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— SPSS Is a software used for statistical analysis

— First released in 1968 and was developed by Norman
H Nie, Dale H. Bent and C. Hadial Hull

— Since its release, SPSS was under SPSS Inc.

— However in July 28, 2009 SPSS was acquired by IBM
for US$1.2 billion

— Versions 17 and 18 were known as PASW
(Predictive and Analytical Software)

— Version 19 was renamed as SPSS Statistics




SIPED VErsioms

— The earlier versions of SPSS ran on mainframe computers
— SPSS/PC+ was first introduced in 1984

— SPSS 6 for Windows was introduced in mid 1990’s

— SPSS 15 - November 2006

— SPSS 16 - April 2008

— PASW Statistics 17 — December 2008

— PASW Statistics 18 — August 2009

— SPSS Statistics 19 — 2010
— SPSS Statistics 20 — 2011
— SPSS Statistics 21 — 2012
— SPSS Statistics 22 — 2013

— SPSS Statistics 23 — 2015 R

IBM 80-column punched card

Card punch machine
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Participants to be able to:

©® Understand three SPSS windows

®

7/ Steps in Data Preparation

®

Define variable and enter data into Data Editor

©

Perform data editing and transformation

@

Run selected statistical procedures
Use SPSS coaches

()



Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor — O X

File Edit View Data Transform Analyze Direct Marketing Graphs Utllites Add-ons Window Help

=== IT Y|
EH (e

|§lo| e~ BLfAR A SY BAE

|\nsib|a: 0 of 0 Variables

[ var ” var [ var “ var 1 var ” var H var ” var 1 var ” ‘
1 [
2 ﬁ Output? [Document?] - IBM SPSS Statistics Viewer - ] x
2 File Edit View Data Transform |Inset Format Analyze DirectMarketing Graphs Utilities Add-ons Window Help
4 X F -
; SEeA B e iR LI OO E PR
6 : N,
: €» += 808 "<
8 =+ & output
9
10 - .

(£51 1BM SPSS Statistics Syntax Editor - O x

1

1™ File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Run Tools Window Help

g
g

e SR M c ZABLIANPO 0O & |
— HBE 77 00 RN — % @@
SPSS Sta D
|
l4— \IBMSPSSStaHsticsProces;;lsreadrH Unicode:ON[Ln1Col 1| | | Wﬁm@@m@

SPSS Statistics SYNTAX EDITOR

SPSS Stati
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— Include two (2) tabs — 1) Variable view and 2) Data view
— Two (2) tasks — 1) Define variables and 2) Enter data

Pﬁ #3950 Assign 1 SPSS Data.sav [DataSetl] - PASW Statistics Data Editor - - L =l é]‘
File Edit View Data Transform Analyze DirectMarketing Graphs Utiliies Add-ons Window Help
EAS B ey FL5 M ERE E4E 400 %
Name Type Width | Decimals Label Values Missing Columns Align
1 Numeric 8 0 None None 8 = Right ) r@ #5950 Assign 1 SPSS Data.sav [DataSetl] - PASW Statistics Data Editor - = [ e |
2 x1 Numeric 8 0 Age MNone None 8 Right =
5 File Edit View Data Transform Analyze DirectMarketing Graphs Utilites Addons Window Help
3 x2 Numeric 8 0 Gender {1, Male}. . None ] Right
4 x3 Numeric 8 0 Marital Status {1, Married}... None 8 Right BHS e EEE OB EdE 42 %
5 x4 Numeric 8 0 Job Category {1. Clerical}... None 8 Right 1:1d 1 Visible: 32 of 32 Variables
6 x5 Numeric 8 2 Tenure (years)  MNone None & Right id x1 x2 x3 x4 x5 x6 7 x8
7 X6 Numeric 8 2 Stress score None None 8 Right 1 45 1 1 1 12.00 245 4.00 121 [=
8 x7 Mumeric 8 2 Peer support Mone Mone 8 Right 2 2 26 1 2 3 9.00 4.65 272 467
g X8 Mumeric 8 2 Pre-test score Mone Mone 8 Right 3 3 35 2 2 2 7.00 4.18 2.80 3N
10 x9 Numeric 8 2 Post-test score  Mone MNone 8 Right 4 4 49 1 3 2 14.75 179 425 278
11 Al Numeric 8 0 Attitude statem__ {1, Strongly . None ] Right 5 5 21 2 2 3 5.00 475 1.50 2Mm
12 A2 Numeric 8 0 Attitude statem__ {1, Strongly . None ] Right 3] 6 50 1 3 2 14.50 1.79 415 4.76
13 A3 Numeric 8 0 Attitude statem__ {1, Strongly . None ] Right T 7 37 2 2 3 8.00 3.97 245 3.05
14 Ad Numeric 8 0 Attitude statem... {1, Strongly ... None 8 Right 8 8 35 2 1 1 8.25 3.01 3.03 375
15 A5 Numeric 8 0 Attitude statem... {1, Strongly ... None 8 Right 2] 9 42 1 1 2 11.25 315 3.86 i
16 AB Numeric & 0 Attitude statem... {1, Strongly ... None & Right 10 10 38 1 1 3 10.75 367 378 41
7 AT Numeric 8 0 Attitude statem... {1, Strongly ... None 8 Right 11 1 26 2 2 3 6.00 421 1.90 283
18 [#}] Mumeric 8 0 Quality of Work... Mone Mone 8 Right =] 12 12 51 2 3 1 9.50 1.88 4.1 4.65
13 13 35 2 1 3 525 377 2.56 1.85
14 14 54 1 3 2 13.00 1.52 4.56 4.75
15 15 35 2 2 3 8.00 432 253 2.86
PASW Statistics Processor is ready
16 16 38 2 1 1 9.00 240 367 304 ||
V . bI . . D f' . bI a7 ; 1 12 2 nn 4 26 ::“|,
ariapie view: pertine variapbles <W““”“”
PASW Statistics Processor is ready

[_)ata view: Enter data
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— Display results of data analyses
— Display two (2) panels/panes somimmmmmrs ——

-
File Edit View Data Transform Insert Format Analyze DirectMarketing Graphs Ulilittes Add-ons  Window Help
ERSR & i = Ekf 9® ¥ 2:=H Hiesd + - BE BdH=
utput el
i€l Log
E] T-Test T-Test
Navigator t
aVI a Or O L[ Active Dataset [DataSetl] D:\BAS Documents\Courses\5950\Class Data\5950 Assign 1 SP5S Data.sav
help easy — it tics
»@ Independent Samples Test Group Statistics
b rOWSI ng Gender M Mean Std. Deviation Stsﬂ'eirrqm
oWl Male 11 3.4747 82418 24849
Female 14 2.6905 73728 18704
Independent Samples Test
H Qv
Results of data
> variances vatiances not
ol assumed assumed
analyses Levene's Testfor Equality | F 217
of Yariances .
Sig. B46
» ttest for Equality of t 2808 2473
Means o 23 20342
Sig. (2-tailed) .0z20 022
Mean Difference TB427 TB427
Std. Error Difference 278 713
95% Confidence Interval Lower 37249 2346
ofthe Difference Upper 1.43125 1.44509
Ei— ] [}
PASW Statistics Processoris ready H: 192 W: 1018 pt.
S

Taw
rh
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— Write, display, retrieve, run and save syntax/commands

_ Use for tWO (2) purposes. r@*Syntaxl-PASWStatisticsSyntaxEditor ESEEEE)
1. For future reference File Edit View Data Transform Analyze DirectMarketing Graphs Utiliies Addons Run Tools Window Help

=l ) N BB 1 PO 2 & B H

2. Automate data analysis EO/OB B N . pasieiisl

DATASET ACTIVATE 1

COMPUTE 2 DATASET ACTIVATE DataSet1.
EXECUTE. 3 COMPUTE Attitude=NMean (A1 to AT).
COMPUTE 4 EXECUTE.
EXECUTE. 5
RECODE B COMPUTE QWL=Mean {Q1 to Q).
VARIABLE LABELS 7 EXECUTE.
EXECUTE. g
g /RECODE Attitude QWL (1 thru 2.339=1) (2.34 thru 3.669=2) (3.67 thru 5=3)

10 !fE INTO Attitude_CAT QWL_CAT.

