

td start | edrouputifDec. min.. | O stepsandscree.. | L steps and scree..

Prior to conducting a canomnical discriminant function, we need to check the assumptions
that underlie its use.

14.1 Normal Distribution

It is assumed that the data (for the variables) represent a sample from a multivariate
normal distribution. You can examine whether or not variables are normally distributed
with histograms of frequency distributions. However, note that violations of the normal-
ity assumption are usually not "fatal," meaning, that the resultant significance tests etc.
are still "trustworthy." You may use specific tests for normality in addition to graphs.
http://www.statsoft.com/textbook/discriminant-function-analysis/#assumptions!!

We recommend that you calculate the standardized skewness coefficients and the standard-
ized kurtosis coefficients, as discussed in other chapters.

* Skewness [Note. Skewness refers to the extent to which the data are nor-
mally distributed around the mean. Skewed data involve having either mostly
high scores with a few low ones or having mostly low scores with a few high
ones.| Readers are referred to the following sources for a more detailed defini-
tion of skewness: http://www.statistics.com/index.php?page:glossary&term_id:35612 and
http://www.statsoft.com/textbook /basic-statistics /#Descriptive%20statisticsb'®

O0http://cnx.org/content /m40733 /latest /13.4.png/image

Uhttp:/ /www.statsoft.com/textbook/discriminant-function-analysis/#tassumptions
2http://www.statistics.com/index.php?page—glossary&term _id=356
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To standardize the skewness value so that its value can be constant across datasets and
across studies, the following calculation must be made: Take the skewness value from the
SPSS output and divide it by the Std. error of skewness. If the resulting calculation is within
-3 to +3, then the skewness of the dataset is within the range of normality (Onwuegbuzie &
Daniel, 2002). If the resulting calculation is outside of this +/-3 range, the dataset is not
normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are nor-
mally distributed around the mean. This time, the data are piled up higher than
normal around the mean or piled up higher than normal at the ends of the distri-
bution.] Readers are referred to the following sources for a more detailed defini-
tion of kurtosis: http://www.statistics.com/index.php?page:glossary&term_id:32614 and
http://www.statsoft.com/textbook /basic-statistics /#Descriptive%20statisticsb'®

To standardize the kurtosis value so that its value can be constant across datasets and
across studies, the following calculation must be made: Take the kurtosis value from the SPSS
output and divide it by the Std. error of kurtosis. If the resulting calculation is within -3 to
+3, then the kurtosis of the dataset is within the range of normality (Onwuegbuzie & Daniel,
2002). If the resulting calculation is outside of this +/-3 range, the dataset is not normally
distributed.

14.2 Homogeneity of Variances/Covariances

It is assumed that the variance/covariance matrices of variables are homo-
geneous across groups. Again, minor deviations are not that important.
http://www.statsoft.com/textbook /discriminant-function-analysis /#assumptions'®

14.3 Correlations between Means and Variances

The major "real" threat to the validity of significance tests occurs when the means for variables
across groups are correlated with the variances (or standard deviations). Intuitively, if there
is large variability in a group with particularly high means on some variables, then those
high means are not reliable. However, the overall significance tests are based on pooled
variances, that is, the average variance across all groups. Thus, the significance tests of the
relatively larger means (with the large variances) would be based on the relatively smaller
pooled variances, resulting erroneously in statistical significance. In practice, this pattern may
occur if one group in the study contains a few extreme outliers, who have a large impact on the
means, and also increase the variability. To guard against this problem, inspect the descriptive
statistics, that is, the means and standard deviations or variances for such a correlation.
http://www.statsoft.com/textbook /discriminant-function-analysis/#assumptions'”

After calculating the means and standard deviations for your variables for each of your
groups, check them to determine if large variability is present in the means for one of your
groups compared to the means for the other group.

14.4 The Matrix Ill-Conditioning Problem

Another assumption of discriminant function analysis is that the variables that are used to
discriminate between groups are not completely redundant. As part of the computations in-

Mhttp://www.statistics.com/index.php?page—glossary&term _id—326

Lhttp:/ /www.statsoft.com /textbook/basic-statistics/# Descriptive%20statisticsb
6http://www.statsoft.com/textbook /discriminant-function-analysis/#assumptions
1Thttp:/ /www.statsoft.com/textbook /discriminant-function-analysis/#tassumptions
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volved in discriminant analysis, you will invert the variance/covariance matrix of the variables
in the model. If any one of the variables is completely redundant with the other variables then
the matrix is said to be ill-conditioned, and it cannot be inverted. For example, if a variable is
the sum of three other variables that are also in the model, then the matrix is ill-conditioned.
http://www.statsoft.com/textbook /discriminant-function-analysis /#assumptions'®

What this assumption means is that each variable should be unique from any other variable
in the analysis. Having one variable that includes another variable would be a violation of this
assumption. An example of this would be using a total score that contains several subscale
scores, all of which are used in the discriminant analysis.

14.5 Tolerance Values.

In order to guard against matrix ill-conditioning, constantly check the so-called tolerance value
for each variable. This tolerance value is computed as 1 minus R-square of the respective vari-
able with all other variables included in the current model. Thus, it is the proportion of vari-
ance that is unique to the respective variable. In general, when a variable is almost completely
redundant (and, therefore, the matrix ill-conditioning problem is likely to occur), the toler-
ance value for that variable will approach 0. http://www.statsoft.com/textbook/discriminant-
function-analysis/#assumptions'’
‘We will check this assumption, the tolerance values, when we examine the SPSS output.

18http:/ /www.statsoft.com/textbook/discriminant-function-analysis/#tassumptions
Ohttp:/ /www.statsoft.com/textbook /discriminant-function-analysis/#assumptions
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Chapter 15

15. Discriminant Analysis: Part I'

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

Now that we have ascertained the assumptions underlying use of a discriminant analysis pro-
cedure, we will begin the steps.

Click on Analyze

Click on Classify

Click on Discriminant

LThis content is available online at <http://cnx.org/content/m40735,/1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content/m40735/latest /www.writingandstatisticalhelp
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it book 3 discriminant analysis dataset. sav [DataSet2] - SPSS Statistics Data Editor

Eile Edit View Data Iramranap: Graphs Utidies Add-gns ‘Window Help

=8 B E an ol U ‘. Reports 3 ’ﬂ
| 1:pc 100 Destriptive Statistics L3 Misibile: 12 of 12 Variables
group pc el > sim | pa ani bd Yo& 0a comp Gendar i
1 1 | Sereritheardo 7 0 5 7 7 B 7 200 E
5 1 Generaliged Linear Models 5 7 g 9 4 1 7 200 K
Mized Models »

3 1 s , 9 10 1 9 6 1 8 200
4 1 - N 4 7 ] 3 4 10 6 1.00
5 1 - N 6 8 10 7 5 9 1 1.00
6 1A sy B[ vostopCusr, 7w 3 5 5 100
7 1 Dimension Reduction »| BB -Means Cluster.. i 1" 2 12 5 200
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The following screen will then appear. Grouping variable is your independent variable.
Remember that in our example that gender is our independent or grouping variable.
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Data View  Variable View

Highlight gender and send it into the Grouping variable cell. When you do so, you will
note that after Gender is a set of () with question marks. Click on Define Range.
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Data View  Variable View

After clicking on Define Range, the following screen will appear: For the Minimum box,
we will type in the number 1 because it represents boys. We will type in the number 2 in the
Maximum box because it represents girls.
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After typing in 1 and 2, then click on Continue.
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Next we will send over our 10 dependent variables, the 10 subscales, to the Independents
box. Highlight Performance 1 through Verbal 5; click on the middle arrow; send them to the
Independents box.
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Data View  Varisble View

The screen should now look like the one below:
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Data View  Variable View

Next we will change the specific type of discriminant analysis from the default of Enter
Independents Together to Use Stepwise Method.
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Chapter 16

16. Discriminant Analysis: Part II'

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.
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Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
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Your screen should now look like the one below: Now click on Statistics.

I This content is available online at <http://cnx.org/content/m40736,1.2/>.
2http://www.ncpeapublications.org/books.html
3http://cnx.org/content /m40736 /latest /www.writingandstatisticalhelp
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The following screen then appears.
Click on Means.