11 “VARIABLE LABELS Attitude_CAT ‘Attitude categories’
12 CQWL_CAT "Quality of Work Life categories’.

13  EXECUTE.

140 |

Purpose of Syntax Editor:

1. For future reference
2. Automate data anaIYSiS PASW Statistics Processor is ready In14 Col 0




RilCAROlimal

5550 Assin Datsetl ow
Fle_ Edi vew Doia Ianstom anaige Drec Grpns_uites_Adtgns_window_Help
SRS B Y E&E 8 B2 B4E 400 % |
10 1 [Viile: 32 132 varabies
x| e | w | = % | = x| w
G [ 1 1 e 245 a0 321
% ' 2 3 500 455 212 e
3 2 2 2 7.0 a1 200 X
1 ' 3 2 um 179 425 218
21 2 2 3 500 4t 150 201
ES i 3 2 us 179 415 476
El 2 2 3 5.00 T 308
3 2 1 1 825 301 303 375 ﬁ
2 1 1 2 oz 315 386 amr
» ' 1 s s 367 2 21
% 2 2 b 600 421 190 28
5 2 3 i 950 188 421 488
3 2 1 5 52 a2 185
18 1 5 i 3 2 un 182 156 415
0 1 ) 2 1 i 000 240 381 30 eee
T me——
[
@ Coowp s
— |
Tow
W
Ew o
widntes | vkt oo
Wmee | “Sohured
T T e |7 T
s s
- Ll::;{wiuullmn' 1 2508 2413
J « n|  ww
50 Qe o o
R, s = ...eSPV
3 ErorOmennce wars ams
e P —— — e
Syntaxt - PASW Sttistics Syntox Edtor ) - -
dl r File Edt View Data Transform Analyze Direct M Graphs Utiiies Add-ons Run Tools Window Help

DATASET ACTIVATE DataSet1.
COMPUTE Attitude=Mean (A1 to A7).
EXECUTE.

COMPUTE QWL=Mean (Q1 to Q9).

EXECUTE.
9 [JRECODE Attitude QWL (1 thru 2.339=1) (2.34 thru 3 669=2) (367 thru 5=3) » ]
10 CINTO Attitude_CAT QWL_CAT —
11 [VARIABLE LABELS Attitude_CAT ‘Attitude categories’ / ——
12 CQWL_CAT Quality of Work Life categories —
13 EXECUTE. —

b |

...eSPS

PASW Statistics Processorisready| | [In14Colo| | |
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Define variables Transfor- EDA : Data
Enter data mations Normality Analyses
Run freguencies Reliability - Frequency
Edit data Test Lot
Test reliability Data B Dt lea © Chi-square
Transform data: Editing kA e

« ANOVA
e SaaN © Regression

OOk wWhE

|
C I I l t un ; ; ;Z General Linear Model v ;i::sr;bs
- Lompute 2 s I ety [0 CtOr
4 4 49 - , | Ratio.. -
- Recode Frequency : s m| e g analysis
7 ; 57| Loglinear y |H %-0 Plots... -
8 8 35] e Networks S 525 [ Repeated
7. Run Exploratory Enter R e
" z ::{: 1? ;: gucr;\;nsucnR uuuuuuu : : ]EEZ measures
D t 2 2 51| MNonparametric Tests » 950
Data Analysis g& R ~\OVA
14 14 54|  Survival r| o2 13.00
- 15 15 35| Muliple Response 3 8.00 '
( E DA) Defl n e 16 16 38|ED Missing Value Analysis... 1 Q.00
7 I L Muliple |
V H I Data View Variable View Complex Samples
ariables L S —
............
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SPOY Slalisies Data Eallor

In the Data Editor, you can:

O Define variables
In Variable View window

® Enter data
In Data View window

NG |

F
[ Untitled2 [DataSet2) - PASW Statistics Data _Edihur_” R = = -

.:.Elg

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

= Y Gl B BE4E 400

|visible: 0 of 0 Variabl

es

| var " var

|~ || ||| R =

w

=

%]

w

I~y

[

=T

|

Data Vi Va¥iable View

M

[Ell

F'ASWStatisticsProcessorisreadﬂ | | | |
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Click the Variable View tab

Define:

Name
Label
* Values

@ 2017 MOHR Indeks Keharmonian Perusahaan.sav [DataSet1] - IBM SPSS Statistics Data Editor - | X

File Edit View Data Transform Analyze DirectMarketing Graphs  Utilities Add-ons Window  Help

SEN -~ BLIAE H B & B -4%\

| Name | Type || Width | Decimals | Label | Values | Missing | Columns | Align
1 D Numeric 8 2 No responden None None 8 = Right =
2 Al Numeric 8 2 Lokasi syarikat ~ {1.00, Keda... None 8 = Right
3 A2 Numeric 8 2 Sektor industri ~ {1.00, Perkil... None 8 = Right
4 A3 Numeric 8 2 Jenis industri {1.00, Perus_.. None 8 = Right
5 Ad Numeric 8 2 Jenis syarikat {1.00, Temp... None 8 = Right
6 Ab Numeric 8 2 Ada Kesatuan ... {1.00, Ya}... None 8 = Right
7 AB Numeric 8 2 Jenis kesatuan ... {1.00, Dala... None 8 = Right
8 ATa Numeric 8 2 Kesatuan seker... {1.00, Ya}... None 8 = Right
9 ATb Numeric 8 2 Kesatuan seker._. {1.00, Ya}... None 8 = Right
10 AB Numeric 8 2 Ada JK Rundin... {1.00, Ya}... None 8 = Right
11 A9 Numeric 8 2 Tahu Kod Amal... {1.00, Ya}... None 8 = Right
12 A10 Numeric 8 2 Amal Kod Amal... {1.00, Ya}... None 8 = Right
13 A1l Numeric 8 2 Rujuk Kod Am... {1.00, Ya}... None 8 = Right
14 B1 Numeric 8 2 Jantina {1.00, Lelaki... None 8 = Right
15 B2 Numeric 8 2 Bangsa {1.00, Mela... None 8 = Right
_ 16 B3 Numeric 8 2 Tahap pendidik... {1.00, PhD}... None 8 = Right
17 ?4 Numeric 8 2 Kategori jawatan {1.00, Peng... None 8 = Right " IE
[ o s s s e s e e ——————————————————
M Val'hble\ﬂew|
| |IEIM SPSS Statistics Processar is ready | Unicode: ON [
10 %9 rELUII][IIEIIUEU t}est score  Mone None 8 Enght
11 Al 1n . . de statem... {1, Strongly ... None 8 = Right
A2 Mumeric 8 0 Attitude statem... {1, Strongly ... Mone & = Right
A3 Mumeric 8 0 Attitude statem... {1, Strongly ... Mone & = Right
Ad Mumeric 8 0 Attitude statem... {1, Strongly ... Mone 8 = Right
Ad Mumeric 8 0 Attitude statem... {1, Strongly ... Mone 8 = Right
AB Mumeric 8 0 Attitude statem... {1, Strongly ... Mone 8 = Right
AT Mumeric 8 0 Attitude statem... {1, Strongly ... Mone 8 = Right
18 [} Numeric 8 0 Quality of Work... None MNone 8 = Right |E
[ oo e i e —— ———————————————————— [k
| |PASW statistics Processorisready | | | | |
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Enter data in Data View windows

One column
refers to one
variable

One row
refers to one
case or
observation

rﬁ *5850 Assign 1 SPSS Data.sav [DftaSeti] - PASW Statistics Data Editor —— - - [E=EEE
File Edit View Data Iranlform Analyze Direct Marketing Graphs Utilities Add-ons Window  Help
OHe B ryw ELA N B E4E 400 %
[1: i [1 |visible: 32 of 32 Variables
| i | b [ e | o [ o | s [ 6 | o [ 8
1 | 1 45 1 1 1 12.00 245 4.00 321 [£
2 2 26 1 2 3 9.00 4.65 272 4.67
3 3 v 35 2 2 2 7.00 4.18 2.80 in
4 4 49 1 3 2 14.75 1.79 425 2.78
5 5 21 2 2 3 5.00 4.75 1.50 20
s > 50 1 3 2 14.50 1.79 415 4.76
7 7 37 2 2 3 8.00 3.97 245 3.05
g 8 35 2 1 1 8.25 3.01 3.03 3.75
9 9 42 1 1 2 11.25 3.15 3.86 307
10 10 39 1 1 3 10.75 3.67 3.78 421
11 1 26 2 2 3 6.00 4.21 1.90 2.83
12 12 51 2 3 1 9.50 1.88 4.2 4.65
13 13 35 2 1 3 525 3.7 2.56 1.85
14 14 54 1 3 2 13.00 1.52 4.56 4.75
15 15 35 2 2 3 8.00 4.32 253 2.86
16 16 38 2 1 1 9.00 240 367 304 | |
17 17 A2 2 3 e} T0n A 33 el 1 /F [T
O —— [M]
I[)mav'm“\fariable\ﬂew|
| PASW Statistics Processor is ready | | | | |
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Dalagkuinme

» Change data value

» Cut, copy and paste data value

» Add or delete
case

» Add or delete
variable

» Change sequence
of variables

.,f" o

S

'@ *5950 Assign 1 SPSS Data.sav [DataSetl] - PASW Statistics Data Editor =n X
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons  Window Help
BEHS B v RiF i EFE SE4E 490 *
15:id 15 Visible: 32 of 32 Variables
id x1 x2 %3 x4 x5 x6 X7 X8
1 1 45 1 1 1 12.00 245 4.00 i |
2 2 26 1 2 3 9.00 4.65 2.72 467
3 3 35 2 2 2 7.00 4.18 2.80 in
4 4 49 1 3 2 14.75 179 4.25 278
5 5 21 2 2 3 5.00 4.75 1.50 2.0
6 6 50 1 3 2 14.50 1.79 4.15 4.76
7 7 37 2 2 3 5.00 397 245 305
8 8 35 2 1 1 5.25 30 3.03 375
9 9 42 1 1 2 11.26 315 3.86 377 i
10 10 39 1 1 3 10.75 3.67 3.78 4.1
11 1" 26 2 2 3 6.00 4.21 1.90 283
12 12 51 2 3 1 9.50 1.88 4.1 465
13 13 35 2 1 3 5.25 377 2.56 1.85
14 14 54 1 3 2 13.00 152 4.56 475
- 35 2 2 3 8.00 4.32 2.53 2.86
) 38 2 1 1 9.00 240 3.67 3.04
Copy A2 2 700 A 26 P
I—— — [H
Clga%
Elnseﬂﬂases PASW Siatistics Processor is ready

-_——




DataRlii@nsioimaions

Two commonly used data transformations:

@® Compute

— create new variable based on existing variable/s

@ Recode
used to:

« Create categories

from continuous

variable

« Change values
Example: 1 — 2

2—->1

[ﬁ CCCCCCCCCC iable D

=)

@ Recede into Different Varables -

&id

& Age [x1]

&b Gender [x2]

&5 Marital Status [x3]
&5 Job Category [x4]
ﬁ Tenure (years) [x3]
&’ Stress score [x6]
& Peer support [x7]
@9 Pre-test score [x8]
@9 Posttest score [x9]
& Aftitude statemen...
& Aftitude statemen...
f Aftitude statemen..
f Aftitude statemen..

.

MNumeric Variable -= Qutput Variable:

Aftitude —= Aftitude_CAT
QWL —= QWL_CAT

[gld and New Values... ]

(optional case selection condition)

[ OK ][ Paste ][ Reset ][Cancel][ Help ]

Qutput Variable

[ OK ][ Paste ][ Reset ][Cancel][ Help ]
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Iv

v v

(14

14

Reliability test
Exploratory data analysis

Descriptive Statistics
- Frequencies, crosstabs

Compare group means
- t-test and ANOVA

Relationship between

variables

= Chi-square, Spearman
rho, Pearson correlation,
and regression analysis

Transform Analyze Direct Marketing Graphs Utilities Add-ons  Window Help

i ks

x1
4

I L

Repors
Descriptive Statistics
Tables
Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Caorrelate
Reagression
Loglinear
Meural Metworks
Classify
Dimension Reduction
Scale
MNonparametric Tests
Forecasting
Survival
Multiple Response

[ Missing Value Analysis...

Multiple Imputation

bk
»
2
(2
(2
k
bk
»
2
(2
(2
bk
k
»
»
2
(2
bk

2

YY)
Visible: 2
xd x5 x6 X7
1 12.00 2.45 4.00
3 9.00 4.65 272
2 7.00 4.18 2.80
2 14.75 1.79 4.25
3 5.00 4.75 1.50
2 14.50 1.79 415
3 8.00 3.97 2.45
1 8.25 3.0 3.03
2 11.25 315 3.86
3 10.75 3.67 378
[ Relianility Analysis_.. S
Multidimensional Unfolding (PREFSCAL)...
Multidimensional Scaling (PROXSCAL])...
Multidimensional Scaling (ALSCAL)...
1 9.00 2.40 3.67
3 7.00 4133 32R
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File Edit View Data Transform |20 0F= Graphs Utilities Add-ons Window Help

S|E|&| m| ofc| L] E sl sl
|22 CHT
D
1 1.00 #r K5
2 2.00 & ¥R
3 3.00 @ KT — Descriptives for Irter-tem ——— m
1 4.00 @®xe v ttem [ Comelations k
5 5.00 @ X _ Cancel
] .00 @ ¥ Scale [T Covarances
7 7.00 ! ¥ Scale f item deleted Help |
8 8.00 s
4] 9.00 ‘ — Summaries
0 Model: INDT ™ Means
! [T List item labels I Variances @Xﬁ Paste
[~ Covarances W7 @ att?
[T Comelations
[~ Hotelling's T-squ
[ Intraclass comel

fadel: IT-A.'-::-"-"J'EI Model: Im
Corfidence interdl [ List item labels Statistics... |

Double dick to edit Pivot Table




[

I

'y
Both © Statistics ¢ Plot
S

| Display

X2
X3
e
X5
W e
W KT
X8

X9
- g ]

=
Both ¢ Statistics ¢ Plot
5
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File Edit View Data Transform

LGEEES Graphs  Utlites  Add-ons  Window  Help

&|||&| B olli

|22 T

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

=S| o|w|oo = ||| fafpa]—

— | —

11.00

([ Log
El Freguencies
=] Title

B Frequencies

@D
XK1
X2
X3
Ey e
X5
W HE
KT

Er T

v Display frequency t

=1

neyuencies Statistics

— Percertile Values
™ Quartiles
[~ Cut points fory
B Frequencies
[~ Percentile(s):
Add ®1D
*1
Change @
¥
Hemowve %}G E‘
¥4
— Dizpersion ——— @ X5
[v Std. deviation| @ XE
™ Range g .
v Display frequency tables

[W [sPss Processor is ready

Charts...