Click on Continue.
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When the screen below appears, click on Method
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i book 3 discriminant analysis dataset. sav [DataSet2] - SPSS Statistics Data Editor

File Edit View Data Iransform Analyze Graphs Ltties

vt Discriminant Analysis

Add-gns  Window  Help

[1 iad 0o Grouping Variable:
group pq |db Disatilty Group . E’ Mﬂ] | oa comp Gender
1 1 |: Detne Range... | 7 7 o 7 200 E
2 1 - 9 4 4 7 200
independents:
3 1 9 6 1 8 200
& Performance 1 (Picture Com... | *
4 1 E| & Verval 1 (nfomation) [r] 3 4 10 6 1.00
5 1 & Pertormance 2 (Coding) [cod] |+ 7 5 g 1 100
6 1 () Enter Ingepentents togetner 10 3 5 5 1.00
7 1 () Use stepwise method 1" 2 12 5 200
8 1 Selection Variable: 10 8 1 3 200
5 | | — P S BT
10 1 | o« | paste || peset || cancel || rep | 1 7 8 1 100
11 1 7 4 7 5 100
12 1 13 ] 5 13 10 5 6 9 9 7 200
13 1 7 8 1 6 8 4 3 3 4 4 100
14 1 6 ] i 12 g 9 4 10 6 8 1.00
15 1 7 8 3 1 9 g 5 10 3 9 1.00
16 1 10 7 ] 5 9 5 5 & 3 6 200
17 1 12 8 7 8 13 10 1" 7 6 5 1.00
18 1 15 7 5 10 15 8 7 g T 10 200
19 1 4 ] 4 8 3 5 8 ] 10 3 200
20 1 6 7 10 6 9 6 8 6 5 2 200
21 1 13 7 § 7 9 6 3 6 6 4 200
2 1 10 7 12 8 : 8 12 5 " 4 200
23 1 10 9 10 10 1 11 14 1" 1 10 100
24 1 6 ] 6 2 5 7 6 ] 1 6 200
25 1 14 7 6 9 10 6§ 7 6 g 5 200 <
KiE| »

In the Method screen, we will use the default of Wilks’ lambda.
Click on Continue.
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Then click on Classify.
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Data View  Variable View

In the screen that appears, the All groups equal button is already clicked.
Click on Summary table under the Display.
Then click on Continue.
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Data View  Varisble View

We are now ready to have SPSS calculate this procedure.

Click on OK.
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After clicking on O
icon at the bottom of your screen.
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In the output screen, you should have the following output.
The first table shows you how many of your participants’ data were used in the analysis.
In this example, we had a total of 52 participants whose data were not analyzed.

Uhttp://cnx.org/content /m40736 /latest /15.8.png/image



242 CHAPTER 16. 16. DISCRIMINANT ANALYSIS: PART II

ﬂ “Outputi [Documenti] - SPSS Statistics Viewer

Fle Edit Yew Data Transform Insert Format Analyze Graphs LUlities Adc-ons Window Help
cHAR B E o0 ODLEk Q% £ §9s $69 +- B0 =53¢

[Eomu O
= 8 o Discriminant
& e
[ PDN. m-“mm [DataSet] C:\WIKNT\profiles\shsu'\My \John R Slate\Scholarly works\Books\Book Two Advamced Statistics\book 3 discriminant analysis dataset|
| Analysis Case Provese
‘Analysis Case Processing Summary / H
| Urweighted Cazes N Percent
L8 stepuiss St Valid 1130 955
8 Tite Ewcluded  Missing oroutafrange 3 3
L Variables Ents ::T‘p imnes . " m
g east one missing
1 variatles intt discnminating variable
—ia Vanables Not Bomh missing or ouoF ] 0
L Wilks’ Lambd FAME (O CODeS and al
=B Sumenary of Cano feast one missing
_ETIHE digcriminating varniable
{8 Eigervalues Total 52 44
(g Wilks' Larnbd Total 1182 100.0
L Standardized Cane
L Structure Matric
| Functions at Groug Group Statistcs
=8 Classificason Stat Wialid M Jistwise)
) Tite Gendar ofPersns in Stuy Urweighted | Weighted
—@ :'asspﬂam Boys Emmm? 1 {Pitture 571 | &71.000
—Li nior Probabéd omgletion;
L Classisication WVerbal 1 (rfeernation) 571 | 57.000
Pedfarmance 2 (Coding) 571 [ 571.000
Werbal 2 (Sunilaities) 571 | &7.000
Il;"enrormmre@ {Piture 571 [ 571.000
rangemel
Werbal 3 (Arthmetic) 571 | &7.000
E:nrgrmjme 4 (Block 571 [ 571.000
5100,
Weral 4 (Vocabulary) 571 | &7.000
;sm"ummce 5 {Object 571 [ 571.000
2
Werbal § 571 | &7.000
(Comprehension)
Girls  Performance 1 (Picture 559 | 559,000
Cornglation)
verbal 1 nformnation) 550 | 550.000
Pedfirmante 2 {Coging) 550 | 550000 C
1 | b 4] i [ D
SP33 Statistics Processor is ready H: 508, W. 1167 pt.

1 AR 12

s start  ia

The second table in the output tells us we have 571 boys in group one and 559 girls in
group two.
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Chapter 17

17. Discriminant Analysis: Part I11I'

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

The third table in the SPSS output for this canonical discriminant analysis is the Stepwise
Statistics table. In this example, five of the 10 variables differentiated boys from girls.

LThis content is available online at <http://cnx.org/content/m40737,/1.2/>.
2http:/ /www.ncpeapublications.org/books.html
3http://cnx.org/content /m40737 /latest /www.writingandstatisticalhelp
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The next two tables indicate which variables remained in the discriminant analysis and
which variables were not utilized. The variables that were not utilized did not contribute
statistically significantly to differentiating boys from girls. The process of identifying variables
in the analysis and variables not in the analysis is depicted for each of the five steps.
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If you recall from the beginning of this chapter, one of the assumptions underlying use

Shttp://cnx.org/content/m40737 /latest /16.2.png/image

of a discriminant analysis procedure is tolerance values. The closer to 0 the tolerance values
are, the more likely it is that the matrix is ill-conditioned and that overlap exists among the
variables in the equation. In Step 5 below, you will note that all of the tolerance values are
above 0, ranging from a low of .478 for Verbal 1 (Information) to a high of .880 for Performance
2 (Coding). Therefore, this assumption has not been violated.



248 CHAPTER 17. 17. DISCRIMINANT ANALYSIS: PART III

H Outputi [Documenti] - SPSS Statistics Viewer

Fle Edit Yew Data Transform Insert Format Analyze Graphs LUlities Adc-ons Window Help
cHAR B R o8 DLbk QO & Gus &) +- U0 358

2 r
Diseriminant
I Tise v:mmmmaml
() Notes Wilks'
g Aadiysis ™ Tolerance | F 1o Remove |  Lambda
& Tite 1 Werbal 3 (Arithmetic) 1.000 46.270
{8 Stegwise Statistics 1 Verbal 3 {rmatic) 966 B6.451 05
@ e Pedomance 1 {Pitture 265 24208 861
(i Variables EnteredRen Comgletion)
g Variables inhe Analys 3 Verbal 3 fuimmatic) (1] 56 53
{8 Varlabies Not i he n Pedfarmance 1 {Piture 452 30085 44
() vms' Lambida Comyletion)
=@ S‘ummar\rucanmcal Died Pesformance 2 {Coding) 49 25024 240
Ee [ Verbal 3 {Arihmetic) o 18124 419
i Eigenvatues Parfonmance 1 (Prture bl 217 a8
L s’ Lambda Comgletion)
L Standardized Canonical Dig N Pedfomance 2 (Coding) 287 1240 an
9 Sructure M Verbal 4 (Vocabulary) 690 | _gaoso 519
I g ZLT::;;G:;;?:‘M 5 Verbal 3 (Arshmetic) 65T 26455 916
o " Pesformance 1 {Picture 75 32684 810
I EI me Comglation)
g Classifiation Process Performance 2 (Coding) 30 515 G
—g P m— Verhal ¢ ocabutany) a5 020 919
Werbal 1 (nformation) ATE 11881 04
WVarkables Not in the Analysis
Min '
ceo ___________ [Toleramce | Tolerance |FloErter | Lambda _f
0 Pefformance 1 (Fihre 1000 T000 | 4795 56
Comgletion)
Vertal 1 {formation) 1.000 1000 | 4018 996
Pedformance 2 (Coting) 1.000 1000 | 41626 954
Verbal 2 (Similasities) 1.000 1.000 11.807 o0
Performance 3 (Pitture 1.000 1.000 5037 095
Arrangermert)
Vertal 3 (rhmetic) 1.000 1000 | 46270 951
Performance 4 (Block 1.000 1.000 5498 095
Dasign)
Vertial 4 (Vocabular) 1.000 1000 | 35587 959
Performance 5 (Object 1.000 1.000 ol 1.000
Azsamaly)
. | veral s 1.000 1000 | 18.4de o34 |
L] 1 {Comprehension) hi

SPSS Statistics Processor is ready H: 26, W. 1222 pt.

2§ steps and = and sree.., AL R by N 6

Under the Wilks’ lambda table is a Summary of Canonical Discriminant Functions table
labeled Eigenvalues. In this table is the canonical correlation, or Rc, which in this example is
.325. This Rc value reflects the correlation between the groups and the discriminant function
formed by the five variables that were statistically significant. The Rc may be interpreted as
a Pearson correlation of the discriminant scores with the grouping variable. This information
will be reported in your Results section.
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In the table below the Eigenvalues one is a table labeled Wilks’ Lambda. This measure
is what is used to determine whether the discriminant function is statistically significant in
differentiating group membership. In our example, the Wilks’ Lambda of .894 is statistically
significant at the .001 level. This result means that the discriminant function, consisting of
five variables, statistically significantly differentiated the group of boys from the group of girls.