Fomat...




File Edit View Data Transform

Graphs Utilites Add-ons Window Help

~u - Reports 4
Elnlél!l ﬂlﬁl@l Descriptive Statistics ¥ m% %{%
22087 o L
ID -
1 1.00 1D Dependent List:
2 2.00 @ X1 1 |y
3 3.00 X2
4 4.00 oy el
5 500 W X5
6 6.00 b KB
7 7.00 B X7
8 8.00 ® e
g 9.00 %i
0 10.00 Qs  REGWGQ
1 11.00 : @ xa
— Equal Varances I @}{5
(5 ANOVA
Post Hoc Tests [~ Tamhane's T2
| Significance level:




Golielation

X]

File Edit View Data Transform Graphs Utilites Add-ons Window Help
~u - Reports 4
Elnlgl !I ﬂlnl EI Descriptive Statistics  # m % % @
22:%7 Tables _ |
D W1 Compare Meary | 1t Hrizirs Corralions
General Linear
; ;gg ;:E Mixed Models a2 E Variables:
- 1 Corcbte Px
3 3000 350 pemes @att3
egression W attd @ ¥R
4 4.00 28.0  Loglinear @.
. @ atts
5 5.00 46.0  Classify
5 6000 260 DataReductin | DH°
o att?
T 7.00 37.0 Scale
8 200 350 MNonparametric @J
q 900 39 ( Time Series :
10 1 U-UU 34-[: Survival —Comelation Coefficients
. . Multiple R
T 1100 26,0 b PIEL_iSF ¥ Pearson [ Kendalstaub [ Speaman
...... — Test of Significance
*. Correlation is signific: % Twotailed ™ Onetailed
I¥ Flag significant comelations

Double diick to edit Pivot Table

|W' [spss Processor is ready

oK

Paste

i

Cancel
Help

Qptions...
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lus%calse\ectmg the most appropriate

Sligeigtic Coach

Guide in selecting the most appropriate statistical
analysis

dd-ons  Window

U] B¢ 1

1252841
Case Studies :1 m;;‘
¥4 Statistics Coach k $1.201724
100 Command Syntax Reference 00 52517 |$3,044,008
- SPS5 Home Page
Cumedatve
1.00 About... 00 Pertent l;mum
2.00 Register Product... 00 x wf laf
3.00 FoUUUU Tuu .00 2 x
- 205 825
1.00 950.00 3.00 4.00 > 314 1000

1000




Tests of Hormality

Kolrrmgnrw—SmirnouEI | IShapirn—WiIk
» Statistic df 2 wWhat's This? Sig.
¥ 1583 20 20 A06
*. This is a lower bound of the true si cut
Copy

a. Lilliefors Significance Correction Copy ohjects
Paste After

i i Create/Edit Autoscript
Job satisfaction Export...

Results Coach
s

Job satisfaction Stem—and-Lea Case Studies

SPS5 Pivot Table Object
Frequency Stem & Leaf




BasIGNEDS

Define

variables
= daatle ——> Frea —> o0
— Enter 9

data

Compute ——> EDA
Reliability Data
———— _
test transformation

Recode



lompuier

Job Stress




Y [RECOUEE

Stress

Frequency | Percent

Valid  1.50 1 3.8
+F5 4 3-8
2.00 2 7.7
2.25 3 115
2.75 1 3.8
3.00 7 26.9
3.25 2 7.7
3.50 2 7.7
3.75 2 7.7
4.00 3 115
425 1 3.8
450 1 3.8
Total 26 100.0

Table 3: Frequency Distribution

of Job

Variables

Freq

Percent

Job Stress
Low [1-2.33)
Moderate (2.34 — 3.66)
High (3.67 — 5)




Reliability Analysis



RElalliy

= Reliability relates to the guality
of cmeasurement.

= In its everyday sense, reliability is the
"consistency" or “repeatability” of the study,
measures

= The =extent, o -hwhichssare measure-or
Instrument, - willyield the same; score;when
administened in; different,times; docations; or
populations



Iymes of [Rellk

There are four general types of reliability

Y,

estimates:

1

2
3
4

Inter-Rater Reliability
Test-Retest Relialility,
Parallel-Forms Reliability
Internal Consistency Reliability



Percentage

Interrater Agreement

Scoring
Agreement

Equivalent-
‘Test—Retestl‘ Reliability f=|Garaler i3
Form

Internal
Consistency

.ﬂ-"//
‘ . i ‘ Kuder- \ I I
Split-Half Bickardasn Cronbach

Types of Reliabiliay




7/ TtemRaner el

i1y

Determine whether two observers

are consistent in their opctor
observations
Inter-rater reliability should @ ? Q
be established prior the —

actual data collection observer1 | observer 2

For categorical data, use Kappa (a measure
of agreement between the raters)

For continuous data, correlation coefficient IS
used a measure of reliability

YT [>



ltapa

Cohen’s kappa coefficient is a measure of inter-
rater agreement for categorical items

Kappa ranges between -1to 1
Large numbers means better reliability

Values near 0 suggest that agreement: is
attributable to chance

Values < 0 signify that agreement: is; evem less than
that which could be attributed to chance

Most statisticians prefer for Kappa values to be at
least .60 and most often > .70 for a good level of
agreement

D



K Indicator

<.20 Poor agreement

.20 - .40 Fair agreement

40 - .60 Mederate agreement
.60 - .80 Gooed agreement

80 - 1.00 Very geod agreement

[Altman DG (1991). Practical Statistics for Medicall Reseanch
England: Chapman amdﬂ Hall]



Examplepgiapna

Two raters were requested to rate 50 reseanch

projects on a scale of excellent, good and poor.
Data are as below:

Rater B
Rater A
Excellent Good Poor
Excellent 37 1 1
Good 2 4 1
Poor 1 1 2

Data: 6953 Reliability KAPPA



SIPSS [Dafia Baior amd Proeedmes

— Data | Weight Cases — by Count

— Analyze | Descriptive Statistics | Crosstabs
Statistics - Kappa

|13 *6953 Reliability KAPPA.sav [

File Edit View Data Transform Analyze Graphs Ulilities Add-ons

19

FHE M-~ B, A |
|

| Rater1 || Rater2 || Weight || var || var
1.00 1.00 37.00 '

1.00 2.00 1.00 a

1.00 3.00 1.00
2.00 1.00 2.00
2.00 2.00 4.00
2.00 3.00 1.00

HTHH

3.00 1.00 1.00
3.00 2.00 1.00
3.00 3.00 2.00

10




NRAMIRESUITS

— Report Kappa, sig.

and CI

— 95% CI = Estimate + 1.96 (SE)

= 603 + 1.96 (.124)

= .360, .846

Symmetric Measures

Asymp. Std.
Walle Errord Approx. TP | Approx. Sig.
Measure of Agreement  Kappa B03 24 5.603 000
Moofvalid Cases all

a. Mot assuming the null hypothesis.

b. LIsing the asyimptotic standard error assuming the null hypothesis.