This information will be reported in the Results section.
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The table immediately below the Wilks’ Lambda table is labeled Standardized Canonical
Discriminant Function Coefficients. These values are also referred to as Standardized Discrim-
inant Coefficients. Contained in this table are the values that depict the relative importance
of each variable in differentiating group membership. These coefficients are comparable to
Beta Weights in multiple regression. In this example, Verbal 4 (Vocabulary) is more impor-
tant, with a coefficient of .688, than is Performance 2 (Coding), with a coefficient of .483, in
differentiating boys from girls. These coefficients should be provided in your Results section.
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Next, we examine the table underneath the Standardized Canonical Discriminant Function

9http://cnx.org/content /m40737 /latest /16.6.png/image

Coefficients, the one labeled as Structure Matrix. Each of these values depicts the relationship
of that variable with the discriminant function scores. Each value is analogous to a correlation
coefficient. In the example below, Verbal 3 (Arithmetic) has a correlation of .59 with the
discriminant function scores. Similarly, Performance 2 (Coding) and Verbal 4 (Vocabulary)
have correlations of .559 and .517, respectively, with the discriminant function scores. These
values may be interpreted as factor loadings in assigning a name to the discriminant function.
As such, the first three variables just mentioned contribute more to the discriminant function
than does the variable of Performance 5 (Object Assembly).



252 CHAPTER 17. 17. DISCRIMINANT ANALYSIS: PART III

I.d Outputi [Document1] - SPSS Statistics Viewer

Fle Edit Yew Data Transform Insert Format Analyze Graphs LUlities Adc-ons Window Help
CHAR B E oo DLEH 0 & §95 & 69 +- G0 5%

o Standardized Canonical Discriminant =
Digcriminant Function Coefficients:
I Tise
Function
B Notes S
g Anasis 1 Performance 1 {Pitture -.507
—ae ) Comgletion)
& ﬁg““sm?‘-’shfs Verbal 1 {rformation) - 456
—iE] Title
P . Perfarmance 2 {Codin A9
{8 Variables Enteredem , ¢ ) 9
G varisbles in e Anshys Werbal 3 {Arimmetic) 576
L variabies Notin e an | | Yeroal ¢ gabutand £a
{5 s Lamibda
=& Summary of Canonical Dist
Ee Structure Matrix
—L{ Eigenralues Function
 wiss' Lambda 1
L9 Standardized Canonical Die erbal 3 (Arnmatic) a0
L Stucture Wt Pedfarmance 2 {Coding) 554
L Functians at Group Centrok Verbal & (ocabutany) 57
=g Clasesieation Stassties Vsl 52
& Tite ({Comprehension)®
{8 Classification Process Performance 3 (Pitture 00
L@ Priar for & :
{8 Classification Results Verbal 2 (Similadities)? 04
Pesformance 1 {Picture -190
Comglation)
Werbal 1 (rforrnation) 174
Pesformance & (Block 138
Design)d
Pedfarmance 5 (Object &3
Assambhyd
Pooled within-graups comelasions
between disciminating vaniables
ani standardmed canonical
discairminant functions
Variables ordesed by abeolule size
of cometation wihin funciion.
2. This variable not usedin the
analysis,
Functions at Group Centrolds
Function
Gendar of Pereons in Studv 1
Boys E) =

SPSS Statistics Processor is ready H: 26, W. 1222 pt.
t4 start & A rimin.. | O steps andscree.. | O and scree... ALAPIU by

Under this table is a table labeled Functions at Group Centroids. These values are z-scores,
with a M of 0 and a SD of 1. The group centroid indicates the most typical location of any
person from a particular group. For this example, the group centroid for boys is .34 and
the group centroid for girls is -.347. Using these values we can compare how far apart boys
and girls are differentiated by the statistically significant discriminant function in our example.
The further apart these two means or centroids are, the better the separation or differentiation
between the two groups. The centroids should be reported in the Results section.
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You have now successfully conducted a canonical discriminant analysis.
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Chapter 18

18. Multiple Regression: Assumptions’

7 ""F".
4-}{;‘""

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

In this set of steps, readers will learn how to conduct a multiple regression proce-
dure. For detailed information regarding the assumptions underlying use of a multi-
ple regression analysis, readers are referred to the Hyperstats Online Statistics Text-
book at http://davidmlane.com/hyperstat/* ; to the Electronic Statistics Textbook (2011)

L This content is available online at <http://cnx.org/content/m40738,/1.2/>.
2http:/ /www.ncpeapublications.org/books.html
3http://cnx.org/content/m40738 /latest /www.writingandstatisticalhelp
4http://davidmlane.com/hyperstat/
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at http://www.statsoft.com/textbook/®> ; or to Andy Field’s (2009) Discovering Statis-
tics Using SPSS at http://www.amazon.com/Discovering-Statistics-Introducing-Statistical-
Method/dp/1847879071 /ref=sr 1 17s=books&ie=UTF8&qid=1304967862&sr—=1-1°

Research questions for which a multiple regression analysis is appropriate involve deter-
mining variables that predict a continuous variable. For example, if you want to predict the
life expectancy of individuals and you have archival data available (e.g., health history, gen-
der), then a multiple regression analysis procedure could be utilized. Such a procedure could
identify specific variables that are predictive of a long or of a short life expectancy. As such,
interventions could be developed and targeted toward the variables that were statistically sig-
nificant predictors. Other sample research questions for which a multiple regression analysis
might be appropriate: (a) What factors predict high scores on a scholastic aptitude measure?;
and (b) What factors are predictive of high scores on a life satisfaction scale?

For the purposes of this chapter, our research question is: "What scholastic variables predict
students’ Full Scale 1Q?"

Have your data set open in SPSS. In this dataset, we will determine what variables, if any,
are predictive of students’ Wechsler Full Scale IQ 3 (wifsiq). The 10 variables that we will
use are: Picture Completion (pc), Information (inf), Coding (cod), Similarities (sim), Picture
Arrangement (pa), Arithmetic (ari), Block Design (bd), Vocabulary (voc), Object Assembly
(oa), and Comprehension (comp).

waf regression dataset for book May 2011.sav [DataSet2] - SPSS Statistics Data Editor

Eie Edit View Data TIransform Anatyze Graphs LUbeties Add-gns Window Help
CHA G o =Bk A A FE6 Y00 ¥

] Name Type Width | Decimals| Label | values Missing Cotumns | Align Measure
1 qgroup Numeric 1 0 Reading Group Membership {1, Excelle . MNone 8 = Right & Nominal =
2 e Mumeric 2 0 Age of Students in Study MNone Mone 8 =Right all Ordinal
3 |recodage  Mumeric 8 2 ecoded Age Into Categonies {1.00, Age... MNone g = Right & Mominal
4 wilfsiq Numeric 3 0 Wechsler Full Scale 1Q 3 None MNone § = Right & Scale
5 Wiviq Mumeric 3 0 Verbal 10 (Wechsler Verbal Infeligence 3) None Maone 3 = Right & Scale
6!' wipiq Numeric 3 0 Performance 1Q (Wechsler Performance Intell... None Mone 8 = Right & Scale
7 pe Numeric 2 0 Performance 1 (Picture Completion) Nong Mane g = Right & Scale
8 |inf MNumeric 2 0 Verbal 1 {Information) Nong Mang 8 = Right & Scale
9 cod Numeric 2 0 Performance 2 {Coding) None None g = Right & Scale
10 |sim Numeric: 2 0 Verbal 2 {Similanties) None Maone 3 = Right # Scale
11  |pa Numeric 2 0 Performance 3 (Picture Arrangement) None Mone 8 = Right & Scale
12 Jeni Numeric 2 0 Verbal 3 [Anthmetic) Nong MNong 8 = Right & Scale
13 _t)d Mumaric 2 0 Performance 4 (Block Design) None Mang g = Right & Scale m
14 |voc Numeric 2 0 Verbal 4 {Vocabulary) Nong None g = Right & Scale
15  |oa Mumeric 2 0 Performance 5 {Object Assembly) None Mone 3 = Right & Seale
2 0 Verbal 5 {Comprehension) None Mone 8 = Right & Scale

16 ?omp Mumeric

Dats View | Yariable View S
SPSS Statistics Processor s ready
—_
1y start

Oh Stepsto Cond. | D RegressionHan. | O steps andseres.. T . v e AmE C Gl R 6 1046 M

As with every statistical procedure, we need to check the underlying assumptions. One

Shttp://www.statsoft.com/textbook/

Shttp://www.amazon.com/Discovering-Statistics-Introducing-Statistical-Method /dp/ 1847879071 /ref=sr 1 1?s=books&ie=UTF8&qid=13049
1

"http://cnx.org/content /m40738 /latest /17.1.png/image
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assumption involves the data being normally distributed. To check this assumption, we recom-
mend that you calculate the standardized skewness coefficients and the standardized kurtosis
coefficients, as discussed in other chapters.