Examplerzgeonielation

Two raters were assigned to
assess 20 essays written by | =
students. The scores assigned
range between 1 (poor) and 10
(excellent)

\A"“‘\q‘\,-‘"\r“\ L ¥ e .“‘% = |8

‘
I;’“;EEaﬁafia‘ﬁiﬁﬁia‘wwwmmhwm—k
ra
@
© @ e NN NN oS N @ NN @ e N e o oD
[ T e T e T R N & TR & TR e B e TR e TS R e R e TR - B Y e T e T e T e B e ]
L R o B e T s Y Y o N o B o B o B o T & b R o R o R o B 5 b D s Y o B I B o
4 =
k :

Data set: Reliability Inter-Rater Continuous



Correlations

FaterA, FaterB

Raterd  Pearson Correlation 1 aa7

Sig. (Z-tailed) 00a

[ 20 20

RaterE  Pearson Carrelation aa7 1
=Sig. (2-tailed) 000

[ 20 20

== Correlation is significant at the 0.01 [evel (Z2-

tailed).




9) TsRaast Relaniy

— Administer the same test to the same
sample on two different
occasions

— Assumes no substantial m m
change in the instrument a

— Use correlation to I ——
measure estimate of time 1 time 2
reliability

— This estimate of reliability is affected by time
elapses

WET >



Examples:alesizRelest

A selected group comprises 15

File Edit View Data Transform Analyze Gra

. ra
students was given a test and SEHE I o w B %
after a time lapse, the same test ‘ | | ” " £
was administered to the group. T ew um g

i T — ¢
V@Iﬂ@hﬂl@& 4 17.00 16.00 (
& ] 19.00 19.00 |
lestl ~ Seores on Test L I 3
Test2  Seores on Test2 T
18.00 17.00 )
16.00 17.00
17.00 17.00
D 19.00 20.00 {
18.00 19.00 .
16.00 17.00 ,

Data set: Reliability Test-Retest



33 Prrallel-Roms Befabiiy

— Prepare two parallel forms to measure a
construct

— Administer the instruments
to the same group of [

respondent

— This parallel-forms approach =9
is similar to the split-half
reliability

— The major different is the parallel forms can
be used independent of each other

WET >



Examplexd3RanallClIsEOnmy

Two set of instruments (forms) werne: developed| ta measure
perception of patients towards medical senvices received.
These two instruments were administered to a group of

patients.
The instruments:
Form A:
ltemA_1 to ItemA_ 6

Form B:
ltemB_1 to ltemB_6

bility D.

il Edit View Data Transform Analyze Graphs Utliies Add-ons Window Help

[ A A R
Bl T N DD y
Visible: 14 UHAVBHE%
FomA 1 | FomA2 | FomA3 | FomA4 | FomA5 | FomA6 | FormB1 | FomB 2 | FomB3 | FomB4 | FomB 5 | FomB 6 FormA Fod
1 3.00 4.00 4.00 3.00 4.00 4.00 4.00 3.00 5.00 3.00 4.00 3.00 367 '
2 4.00 4.00 4.00 5.00 4.00 4.00 4.00 3.00 4.00 5.00 5.00 4.00 417
3 5.00 4.00 4.00 400 4.00 400 5.00 400 4.00 5.00 4.00 4.00 417 “
4 4.00 4.00 4.00 5.00 4.00 4.00 4.00 3.00 4.00 5.00 4.00 4.00 417 i
5 5.00 5.00 5.00 5.00 5.00 5.00 5.00 4.00 5.00 4.00 5.00 4.00 5.00 k
6 4.00 4.00 4.00 5.00 4.00 4.00 4.00 .00 4.00 5.00 4.00 3.00 417
7 3.00 3.00 4.00 3.00 3.00 3.00 3.00 3.00 4.00 400 3.00 3.00 347 (
8 4.00 4.00 5.00 4.00 5.00 4.00 4.00 4.00 3.00 5.00 5.00 4.00 433
9 500 4.00 4.00 4.00 4.00 4.00 5.00 5.00 3.00 500 3.00 4.00 417 )
10 4.00 5.00 4.00 5.00 5.00 5.00 400 4.00 5.00 5.00 5.00 4.00 467 ;
11 4.00 5.00 4.00 5.00 3.00 5.00 400 400 3.00 5.00 4.00 4.00 433 <
12 4.00 4.00 4.00 4.00 4.00 4.00 3.00 5.00 3.00 4.00 5.00 5.00 4.00 )
13 500 4.00 4.00 4.00 4.00 4.00 5.00 4.00 4.00 300 4.00 4.00 417 *
14 4.00 5.00 4.00 4.00 5.00 4.00 400 3.00 5.00 4.00 4.00 5.00 433
15 5.00 3.00 4.00 5.00 3.00 400 5.00 5.00 4.00 3.00 4.00 5.00 4.00
16 4.00 4.00 5.00 4.00 5.00 4.00 4.00 4.00 5.00 5.00 4.00 3.00 433
17 3.00 3.00 5.00 4.00 5.00 3.00 4.00 3.00 3.00 4.00 4.00 4.00 3.83
18 4.00 4.00 5.00 4.00 5.00 4.00 5.00 3.00 5.00 4.00 5.00 4.00 433 p
19 5.00 4.00 5.00 5.00 4.00 5.00 5.00 5.00 4.00 4.00 5.00 4.00 467
20 4.00 4.00 4.00 4.00 5.00 4.00 4.00 4.00 4.00 4.00 5.00 4.00 4147 ;

- it sl W & O IR SRV Lol AV S SV R gy

Data set: Reliability Parallel Form



% Nimemall Comsisieney Belaniiy

— Use single measurement instrument to a
group of respondents on one occasion

— Estimate the degree of consistency among
the items that make up the instrument/scale

— Two estimates of internal consistency:
1. Cronbach’s alpha
2. Split-half reliability



— Cronbach’s Alpha coefficient: is the: most commaom
estimate of internal consistency

— It is mathematically equivalent to the average of
all possible split-half estimates

— Kuder-Richardson 20 (KR20)

Is similar to Cronbach’s Cronbech’s alpha (a)
alpha for dichotomous items A

— Insocial science, the [k = .. .
widely-accepted cut-off is that |
alpha should be .70 or higher

SH, 83 o= 8BS
SHs R

SH, .85

NEXT D>



IniexpEEation

Alpha Indicator
9-1.0 Very good
8-.9 Goed

7-.8 Acceptable
6-.7 Questionable
4-6 Weak

<4 Unaceeptable

(George and Mallery, 2001!))



Examplefsgeionbachyipha

An instrument was used to measure emotional control.