* Skewness [Note. Skewness refers to the extent to which the data are nor-
mally distributed around the mean. Skewed data involve having either mostly
high scores with a few low ones or having mostly low scores with a few high
ones.]| Readers are referred to the following sources for a more detailed defini-
tion of skewness: http://www.statistics.com/index.php?page:glossary&terrn_id:3568 and
http://www.statsoft.com/textbook /basic-statistics/# Descriptive%20statisticsb’

To standardize the skewness value so that its value can be constant across datasets and
across studies, the following calculation must be made: Take the skewness value from the
SPSS output and divide it by the Std. error of skewness. If the resulting calculation is within
-3 to +3, then the skewness of the dataset is within the range of normality (Onwuegbuzie &
Daniel, 2002). If the resulting calculation is outside of this + /-3 range, the dataset is not
normally distributed.

* Kurtosis [Note. Kurtosis also refers to the extent to which the data are nor-
mally distributed around the mean. This time, the data are piled up higher than
normal around the mean or piled up higher than normal at the ends of the distri-
bution.] Readers are referred to the following sources for a more detailed defini-
tion of kurtosis: http://www.statistics.com/index.php?page=glossary&term id=326'° and
http://www.statsoft.com/textbook /basic-statistics/#Descriptive%20statisticsb!!

To standardize the kurtosis value so that its value can be constant across datasets and
across studies, the following calculation must be made: Take the kurtosis value from the SPSS
output and divide it by the Std. error of kurtosis. If the resulting calculation is within -3 to
+3, then the kurtosis of the dataset is within the range of normality (Onwuegbuzie & Daniel,
2002). If the resulting calculation is outside of this + /-3 range, the dataset is not normally
distributed.

Now that you have verified that your data are normally distributed, the extent to which
linearity is present between each of the 10 independent variables listed above and the depen-
dent variable of Full Scale IQ must be determined. For linearity, we will have SPSS conduct
scatterplots for each IV and DV pair.

v/ Graphs

v/ Legacy Dialogs

v/ Scatter/Dot

8http://www.statistics.com/index.php?page=glossary&term _id=356
Yhttp://www.statsoft.com/textbook/basic-statistics/# Descriptive%20statisticsb
10http://www.statistics.com/index.php?page=glossary&term _id=326
Uhttp:/ /www.statsoft.com /textbook/basic-statistics/# Descriptive%20statisticsb
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i regression dataset for book May 2011, sav [DataSet2] - SPSS Statistics Data Editor

ASSUMPTIONS

Graphs Utities Add-gns Window Help

Eile Edit View Data Transform Anah
CHAE T b LERA

il 8 |1 chart Buiger..

1 group [30 ]E Graphboard Template Chooser. isible: 16 of 16 Variables
goup | age | red Legacy Dialogs '||ﬂ Bar.. inf cod sim pa ari bd Vot
1 3 k % 100 |l 2 Bar.. 12 5 12 9 9 8 =
2 3 ai 100 | Line.. 12 § 12 9 9 g [
3 3 78 71 | area. 5 6 5 11 B 10
4 3 8 100 7 71 |2 PE. 4 1 4 7 6 3
5 3 7 100 80 76 |G HOMLN. 7 17 6 8 10 7
6 3 9 200 76 75 [ Bogpict.. 5 8 8 9 7 10
7 3 9 200 8 78 |E EmrEar.. 6 10 6 9 8 1
8 3 8 100 9 gg | A Popuation Pyranid.. 9 7 10 9 2 1
9 3 8 100 76 7 Esdame. Yoy 5 8 7 7 7
10 3 10 200 7 72 |l Histogram... 8 1 6 8 4 3
11 3 9 200 89 9 | iteractue , 9 8 172 9 9 9
12 3 9 2,00 7% @ 21 g 3 1 9 8 5
13 3 9 200 9 a7 99 12 3 7 8 13 i 11
14 3 7 100 105 101 108 10 9 10 10 1 1 14
15 3 9 200 7 80 n 3 4 4 8 7 7 5
16 3 9 200 73 ) n 3 4 4 8 7 7 5
17 3 10 200 8 9N 80 8 4 9 7 9 8 10
18 3 10 200 75 8 7 5 9 6 6 5 7 g
19 3 8 100 84 o 79 6 8 1 8 10 1 2
20 3 10 200 n 7 n 3 8 8 6 6 8 3
21 3 3 100 100 101 99 1 3 8 10 9 9 12
2 3 8 1.00 109 il 117 17 11 6 1 13 9 14
2 3 3 100 99 101 % g 12 § 1 1 7 g
2% 1 9 2,00 90 a7 % 7 10 1 4 8 7 11
5 3 9 200 9 95 87 7 3 7 10 11 10 7 5
KIE| 0|

Data View | Variable View

Legacy Dislogs

SP3S Statistics Processor is ready

T ‘:I Munes

After clicking on Scatter/Dot, the following screen will appear. The Simple Scatter icon
should be highlighted. If not, click on it.

y/ Click on Define

12http://cnx.org/content/m40738 /latest /17.2.png/image
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CHA D 00 LER 4 A8

«+f Scatter/Dot

«1i regression dataset for book May 2011, sav [DataSet2] - SPSS Statistics Data Editor

1 group |20 Visible: 16 of 16 Variables
|_gll.p_| age | rec pc inf cod | sim ari bd VO
1 s EA e 8 12 6 2 9 9 8 3
2 3 - 8 12 6 12 9 9 8
3 3 g 5 5 5 1 § 10
4 3 8 To0 TS T T 3 4 1 4 7 ] 3
5 3 7 1.00 80 76 87 5 7 17 6 8 10 7
6 3 9 2.00 T [H] 80 2 9 8 8 9 7 10
7 3 9 2.00 81 7% a7 9 6 10 6 9 & 4
8 3 8 1.00 93 9 87 5 9 7 10 9 12 1
9 3 8 1.00 76 79 78 6 7 ] 8 7 7 7
10 3 10 200 73 72 79 7 8 1 6 8 4 3
1 3 9 2.00 89 % & 6 6 8 12 9 9 9
12 3 9 2.00 7% % 72 7 $ 3 1 9 8 5
13 3 9 2.00 92 87 93 12 8 7 8 13 10 1
14 3 7 1.00 105 10 108 10 9 10 10 1 1 14
15 3 9 200 73 80 " 3 4 4 8 7 7 5
16 3 9 2.00 73 80 M 3 4 4 § 7 7 k]
17 3 10 2.00 £ AN 80 8 4 9 7 9 8 10
18 3 10 2.00 75 80 4 5 9 6 6 5 7 9
19 3 8 1.00 ) 9N 79 6 8 1 8 10 1 2
20 3 10 200 n 76 " 3 6 § 6 6 8 3
21 3 8 1.00 100 m 99 n 8 8 10 9 9 12
2 3 $ 1.00 109 10 17 17 1" 6 " 13 9 14
23 3 8 1.00 99 m 96 9 12 6 1 1 7 9
4 1 9 200 90 87 96 7 10 1 4 8 7 1
25 3 9 200 91 95 87 7 8 7 10 11 10 7 -
ART D

s starte. A
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The following screen should now be present.

13http://cnx.org/content/m40738 /latest /17.3.png/image
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i regression dataset for book May 2011.¢

mple Scatterplot
Fle Edit Yew Data TIransform Anatyze

23 E 0o LB A A8 m ) = (e |
1: group 30 allAge o Stuterts o optigns... | Visible: 16 of 16 Variables
| gop | age | recq & Recoded Age int.. E i bod sim pa ari bd Vo
1 3 o Wechsier Full Sc.. 6 12 9 g 3 2
: Awbdueyl] 1 | — S SR B |
& Performance 10 ( IEI
3 3 & Performance 1 {P.. Label Cases by, 6 5 " 6 10
4 3 8 & Wertial 1 (Informa... IEI 1 4 7 6 3
5 3 7 gPan‘urmmcez[c. - 17 g 8 10 7
WVerbal 2 (Simiart.. _
g 3 ¢ # Performance 3 (P Rows. 8 8 ¢ 7 10
7 3 9 # Verbal 3 (Arihme E 10 6 9 g 4
8 3 8 # Performance 4 (B... 7 10 g 12 1
q 3 8 & erval 4 (Votabu... L 5 8 7 7 7
10 3 10 & Performance 5 (... 3 £ (N0 emply rows " 6 8 4 P
& \erbal 5 (Compre.
11 3 9 & 12 9 9 9
12 3 9 B 1 1 9 8 5
13 3 9 7 8 13 10 11
14 3 7 10 10 1 1 14
15 3 9 Template 4 8 7 7 5
14 K ¢ ("] Use chart speciications from: 4 8 7 7 5
17 3 10 . g 7 9 8 10
18 3 10 -_— 6 6 5 7 9
19 3 8 ok || paste Reset Cancel Help 1" 8 10 1 2
20 3 10 - - - 8 6 6 8 3
21 3 8 1.00 100 1 99 1" 8 & 10 9 9 12
22 3 g 1.00 109 m 17 17 11 (i 1" 13 9 14
23 3 8 1.00 99 101 96 9 12 6 1 1 7 9
24 1 4 2.00 40 87 96 7 10 1 4 8 7 1
25 3 9 2.00 Bl 95 87 7 8 7 10 11 10 7 -
[1E| Ol

Data View | Variable View

SP3S Statistics Processor s ready

- WnTunes

v/ Drag one of the two variables of interest to the first box (Y axis) on the right hand side
and the other variable of interest to the second box (X axis) on the right hand side. It does
not matter which variable goes in the X or Y axis because your scatterplot results will be the
same. For our purposes, we will place the variable we are trying to predict, Wechsler Full
Scale IQ 3, in the Y Axis box and one of the variables (i.e., Performance 1) we will use to try
to predict it.

v/ Once you have a variable in each of the first two boxes, click on the OK tab on the
bottom left hand corner of the screen.