The instrument comprises 10 items using a 5-point Likert
like scale (O to 4)

The list of items:
ltem1 to Item10

Item4 and Item6 are negative statements. Recode
these two items into Item4R and Item6R

Data set: Reliability Cronbach



i

Randomly divide all the items into two sets

Administer the entire instruments to a
sample

Total scores; willl be: calculated! forn each, set

A reliability coefficient
will be generated which
IS just the correlation —
between the two ressueg —
total scores

Split-Half Correlations

item 1

item 2

item 5

item 6



— Important to carefully choose items to include in
each half so that the two halves are as
equivalent as possible

— Different item splits may produce dramatically
different results

— The best split of items is the one that produces
equivalent halves



Examplejo:aSnligHali

An instrument was used to measure emotional control.

The instrument comprises 10 items using a 5-point Likert
like scale (O to 4)

The list of items:

Half 1 - iteml, item3, item5, item8, and item10
Half 2 - item2, item4R, item6R, item7, and item9

Data set: Reliability Split Half






DA TramsIormaiions

Two most commonly used data transformations im
SPSS include:

1. COMPUTE

Create new variable based on existing
variable/s

2. RECODE
Can be used to:
a. Recategorize values
b. Create categories based on metric
(interval/ratio) variables




Compuie



Comypuie

Create a new variable based on existing variables

Ne New variable Existing variable # of item

1.  Attitude Al - A7 7
2. QWL Q1 -Q9 9

Compute an_income = X5 * 12
Compute Attitude 5 Mean (Al to A7)

Variable |_/ ¥

name

Formula




File Edit View Data Analyze Graphs  Utlties  Add-ons  Window Help
S(d|s m| T L E 3ol
121:X6 \isual Bander... Enter formula
W Count... ) w0
1 100 RenkCases.. 00 5.00 5.0 here
5 100 Automatic Recode. . oo 500 B0
3 2.00 DakefTime. .. ao J.00 7.0
4 3.00 Create Tln?e .Serles... | Compute Variable
5 100  Replace Missing Yalues... : . .
Random Number G E | Target Variable: urnernic E xgfession:
5 2.00 Andom NUMDEr aeneraors... [Atitude = [sumAtoa7y7
7 3.00| RunPending Transforms ' Type & Label.. |
g 1.00 1500.00 5.00 4 Fonetion gous
g 200, 5500.00 5.00 71 [ | <] 7l8ls] A ]
%:g _I ﬁlﬁl ilil_sl 'E[[I;pngceﬂ;ncentlal CDF a
BT =1 12l vt Date/Tine
@8 A N Date Avithmetic
@RI il ~1 11| Delete Date Creation
1 @ attl E Date Edraction ]
Type Varlable @atﬁ? Functiohs and Special Yariables:
a3
name here St
@ atts
G atth
G att?
Wy
G blttuds [
‘ If... | [optional case selection condition) ‘
(.4 Paste | Reset | Cancell Help |




RECoUE



REEOUE

Categorize scores into categories
Ex. 1: Recode Y into Sat cat

Category Level Range
1 Low <13
2 Moderate 14 - 16
3 High >16
Ex. 2: Recode Attitude into Attilude: cat
Category Level Range
1 Low 1.00 - 2.33
2 Moderate 2.34 - 3.66

3 High 3.67 - 5.00



RECODEIRI0CEUNLEN:

File Edit Wiew

Daka

=d|s = -

Recode

|‘18:att4

Analyze Graphs  Ukilities  Add-ons

Window Help

Compuke,..

Yisual Bander, ..
Counk...

Rank Cases. ..
Aukomatic Recode.. .

2. Assign a
new name

1
2
3
4

A5
BB
T
e

¥

1. Enter the
recode
variable here

> att]
A att2

Murnenic Y ariable -> Output % ariable;

— (lutput Y ariable
ame:

zat_cat

Label:

IJ ob zatisfaction categornies

T aa
> attd
> atth
A atth
A T

> Attitude

0Id and Mew YWalues. .

Change

If... | [optiohal case selection condition)

Y

3. Click this button

)% | F'astel H#tl Eancell Help |




Hecod NN TNV e

K5 A
W B
BT
P e
w9
> att]
A att2
A attd
A attd
& ahth

L]

M ic: Yariable -» Output ¥ ariable: .
urnernic ¥ ariable - Output ¥ ariable - Output Variable

0ld and Mew Yalues...

& atth

I ame;

Isat_u:at

Label:

S

4. Click this
option

A att?
s Attitude

[optional caze selection condition)

5. Enter the first
range (s13)

[F. | F'astel

Hesetl Eancell Help |

6. Enter a new
value

— 0ld % alue

 Walue: I

 Systerm-missing

" Spstem- or user-miszing

New'\-"alue
|Vf" Walue: |1

" Copy old value(z)

" Spstem-mizsing

Old - Mew:
" Rangs: Add
I through I
o Change
knc Fange:
Lowwest thraugh
" Rangs:

7. Click ADD buttom

I Wough highest

T
Al ather values

[T Dutput varables are stings wjdi IE

[T Corvert numenic stings to numbers ['5-:5]

Enntinuel Cancel | Help |




od e o eren araainie

e ] = AIIES

—0ld Walue

7 WValue: I

i Spstem-mizzing
i Systemn- or user-mizsing
* Fange:

|1 4 thraugh |'| E
" Range:

Lowest through I

I through highest

" Range:
Al ather values

" Copy old value(s]

Mew Value
|7F W alue: IZ‘I " System-missing

Old -» Mew:
Lowest thru 13 - 1

&dd

Change

Femove |

[ Output variables are stings  w/idi IB

[T Corwvert nurnene stings bo nurnbers [5-:5]

Enntinuel Cancel | Help |

¥ il

Be el il B NN Bl

—0ld % alue

7 Walue: I

" Spstem-mizsing
{7 Spztem- or user-missing
" Range:

I through I
™ Range:
[Lowwest throwgh I
I'I 7 through highest

* Range:
Al ather values

e W alue
|VF \:"alue:IE " Spstem-mizzing

 Copy old value(z)

0ld --» Mew:

Lovest thru 13 - 1
14 thru 16 - 2

&dd

Change |
Femowe |

[T Dutput variables are stings idi IE

[T Convert numeric stings to numbers ['5-:5]

Enntinuel Cancel | Help |




Sl BTl N B

—0Id Value Mew Value
" Walue: I— |7F W alue: I— " System-missing
" Spstem-mizzing " Copy ald value(z)
" Systemn- or uzer-mizsing Qld - Mew:

" Range: Add Lowest thru 13 - 1
I— hrough I— |_I T4 thru 16 -» 2
{iligt] Charge | 17 thru Highest -> 3

" Range:
Lowest through I Femove |
Qs [ Output wariables are stings  4/idt IB
I through highest [T Convert numeric strings b numbers [5-35)

Al ather values

EnntinuePL Cancel | Help |

@ = E Murmeric Y ariable -> Output W ariable: - Output Variable
@ WG m I ame;

@ HT E Isat_u:at

@ 8 Label:

A attd
& ahth
& atth

A att?
s Attitude

0ld and Mew Yalues... I

IF... | [optional case selection condition)

¥ |.Ju:|I:| satisfaction categaries
> att]
% att2 Change |

att3

DKQ' F'astel Hesetl Eancell Help |



RECOUE

Reverse coding

Flle Edit View Data Transform Analyze Graphs Utilities Add-ons

Window Help

.ﬁ?‘*"!