Mhttp://cnx.org/content /m40738 /latest /17.4.png/image



i regression dataset for book May 2011.¢
Fle Edit Yew Data TIransform Anatyze

«uf Simple Scatterplot
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L) ol Age of Students | Options... | ‘ sible: ables
[ Toun o [l brssoere | (f G T oL

1 |j # Verbal I0 (Wechs... : = 6 12 9 g 3
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Data View  Variable View

« | €p Mures

v/ Look at the scatterplot to determine whether a linear relationship is present.

screenshot below, the relationship is very clearly linear.

Shttp://cnx.org/content /m40738 /latest /17.5.png/image
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i *Output1 [Document1] - SPSS Statistics Viewer

Fle Edit Yew Data Transform Insert Format Analyze Graphs LUlities Adc-ons Window Help
CHAR B K o0 DLEk G & G9s 5 +- U@ 3%
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—Ig Mates
L[ tetive Dataset
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Log
{8 Graph
e Title [DataSer2] C:\WINNT\profiles\shsu\My DocumentshJohn R Slate\Scholarly Works\Books\Book Advanced Statistics\regression dataset for book May 2011.sav
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{5 Scaser of wifsig pe
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L (4]
o
g °og go § §°
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EIW’ =) o
0 E ﬁ 8 §
3 g 8 oo o0
e 8og¢© o 8 °
5 0 :
27 e E ' o
]
£ E g g ¢ 4 E ﬂ\
601 H 4] l B g 8 o
g 8 E 8 ¢
o
0,0 °
0 o
T T T T T
a 5 10 15 0
Perf 1 (Picture C

[l N [ l._l._

SPSS Statisics Pracessor s ready |

sonban.. | Chstepsandscree.. | B PartlofSteps ..

You will need to repeat this process, for this example, nine more times. Leave the dependent
variable of Wechsler Full Scale IQ 3 in the Y Axis box and replace the variable in the X Axis
box with the next variable (i.e., Verbal 1). Then click on OK.

16http://cnx.org/content/m40738 /latest/17.6.png/image
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+ regression dataset for book May 2011.5av .

vat Simple Scatterplot

Eile Edit View Data Transform Anabyze
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23 3 8 1.00 99 101 96 9 12 6 1 1 7 9
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25 3 9 2.00 Bl 95 87 7 8 7 10 11 10 7 B
[1E| ¥
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After you have verified that linearity is present for each independent variable with the
dependent variable, we will examine the extent to which multicollinearity is not present.
Multicollinearity refers to having variables that are highly correlated with each other. When
variables are highly correlated in a multiple regression analysis, the unique contribution of
each variable in predicting the dependent variable is difficult to determine. The reason for
this difficulty is that highly interrelated variables are being used to predict the same variance
in the dependent variable. Researchers/statisticians disagree on the specific correlation value
that must be present for multicollinearity to exist. Some persons contend that correlations
above .70 are necessary whereas other persons contend that the correlations must be above
.90 for multicollinearity to exist.

If multicollinearity is present, you can leave it as it is, and have SPSS calculate the multiple
regression. Multicollinearity influences the results regarding each predictor’s unique contri-
bution. If your interest is in the overall or combined effect of the statistically significant
predictors, then multicollinearity is not an issue. Other choices would be to remove one or
more of the highly correlated variables from the regression analysis or to create an aggregate
or composite of the highly correlated variables.

The choice that we recommend is to have SPSS calculate multicollinearity when the multiple
regression analysis is calculated. More on this later.

Thttp://cnx.org/content /m40738 /latest /17.7.png/image
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Chapter 19

19. Multiple Regression: Part I'

NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

From the data screen, click on
v/ Analyze
v/ Regression
/ Linear

I This content is available online at <http://cnx.org/content/m40739/1.2/>.
2http:/ /www.ncpeapublications.org/books.html
3http://cnx.org/content/m40739/latest /www.writingandstatisticalhelp
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i regression dataset for book May 2011, sav [DataSet2] - SPSS Statistics Data Editor

Fie Edit View Data Transform | Analye Graphs LUteties Add-gns Window Help
CHE T b LER Regorts "ﬂ
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ALT [l

Data View | Variable View

Your screen should now look like the one below. We will send the dependent variable, the
one we are trying to predict, to the Dependent box. Click on Wechsler Full Scale IQ 3 and
send it to the Dependent box.
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i regression dataset for *

vaf Linear Regression
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1l | # vervaia gwecns. Independent(s) B
2 3 12 6 12 9 9 8
o Pertomance 1Q1...
3 3 | # pertomance 1 (p.. E 5 6 5 11 6 10
4 3 | & verval 1 gnforma.. 4 11 4 7 B 3
5 3 | & Petormance2(C.. Method  [Enter = 7 17 f 8 10 7
6 3 & Verbal 2 (Simiarit 5 8 § 9 7 10
& Pertormance 3 (P Selection Variable:
! i I R O | — o 1 8 9 & ¢
8 3 | & pertormance 4 (8. Case Labels 9 7 10 g 12 1
9 3 | & verval 4 (vocabu... El 7 5 3 7 7 7
10 3 | 4P e5 (. 8 1 5 8 4 3
WLS Wl
I T i | — A S S T B
12 3 [ oK " Paste ] Beset Cancel ] Help 8 g 1 9 8 5
13 3 8 7 8 13 10 7
14 3 7 1.00 105 101 108 10 9 10 10 1 f 14
15 3 9 2.00 73 30 7 3 4 4 8 7 7 5
16 3 9 2.00 73 80 7 3 4 4 8 7 7 5
17 3 10 2,00 ) 9N a0 8 4 ] 7 9 g 10
18 3 10 200 75 80 74 5 9 6 6 5 7 9
19 3 8 1.00 84 91 79 6 8 1 8 10 f 2
20 3 10 2.00 71 76 7 3 3 8 6 6 8 3
N 3 8 1.00 100 101 99 1 8 8 10 9 9 12
» 3 g 1.00 109 101 "7 17 11 § 11 13 9 1
23 3 8 1.00 99 m 96 9 12 6 1 1 7 9
% 1 9 2,00 90 87 96 7 10 1 4 8 7 1
% 3 9 2.00 91 %5 87 7 3 7 10 1 10 7 5
ALT D

Data View  Variable View

SP3S Statistics Processor is ready

2 Munes 7 5

Your screen should now look like the following one. Next we will place all of the independent
variables in the Independent(s) box. I this example, remember that we are using Performance

1 through Verbal 5.
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i regression dataset for *
vaf Linear Regression

Eile Edt Vew Data Ird
cHA G oo =W i
: 7 &) Reading Group M.. [# Wechsier Ful Scale 10 3 [w... e
[1 : group 3.0 dMeﬂf Sudents | Piots... Wisible: 16 of 16 Variables
group | | &b Recoded Age Int... — — Save.. inf cod | sim pa ari \ bd Wo(
| & Veral 10 (wechs.. | | | P00 l e | ” 12 6 12 9 9 8 =
| & Pertormante 1Q Independent(s): picntsy &
2 3 eromance Q (... : 12 § 12 9 9 8
o Pertomance 1 [P..
3 3 | | verval 1 (nforma... [i] 5 8 5 L 8 10
4 3 £2(C.. 4 1 4 7 i} 3
5 3 | |# Veroa 2 (Simaart.. Method [Enter v 7 17 6 8 10 7
6 3 jpem"‘”“’ 5 8 8 9 7 10
Verbal 3 (Arithme. . Sglection Variabla:
! i I A — 5 1 ’ 93 5 ¢
8 3 | |# verval 4 (vocatu... el 9 7 10 9 12 1
9 3 | penu-maw:esw@ ] 7 5 8 7 7 7
10 3 | |# verbal 5 (Compre” - 3 1 6 8 4 3
11 3 E 6 8 12 9 9 9
12 3 [oc || oo |t [coe o ten g s 1 9 8 5
13 3 8 7 8 13 10 1
14 3 7 1.00 105 101 108 10 9 10 10 11 11 14
15 3 9 2.00 73 80 n 3 4 4 8 7 7 5
16 3 9 2.00 73 80 7 3 4 4 8 7 7 5
17 3 10 2.00 24 9 80 g 4 9 7 9 g 10
18 3 10 2.00 75 80 4 5 9 6 fi 5 7 9
19 3 8 1.00 84 91 79 6 8 11 8 10 11 2
20 3 10 2.00 71 76 n 3 6 8 6 6 8 3
il 3 § 1.00 100 101 99 11 § 8 10 9 9 12
p] 3 8 1.00 109 101 "7 7 11 B 1 13 9 14
23 3 8 1.00 99 m 96 9 12 6 1 1 7 9
% 1 9 200 0 87 % 7 10 11 4 8 7 11
% 3 9 2.00 91 ) &7 7 § 7 10 11 10 7 Sl
AL i

Data View | Variable View
SPSS Statistcs Processorisready | | | | |

After you have placed all 10 of these variables in the Independent(s) box, your screen will
look like the following one.
Next we will click on Method and change it from the default of Enter to Stepwise.
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File Edt Vew Data

&) Reading Group M. .
ol Age of Students | ..
&b Recoded Age Int...

& Verbal 10 (Wechs...
o Pertormance 10 (...
o Pertomance 1 [P..

& Vertal 1 (nforma. .
& Pertomance 2 (C..
& Verval 2 (Simdarit.

& 23 (P

o Verbal 3 (Arithme...
& Pertormance 4 (B..
& Verbal 4 (vocabu...
& Pertormance 5 (...

& Verval 5 (Comgre..

E Sglection Varizble:
E Case Labels:

I
E WLS Weight

| Ok _|| Paste “ Heset “ Cancel “ Help: J

7 1.00
9 2.00
9 2.00
10 2.00
10 200
8 1.00
10 2.00
8 1.00
8 1.00
8 1.00
9 2.00
9 2.00

105
73
73
24
75
a4
n

100

109
99
90
91

1m
80
80
9
80
9N
76
m
101
m
a7
9%

108
"
"
&0
4
79
"
99

17
96
96
87

Do h 00 e

—~ o =i

Visible: 16 of 16 Variables
inf cod | sim ari bd VO
12 6 12 9 9 8
12 ] 12 9 9 8
5 f 5 1 6 10
4 1 4 7 ] 3
7 17 6 8 10 7
9 8 8 9 7 10
6 10 ] 9 : 4
9 7 10 9 12 1
7 ] 8 7 7 7
8 1 6 8 4 3
6 8 12 9 9 9
8§ 3 1 9 8 5
8 7 8 13 10 11
9 10 10 1 1 14
4 4 8 7 7 5
4 4 8 7 7 k]
4 9 7 9 8 10
9 f f 5 T 9
8 1 8 10 1 2
6 § 6 6 8 3
8 8 10 9 9 12
" ] " 13 9 14
12 ] 1 1 7 9
10 1 4 8 7 1
8 7 10 11 10 7

Ll *Outputl [Doc...

cER TR

-
)

269

Click on Stepwise.
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i regression dataset for *

vt Linear Regression

Eile Edit View Data
CHA [ oo & EDEMEM
1 group o | |% Reasng Groue M. LELEEIR R U \Visile: 16 of 16 Variables
ol Age of Students || pock 1011
Qroup L &b Recoded Age Int... inf cod | sim pa ari \ bd Wo(
TR | 4o || Loees | et ] w6 w s s 8 |2
2 3 | |# Petomance .. Independent(s): 12 5 1 9 9 g —
& Pertormance 1 (P.. Performance 1 (Picture Co... |~
3 3 | | verva 1 nioma... E & Verbal 1 (Information) (inf] E 5 b s m b 10
4 3 ra £2(C.. £ 2{Codinm (|~ 4 1 4 7 ] 3
5 3 | |# verval 2 (simarit . 7 17 6 8 10 7
6 3 ﬁ:::’“ama(: 5 8 8 9 7 10
7 3 & Pertormance 4 (B.. | 6 10 6 9 8 4
8 3 | |# verbal 4 (vocabu... el sckerd 9 7 10 9 12 1
9 3 | |# Pertomance 5. E I 7 5 8 7 7 7
& Verbal 5 (Compre.. ihd
10 3 | 8 1 8 8 4 3
I 3 (v] 6 8 12 9 9 9
12 3 | 0K _l| Paste ][ Beset || Cancel ” Help: ] & 3 ! 9 8 §
13 3 8 7 8 13 10 11
14 3 7 1.00 105 1 108 10 4 10 10 1 1 14
15 3 9 2.00 T3 80 " 3 4 4 8 7 7 5
16 3 9 2.00 73 80 Il 3 4 4 g 7 7 5
17 3 10 2,00 ) 9N a0 8 4 ] 7 9 g 10
18 3 10 200 75 80 74 5 9 6 6 5 7 9
19 3 8 1.00 84 il 79 6 8 1 i 10 1 2
20 3 10 2.00 m 76 " 3 6 8 6 6 8 3
21 3 8 1.00 100 1 99 1" 8 & 10 9 9 12
2 3 8 1.00 109 101 17 17 1 6 1" 13 9 14
23 3 8 1.00 99 m 96 9 12 6 1 1 7 9
24 1 4 200 40 87 96 7 10 1 4 8 7 1
25 3 9 2.00 Bl 95 87 7 8 7 10 11 10 7 -
K| >

Data View | Variable View
SPSS Statistcs Processorisready | | | | |

utput € &1 3 i Mures ol 8

After clicking on Stepwise, your screen will look like the one below.
Click on Statistics
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Eile Edit View Data 3 L)

cHA T 00 L ED endent .
[1 o 90 &) Reaing Group M. Wechsler Full Scale 1Q 3 [wi... SR TEVaThe
ol Age of Students || pock 1011
group | | &b Recoded Age Int... - inf cod | sim pa ari \ bd Wo(

| 3 f;ma' oo || [0 | e | 12 5 17 9 9 8 [

Performance Q... Independent(s): 1 1 —
< 3 & Pertormance 1 (P.. Performance 1 (Picture Co... |~ 2 6 2 ¢ 9 8
3 3 | | verva 1 nioma... E & Verbal 1 (Information) (inf] E 5 b s m b 10
4 3 ra £2(C.. £ 2{Codinm (|~ 4 1 4 7 ] 3
5 3 | |# verva 2 (Simart.. etnod. [Step 7 17 6 8 10 7

& Pertomance 3 (P =
o 2 & Verbal 3 (Arithme Selection Vartabl : s s ? ! L
ecton e

! i et A — | T O
8 3 | |# verbal 4 (vocabu... el 9 7 10 9 12 11
9 3 | |# Pertomance 5. E 7 5 8 7 7 7
10 3 | |# verval 5 (compre.. —p— 8 1 [ 8 4 3
11 3 (v] 6 8 7 9 9 9
12 3 | 0K l| Paste ][ Beset ” Cancel ” Help ] & 3 ! 9 8 §
13 3 8 7 8 13 10 11
14 3 7 1.00 105 1 108 10 4 10 10 1 1 14
15 3 9 2.00 T3 80 " 3 4 4 8 7 7 5
16 3 9 2.00 73 80 Il 3 4 4 § 7 7 5
17 3 10 2.00 2] 9 80 8 4 9 7 9 & 10
18 3 10 200 75 80 4 5 9 6 6 5 7 9
19 3 8 1.00 84 il 79 6 8 1 i 10 1 2
20 3 10 2.00 m 76 " 3 6 8 6 6 8 3
21 3 8 1.00 100 1 99 1" 8 & 10 9 9 12
2 3 8 1.00 109 10 17 17 " ] " 13 ] 14
23 3 8 1.00 99 m 96 9 12 6 1 1 7 9
24 1 4 200 40 87 96 7 10 1 4 8 7 1

25 3 9 2.00 Bl 95 87 7 8 7 10 11 10 7 -

ALT D

Data View  Variable View

‘ ER el
X

2 Munes cER TR

After clicking on Statistics, you will now

V/ Click on Estimates (default already checked)
v/ Model fit (default already checked)

v/ R squared change

v/ Descriptives

v/ Collinearity Diagnostics

v/ Durbin-Watson
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i regression dataset for *
++ Linear Regression