Z==] 48 *

y v

o

]IHIIHHIIHE

-
—

[6 X
X || X1
1.00 5.00
2.00 4.00
3.00 3.00
4.00 200
5.00 1.00

Numeric Expressio

(5+1)-X

)
=

EOE

LE
ann






DA DB 3

The above data set comprises the following
variables:

Variables ltem
Support from peer S1-59
Work environment W1 - wil
Motivation M1 - M12

Job performance (Y) J1-J13



Nmestiom

1. Calculate the mean cumulative scores for
each of the variables

Assign the new variables as:
- Support

- Work

- Motive

- Perform



2. Categorize the above mean scores into
three categories below:

1 Low 1.00 - 2.33
2 Moderate 2.34 - 3.66
3 High 3.67 = 5.00

Assign the new variables as:
- Support_cat

- Work_cat

- Motive cat

- Perform_cat



3. Present the results in the following tables:

Table 2:: Distribution of Peer Support and \Wank Environment

Scores

Variable

Freq

%

Mean

SD

Peer support
Low (1.00 —2.33)
Moderate (2.34 — 3.66)
High (3.67 — 5.00)

Work environment
Low (1.00 —2.33)
Moderate (2.34 — 3.66)
High (3.67 — 5.00)




Table 2:: Distribution of Motivation and Job Performance

Scores

Variable

Freq

%

Mean

SD

Motivation
Low (1.00 - 2.33)
Moderate (2.34 — 3.66)
High (3.67 — 5.00)

Job performance
Low (1.00 —2.33)
Moderate (2.34 — 3.66)
High (3.67 — 5.00)







» One of the major assumption for parametric
statistics is data in the population must be
normally distributed

» How to check whether your data meet the
above assumption?

» Use Exploratory Data Analysis (EDA) in SPSS

» SPSS provides two statistics:
1. Kolmogorov-Smirnov
2. Shapiro-Wilk



- Ifthe sng=value > anpha( 05)

In addition, SPSS also produces Normality
Plots:

= Normal Q-Q Plot

- Detrended Normal Q-Q Plot

You data cam be considered to be: mormaily/

distributed

= |If majority of the points in the Detrended
Normal Q-Q plot are within -.3 and +.3

Data can be considered normal if skewness is
between -1 and +1. However values between
+2 are in many cases acceptable (George,

and Mallery, P, 200%) jasnetFadiaantt (200191




Skew is the tilt (or lack of it) in a distribution. The
more common type is right skew, where the tail
points to the right. Less common is left skew,
where the tall is points left. A common rule-of-
thumb test for normality is to run descriptive
statistics to get skewness and kurtosis, then
divide these by the standard errors. Skew should
be within the +2 to -2 range when the data are
normally distributed. Some authors use +1 to -1
as a more stringent criterion when normality Is
critical.

hittp.//taculty.chass.ncsu.eau/qgarson/PA 76 5/assumpt. htim#normal



http://faculty.chass.ncsu.edu/garson/PA765/assumpt.htm#normal

Skewness. The question arises in statistical analysis of deciding how
skewed a distribution can be before it is considered a problem. One
way of determining if the degree of skewness is "significantly skewed"
IS to compare the numerical value for "Skewness" with twice the
"Standard Error of Skewness" and include the range from minus
twice the Std. Error of Skewness to plus twice the Std. Error of
Skewness. If the value for Skewness falls within this range, the
skewness is considered not seriously violated.

For example, from the above, twice the Std. Error of Skewness is 2 X
.183 = .366. We now look at the range from €0.366 to + .366 and
check whether the value for Skewness falls within this range. If it
does we can consider the distribution to be approximately normal. If it
doesn@t (as here), we conclude that the distribution is significantly
non-normal and in this case is significantly positvely skewed.

http://www.une.edu.au/\WebStat/unit materials/c4 descriptive st
atistics/determine_skew_kurt.html|



http://www.une.edu.au/WebStat/unit_materials/c4_descriptive_st

Kurtosis..

The same numerical process can be used to check if the kurtosis is
significantly non normal. A normal distribution will have Kurtosis
value of zero. So again we construct a range of "normality" by
multiplying the Std. Error of Kurtosis by 2 and going from minus that
value to plus that value. Here 2 X .363 = .726 and we consider the
range from €0.726 to + 0.726 and check if the value for Kurtosis
falls within this range. Here it doesn€t (12.778), so this distribution
IS also significantly non normal in terms of Kurtosis (leptokurtic).

http://www.une.edu.au/WebStat/unit materials/c4 descriptive st
atistics/determine_skew_kurt.ntml



http://www.une.edu.au/WebStat/unit_materials/c4_descriptive_st
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fe Both { Statistics © Plats

e Dependent List:
ot By —[kl
&> alt] E Faste |
@ a2 Feset |
@ att3 Factor List:

> attd Cancel |
> alth Help |
> atts

@ att? Label Cazeas by:

@ Attitude = |
— Dizplay

Statistics...l Flats... I Cptions...




Descriptives

Statistic Std. Error
Mean 15.0500 .54035
95% Confidence Lower Bound 13.9190
Interv al for Mean Upper Bound 16.1810
5% Trimmed Mean 15.0556
Median 15.5000
Variance 5.839
Std. Dev iation 2.41650
Minimum 11.00
Maximum 19.00
Range 8.00
Interquartile Range 3.50
Skewness -.139 512
Kurtosis -. 726 .992




Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
153 20 .200* .952 20 406

*. This is a lower bound of the true signif icance.

a. Lillief ors Signif icance Correction




Normal Q-Q Plot of job satisfaction

1.5+

1.0+

0.5+

0.0—

Expected Normal

0.5

-1.0—

1.5 o

I I I | I 1
10 12 14 16 18 20

Observed Value




Detrended Normal Q-Q Plot of job satisfaction

0.2+

01 - o

0.0 o

01—

Dev from Normal

-0.2—

0.3 Q

I | I I
10 12 14 16 18 20

Observed Value
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Data Set 3:

The above data set comprises the following
variables:

Variables ltem
Support from Peers S1-59
Work environment W1 - Wil
Motivation M1 - M12

Job Performance (YY) J1-J13



Question

Test the: normality assumptiom of the: fallowing
variables:

- Support
-  Work

- Motive
- Perform

State your conclusion and justify your answer



Table I Normality Test off Studyy Instruments

Instrument Kolmogorov

Support from Peers
Weork environment
Metivation

Job Performance




Basic Matistics



ODJEEIINES

Participants to be able to:

1. Run frequency procedure

2. Extract relevant information to be presented
in appropriate presentation mode

3. Prepare tables and charts



BIEQUE

NEIES

Frequency is an SPSS procedure to obtain:
— Frequency distribution

— Percentage distribution

— Basic statistics

Reporks

Tables

Compare Means
General Linear Model
Mixed Models
Correlate
Regressian

Loglinear

Classify

Drata Reduction
Scale

Monparametric Tesks
Time Series

Suryival

Multiple Response

Missing Walue Analysis, .,

Complex Samples

. . . S . . . . A L . -

-

Descripkives. .. %
Explare. ..
Crosstabs. ..

Ratia, ..



BaSigStaiis

Statistics option in Frequency procedure

provides the following statistics:

— Percentile Values

- Central Tendency,

= Dispersion
= Distribution

Frequencies: Statistics

Percentle Values

[ Quartiles

Digpersian

[ “ariance

[ Range

[ Cut paints for; equal groups

[ Percentile(z):

-

[ Std. dewiation [ Minimumn

[ Maximurn
[ 5.E. mean

Central Tendency

Mk ) [

[ Median 4
Help

[ Mode

[ Sum

[ “alues are group midpoints

Dhigtribatian







In this example, you will be using the Practice Data.
Run the Frequencies procedure, extract and present
the results in the given tables.