Fle Edt View Data
2HE G o0 &
1 group N Visiole: 16 of 16 Variables
Qroup L inf cod | sim pa an \ bd K
 — Ooouanc e R N B R B B
3 3 o) [ 1 partand partial correlations 5 6 5 " 8 10
4 3 |1 portn | PR MR ) coprearty agnostes 4 1 4 7 5 3
5 3 | |& verna ] RS 7 17 8 8 10 7
6 3 ﬁ perom} | [ Joutiation 5 8 8 9 7 10
7 3 |9 Casewise dagnostcs 6 10 8 9 8 4
8 3 i Verbal 4 .@ Qutliers outside standard deviations 9 7 10 g 12 1
] 3 | ¢ Petomy | Oancases 7 5 8 7 7 7
10 3 | |# verba 8 1" 8 8 4 3
i 3 [Cconmue |[ cancer || mep | 6 n 2 9 o o
12 3 | Ok “ Paste “ Heset “ Cancel “ Help: J 8 E 1 9 & 5
13 3 8 7 8 13 10 1
14 3 7 1.00 105 101 108 10 9 10 10 1 1 14
15 3 9 200 7 80 n 3 4 4 8 7 7 5
16 3 9 200 7 80 n 3 4 4 3 7 7 5
17 3 10 200 8 9 a0 8 4 9 7 9 8 10
18 3 10 200 75 80 74 5 9 5 6 5 7 9
19 3 8 1.00 8 9 79 6 8 1 8 10 1 2
20 3 10 200 b 76 n 3 6 8 6 6 8 3
2 3 8 1.00 100 101 % 1 8 8 10 9 9 12
22 3 8 1.00 109 m 117 17 11 6 1 13 9 14
77 3 8 1.00 99 101 % 9 12 5 iy 1 7 9
u 1 9 2,00 90 87 o6 7 10 1 4 8 7 1
5 3 g 2.00 91 95 87 7 8 7 10 1 10 7 S
AL D

l“,'l Munes

Your screen should like the one below. Now click on Continue.
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_gLLLL & Recovel | ] Estmates niudel " inf cod | sim an bd Vo
AT N SR 12 § 12 9 9 8 [
2 3 [|4rerom = Mpssaies 12 b 12 9 5 s [
3 3 $ :':::Im . c S [ part and partial correlations 5 5 5 " 6 10
4 3 | | perom] Lo "CrMEE M  comnearty diagnostes 4 1 4 7 5 3
5 3 | |& verma ] RS 7 17 8 8 10 7
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11 3 Contrue ]| cancel | vep | 9 8 172 9 9 9
12 3 | Ok “ Paste “ Heset “ Cancel “ Help: J 8 E 1 9 & 5
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14 3 7 1.00 105 101 108 10 9 10 10 1 1 14
15 3 9 200 7 80 M 3 4 4 8 7 7 5
16 3 9 200 7 80 M 3 4 4 3 7 7 5
17 3 10 200 o o a0 8 4 9 7 9 8 10
18 3 10 200 75 80 7 5 9 5 B 5 7 9
19 3 8 1.00 o o 79 6 8 1 8 10 1 2
20 3 10 200 i 7 M 3 6 8 8 6 8 3
21 3 8 1.00 100 101 £ 1 8 8 10 9 9 12
2 3 8 1.00 109 m 117 17 11 6 1 13 9 14
3 3 8 1.00 9 101 % 9 12 5 iy 1 7 9
2% 1 9 200 90 o7 o6 7 10 1 4 8 7 1
5 3 9 200 91 9% 87 7 8 7 10 1 10 7 o
AL D

s Start

Next click on

J/ OK

2 Mures

Go to the Output file if SPSS does not auomatically send you there.
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i regression dataset for *

vt Linear Regression

Fle Edt Yew Data
cHA T 08 % ED endent
1 group Tog | | Reans Growe M., LELEEIR R U Visiole: 16 of 16 Variatles
L | gAgeutsmnem 1| Btock 1ef 1 | ‘
oroup | | [& Recoded Ageint.. Save... inf cod sim pa an bd VO
10 || veraaweons. | | [P0 l [ et | Ti 12 6 12 9 9 ] =
2 3 | |# Petomance .. Independent(s): LI 12 5 1 9 9 g —
& Pertomance 1 (F.. Performance 1 (Picture Co...|*
3 3 | | verva 1 nioma... @ Verbal 1 (Information) [inf] E 5 b s m b 10
4 3 ||#s B2(C.. 2iCodinai |~ 4 1 4 7 6 3
5 3 | | & verva 2 (simaant.. ; = 7 17 6 8 10 7
Method:  |Stepwise
o 3 ﬁsmm: Selection Variab : ’ ’ ? ! L
echon lec
! i I A — v W 8 9 8 ¢
8 3| |# verval 4 (vocabu.. Case Labels 9 7 10 9 12 "
9 3 | |# Pertormance 5. E 7 5 8 7 7 7
10 3 | |# verval 5 (Compre.. - 3 1 6 8 4 3
11 3 (v] 6 8 7 9 9 9
12 3 oK “ Paste “ Beset || Cancel “ Help: J § J ! 9 8 5
13 3 8 7 8 13 10 11
14 3 1.00 105 10 108 10 9 10 10 1 1 14
15 3 200 73 80 " 3 4 4 8 7 7 5
16 3 9 2.00 73 80 M 3 4 4 § 7 k]
17 3 10 2.00 84 9N 80 g 4 9 7 9 g 10
18 3 10 2.00 75 80 4 5 9 6 6 5 7 9
19 3 8 1.00 ) 9N 79 6 8 1 8 10 1 2
20 3 10 200 n 76 " 3 6 § 6 6 8 3
21 3 8 1.00 100 m 99 n 8 8 10 9 9 12
2 3 8 1.00 109 10 17 17 1" 6 " 13 9 14
23 3 8 1.00 99 m 96 9 12 6 1 1 7 9
4 1 9 200 90 87 96 7 10 1 4 8 7 1
25 3 9 200 91 95 87 8 7 10 11 10 7 -
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NOTE: This chapter is published by NCPEA Press® and is presented as an NCPEA /Connexions
publication "print on demand book." Each chapter has been peer-reviewed, accepted, and endorsed
by the National Council of Professors of Educational Administration (NCPEA) as a significant
contribution to the scholarship and practice of education administration.

About the Authors

John R. Slate is a Professor at Sam Houston State University where he teaches Basic and Advanced
Statistics courses, as well as professional writing, to doctoral students in Educational Leadership and
Counseling. His research interests lie in the use of educational databases, both state and national,
to reform school practices. To date, he has chaired and/or served over 100 doctoral student disser-
tation committees. Recently, Dr. Slate created a website (Writing and Statistical Help® ) to assist
students and faculty with both statistical assistance and in editing/writing their dissertations/theses
and manuscripts.

Ana Rojas-LeBouef is a Literacy Specialist at the Reading Center at Sam Houston State University
where she teaches developmental reading courses. Dr. LeBoeuf recently completed her doctoral degree
in Reading, where she conducted a 16-year analysis of Texas statewide data regarding the achievement
gap. Her research interests lie in examining the inequities in achievement among ethnic groups. Dr.
Rojas-LeBouef also assists students and faculty in their writing and statistical needs on the Writing
and Statistical Help website.

The first table in your SPSS output file should be a Descriptive Statistics table. You will see
a column for M, SD, and n. This information should be used in your Results section.

LThis content is available online at <http://cnx.org/content,/m40742/1.2/>.
2http:/ /www.ncpeapublications.org/books.html
3http://cnx.org/content /m40742 /latest /www.writingandstatisticalhelp
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ﬂ Outputi [Document1] - SPSS Statistics Viewer

Fle Edit Yew Data Transform Insert Format Analyze Graphs LUAlities Adc-ons Window Help
cHAR 3 E 69 E-E.Bw A Gws #es +- 00 3%

E Qusput -
{8 Regression Descriptive Statistics
—E Tite
Mean | St Deviason N
_,% N e VWernslFUISRe 10 3 | 176 13508 | 1133
| {§ Destripive Statistes 5“”123"“ 1 {Picture: 699 3110 133
omgletion)
L Conelatans
(§j Variables Erlrean Veroal 1 (nformation) 6.35 1813 1133
£ Motel Summary Performance 2 (Coding) ) 3128 133
L AnOvA Werbal 2 {Similaties) 621 2586 133
Ll Coesmcierts Perfgrmance 3 (Pitture 707 300 1133
) Extluded Varables Artanpenet)
L Collinearsy Diagrost: werbal 3 (Arimmetic) 6.56 e 133
(8 Residusts Statistics Perfarmance 4 (Block 652 3353 1133
Desipn)
Werbal 4 (Vocabulary) 564 288 133
Perfgrmance 5 (Object 665 37 1133
Assamity)
verbal § 582 k] 133
(Comprehension)
Correlations.
Performante Performante Performante Per]
Wechsler Ful 1 (Picture Virbal 1 Performanie Verdal 2 3 (Picture Virbal 3 4 Block Verbal 4 5
Staleld 3 | Complesor) | nforrnation) | 3(Coding) | (Similasities) | Amangernent) | (Aithmetic) Desigr) (vocabulay) | A
Pearson Comelation  Waechgler Full Seale 10 3 1.000 74 765 Ag7 768 K] ] EES 760
Perfrnance 1 (Pittura 674 1,000 4n 206 L] 4n U5 435 406
Compleson)
Verbal 1 (Information) 765 An 1.000 m 6 A ] An 62
Parfrnante 2 (Coding) 487 206 28 1,000 m 387 mn 267 256
Verbial 2 (Sirndlarties) 768 L] (7] m 1,000 4 502 4n 663
Perfomrnance 3 (Picture e 4an a7 387 43 1.000 482 457 479
Aangement)
Vesbial 3 (Arithimetic) 699 U5 51 mn 502 482 1,000 400 41
Perfomrnance 4 (Block 738 485 43 267 4mn 457 440 1.000 417
Diesign)
Verbial & (Vorabulan 760 406 662 256 663 479 41 a7 1,000
Perfomrnance 5 (Object B43 509 u 182 403 419 m B8 7
Assembly)
Vestial § H 367 580 261 L1E] 4n 48 414 666
(Comprehensior)
Sig (1-tailed) Wachgler Full Seale 10 3 | 000 000 000 000 000 000 000 000
Perfrnance 1 (Pitturs 000 000 000 000 000 000 000 000 -l
g1 [ vl I D]
SPSS Statistics Processor is ready H 188,W. 1167 pt. |

conductingm... | C§ Regr

Underneath the Descriptive Statistics table is a table labeled Correlations. This table
reflects the Pearson rs for each independent variable with the dependent variable, as well as
the interrelationships among all of the variables.

Of the relationships of the independent variable with the Wechsler Full Scale IQ 3 (the
dependent variable in this example), Verbal 2 (Similarities) has the highest correlation, .768.
In a stepwise regression procedure, this variable should be the first statistically significant
predictor.
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utputi [Documenti] Statistics Viewer
Fle Edit Yew Data Transform Insert Format Analyze Graphs LUlities Adc-ons Window Help
AR B E &% DEk 0 & 95 &/es + - 0@ 355

o Werbal § 582 ing 133 -
g a (Comprenension) | | | | £
Correlations.
Performante Performante Performante Performante Veroal 5
Wechsler Ful 1 (Picture Virbal 1 Performanie Verdal 2 3 (Picture Virbal 3 4 Block Verbal 4 5 (Object (Comprehens
Staleld 3 | Complesor) | nforrnation) | 3(Coding) | (Similasities) | Amangernent) | (Aithmetic) Desigr) (vocabula) | Assemby on)
Pearson Comelation  Wechgler Full Seale 10 3 1.000 T4 765 487 768 T 668 EE] 760 643 TH
Perfoernance 1 (Picture BT 1.000 an 208 4u 4an 35 405 408 509 387
Compleson)
WVogbal 1 (Information) 765 A 1.000 282 B 447 51 An 62 3u 580
Perfaernance 2 (Coding) lBT, 208 282 1.000 m 387 332 267 256 182 W
Werhal 2 (Sirmdarties) 768 4u B m 1.000 4n 502 4an 683 403 573
Perfomrnance 3 (Picture e 4an a7 387 4an 1.000 482 457 479 419 403
Aangement)
Werhal 3 (Arithmetic) 2] 35 51 332 502 482 1.000 40 403 m 483
Perfomrnance 4 (Block 738 485 43 267 4mn 457 440 1.000 417 B8 414
Diagigri}
Verhal 4 (Vocabuland 760 408 B2 256 B3 47 403 a7 1.000 7 EBG
Perfomrnance 5 (Object E43 509 u 182 403 419 m B8 7 1.000 3n
Assenmbly)
Werhal § TH 367 580 61 573 4 483 44 666 312 1.000
(Comprehensior)
Sig. {1-tailed) Wechgler Full Seale 0 3 | . .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
Perfoernance 1 (Picture oo oo oo oo oo oo oo oo 000 000
Compleson)
WVogbal 1 (Information) .00 000 | . .00 .00 .00 .00 .00 .00 .00 .00
Perfaernance 2 (Coding) 000 oo oo oo oo oo oo oo 000 000
Werbal 2 (Sirndlarities) oo oo oo oo oo oo oo oo 000 000
Perfomrnance 3 (Picture o0 o0 o0 o0 o0 o0 o0 o0 o0 o0
Aangement)
Werhal 3 (Arithmetic) 000 oo oo oo oo oo oo oo oo 000
Perfomrnance 4 (Block o0 o0 o0 o0 o0 o0 o0 o0 o0 o0
Diagigri}
Werhal 4 (Vocabularg 000 oo oo oo oo oo oo oo oo 000
Perfomrnance 5 (Object o0 o0 o0 o0 o0 o0 o0 o0 o0 o0
Assenmbly)
Verhal § oo oo oo oo oo oo oo oo oo 000
(Comprehensior)
N Waechgler Full Seale 10 3 113 113 113 113 113 113 113 113 113 113 113
Perfoernance 1 (Picture 133 133 133 133 133 133 133 133 133 133 133
Compleson)
Wogbal 1 (Information) 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 3
Dy o i [ [s
SPSS Statistics Processar is ready H 188,W. 1167 pt.

€8 iTunes 7 4y I -

Next, you will see the Variables Entered/Removed table. We will not use the information
in this table.
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ﬁ *Outputi [Documenti] - SPSS Statistics Viewer

Fle Edit Yew Data Transform Insert Format Analyze Graphs LUlities Adc-ons Window Help
CHAR B K o0 DLk G & G9s 5 +- U@ 3%

Eo

Variahles Entered Removed®

re

Verbal 2

Variables Variables
Endered Remoed

(Simaarities)

Perfomanice
4 Block
Desigr)

Parformance
3 Picture

Amangement
Verbal §
(Comprehens
lon)

Performance:
1 (Ficture
Completar)

Perforrnance
2 (Coding)

Verbal1

Method

Stepwise
(Criteria
Probability-of
F-lp-anter <=
Frobability-of
F-10-18mave
= 100)
Stepwise
(Criteriy
Frobabilty-of
F-fo-gnler =
030
Proabilfy-oF
F-to-rermive
= 100).
Stapwise
(Criteria
Frobability-of
Fel0-nter <=
Frobability-of
F-to-remirve
»= 100,
Stepwise
(Criteria
Probatiliy-of
F-to-gnter <=
050
Probailfy-of
F-fo-remave
>=100).
Stepwise
(Crieria
Frobability-of
F-fo-gnber <=
050,
Frobability-of
Felo-18mave

(Eriteria
Probability-of
F-fo-gnter <=
050,
Probability-of
Fto-farnive
== 100).

Stepwise
(Creria

L=
I D

SPSS Statistics Processar is ready H 188,W. 1167 pt.

The table labeled Model Summary is an important table. This table is a summary of all of

the steps entered /removed.

Adjusted R Square
R Square Change
Durbin-Watson
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Important columns in this table are:
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The Durbin-Watson statistic is a measure for significant residual autocorrelation. Ideally
it should be close to 2. In our example, the Durbin-Watson statistic is 1.912. Therefore, this
assumption has not been violated.
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The Adjusted R Square column indicates the amount of variance that each model explains
in the dependent variable (i.e., Wechsler Fll Scale IQ 3). The first model has the letter a next
to it. This model contains a single independent variable, Verbal 2 (Similarities). If you recall,
this variable has the highest Pearson r with the Wechsler Full Scale IQ 3. In this example,

Verbal 2 (Similarities) accounts for 58.9% of the variance in the Wechsler Full Scale IQ 3.
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Each model, from 1 to 10, depicts the addition of another statistically signiﬁcant variable in
predicting the Wechsler Full Scale IQ 3. The final model, 10, indicates that all 10 independent
variables accounted for 99.6% of the variance in the Wechsler Full Scale 1Q 3.
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Next, examine the R Square Change column. Each value reflects the unique variance in
the Wechsler Full Scale IQ 3 explained by each statistically significant predictor variable. For
Model 1, Verbal 2 (Similarities) explained the most variance, 58.9%. In Model 2, Performance
4 (Block Design) added 18.0% of unique variance that it explained.
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The final model, 10, only added 0.7% of additional variance explained.
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The next table of importance is the ANOVA table. Each model is examined to determine the
extent to which it explains a statistically significant amount of the variance in the dependent
variable. Of interest to us is the very last model, 10, which shows a statistically significant
result, F(10, 1122) = 31959.947, p < .001.
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Underneath the ANOVA table is the Coefficients table.
table are the Standardized Coefficients Beta and the Collinearity Statistics Tolerance and VIF
ones. We will scroll down this table until we get to the final model, 10, information.
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The important columns in this
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Scrolling down to the last model information shows us the following information. If you
recall from the assumption checks, that multicollinearity was to be examined in the SPSS
output. Multicollinearity is present when Tolerance values are below .1. As you can tell from
the output below, Tolerance values range from a low of .386 to a high of .811. A second check
for multicollinearity is the VIF column. Multicollinearity is present in the VIF column when
the VIF values are greater than 10. In the example below, the VIF values range from a low
of 1.233 to a high of 2.592. Therefore, multicollinearity is not present in this example.
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The Standardized Coefficients Beta column is to be examined next. Each of these values

reflects the relative importance of each of these statistically significant predictors.

In this

column, you will see that the Betas range from a low of .130 to a high of .155, indicating that

each has about the same degree of relative importance.
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In your Results section, you should discuss the assumptions that you checked; the extent
to which each assumption was met or not met; the descriptive statistics; and the information
in the columns that was discussed at each step of the regression process.

You have now successfully gone through the calculation of a multiple regression analysis.
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