1. Run Frequencies for Gender (X1), Marital status
(X3) dan Job Category (X4)

2. Run Frequencies for Age (X2), Tenure: (X5)),Jol
Commitment (X6) and Job Performance (Y).
Request for Mean and Std. deviation



Frequencies: x1, X3 and X4

E H ' elly
File Edit

o|(=1e3

Yieww Daka  TransForm Graphs  Utilities  Add-ons  Window Help

5/a|8) & || &

Feporks

|‘I:ID

M=l m | koD —

]

10

D
100 !Frequencies
200 (@
In]

ol | @ %xg
an |

@ ¥5
sol [ |5y
B.00 %
7.00
8.00
9.00 "
10.00

¥ Display frequency tables

11

12

13

14

" anable(s]: ok

il

@) %7 Faste

E @ ot Fezet |
Cancel |

Help |

Statigtics. .. I Chartz... Farmat..

15

16

17
4| » [\ Data View £ variahle View f

Frequencies

|« | r|
[ 4

|SF‘SS Processor is ready |
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File Edit Wiew Data Transform Insert Format  Analvze Graphs  Utilities  Add-ons  Window  Help

Z|=|SR e = Ok 2 &

«|»]| +[-| QO] == =|

B Output [#]
EE.I@ Frequencies Frequency Table )
e . Title
........ . Motes
L Statistics
x1
: Cumulative
"""" @ #1 Frequency | Percent | valid Percent Percent
- L #3 Valid — 1.00 4 40.0 40.0 40.0
ol xa 2.00 6 60.0 50.0 100.0
Total 10 100.0 100.0
X3
Cumulative
Frequency Percent Yalid Percent Fercent
Yalid 1.00 7 oo 0.0 0.0
2.00 3 30.0 30.0 100.0
Tatal 10 100.0 100.0
[~
=T 5]
|T |SF‘SS Processor is ready ,-E



Frequencies: x2, X5 and Y
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Statistics [~]
w2 A A
[+ Walid 10 10 10
Mizsing 1] 1] n
Mean 331000 2.0000 1.5000
Std. Deviation F.93542 1.76333 87183
Minirmurm 23.00 a0 .00
Maximum 42.00 5.00 3.00
Frequency Table
X2
Cumulative
Frequency Percent Yalid Percent Percent
Yalid 23.00 1 10.0 10.0 10.0
24.00 1 10.0 10.0 200
26.00 1 10.0 10.0 0.0
21.00 1 10.0 10.0 40.0 V|
3 | E
|T |5F‘SS Processor is ready | /E



Table 1i: Gender, Marital Status and Job Categories

Variables

Freq

%

Gender
Male
Female

Marital Status
Married
Widowed
Bachelor

Job Categories
Support
Clerical
Administrator




Table2:: Age, and Tenure

Variable

Freq

%

Mean

SD

Age (years)
<30
30-40
> 40

Tenure (years)
1-3
4-6
> 6




Table3:: Job Commitment and Performance

Variable Freq % Mean SD

Job Commitment
Low (1 =3)
Moderate (4 — 6)
High (7 -- 9)

Job Performance
Low (6 — 13)
Moderate (14 — 22)
High (23 — 30)







Use the QWL Data and run Frequencies for the
following variables and present the results in the

given tables.

1. Frequencies for Marital status (X3) Job
category (X4)

2. Run Frequencies for Peer Support (X7),
Attitude, and Quality of Work Life (QWL).
Request for Mean, Std. deviation, Minimuim

and Maximum



Table 4:: Marital status and Job Categories

Variables

Freq

%

Marital Status
Married
Divorced
Bachelor

Job Categories
Support
Administrator
Management




Table 5:: Peer Support, Attitude and QWL

Variable Freq

%

Mean

SD

Peer Support
Low (< 3)
Moderate (4-6)
High (> 6)

Attitude

Low (1 - 2.33)

Moderate (2.34 - 3.66)

High (3.67 - 5)

Quality of Work Life

Low (1 - 2.33)
Moderate (2.34 - 3.66)

High (3.67 - 5)




Hypothesis Testing



ODJEEIINES

Participants to be able to:

O Define hypothesis
Name two (2) types of hypotheses
List five (5) steps in hypothesis testing

©O ® ®

Define criteria in making decision
- Manual calculation
- SPSS

Describe two (2) types of errors

®



[REseamen Comearms/Oeeves

Descnlie=RHienomenonn

» Frequency/Percent

Comparison
between Groups
| I'”—_.r,‘i?

- ANOVA

Relationship
between Variables;

. Spelrank correlation
» Pearson PM correlation
» Regression Analysis:



Comparing Eromp [DITeHEmeS

Are you interested to prove:
— No difference W = Uy
— There is a difference W, #p, =

Hypothesis:
— Ho Null hypothesis
— H,  Alternative hypothesis



HyDOINESISEIES I

» Hypothesis refers to educated guess or
assumption to be tested

» Hypothesis is formulated following the review of
related literature, prior to the execution of the
study

» Setting up and testing hypotheses is an
essential part of statistical inference

1. Researchhyp@thesns Ha AWy
2. Null hypothesis - Ho >

D
AnimationFactory.com



ClralaGlEnISEes

» A major characteristic of a good research hypo-
thesis is that it is consistent with previous
research

» A good hypothesis is a tentative, reasonable
explanation for the occurrence of certain
behaviors, phenomena, or events

» A/goodchypothesissstates: as clearly and congisely

as possible the expected relationship or difference
between two variables

» A well-stated and defined hypothesis must be
testable



Reseanel Typomests — [,

» Also known as alternative hypothesis

» A statement of what a statistical hyjpothesis test
IS set up to establish

» In an experiment, the alternative hypothesis
might be that the new teaching method has a
different effect, on average, compared to that of
the current method

» Qrrthe: alternative: hypothesis might: also be that
the new method is better; on average, than the
current method



Nl [ypothesis = (i

» Also known as hypothesis of NO DIFFERENCE
or NO RELATIONSHIP
Example: Hg: Yy = Mo
Ho: p=0
» Used to facilitate testing of the research
hypothesis

W The logic:
5 2 It is difficult to prove
Hal My # Y, something to be TRUE but is

much easier to prove
something to be NOT TRUE




I8

ynotne

Rejection
© One-tailed (directional) - A
: on
HN p= 0 Rejection
Ha: p<0 Area b
: : : Rejecti
® Twor-tailed (nom directional)) ei\erggon Non
H,: %) #0 Rejection
A: Area
Rejection Rejection
Area Non Area
Rejection

p Area




© State the null and alternative
hypotheses

® Set the confident/alpha level

© Report test statistic and sig. values
O Make decision
© Conclusion




Comparison
bet. groups:

Relationship

bet. variables:

<] rachk

L g Myporeds

Ho @ th =14

Hat m# 1 «—— Two-tailed
>, <«—— One-tailed (More than)
<, <«— One-tailed (Less than)

H,: p=0

H,: p#£0 «—— Two-tailed
p>0 <«—— One-tailed (Positive)
p<0 «— One-tailed (Negative)



< [Fachk

£ o ComMdenes Level

Generally;, iin social science studies,, alpha: is;
set at .05



Ae
ME

o Mepor Tes At amd i,
From the SPSS output, report:
» Value of the test statistic:

» Sig-value (p)

@ Degrees of freedom — df

® Confidence level (a)
By convention, in social science
a=.05

< IRl



< T

SPSS

Reject Hop: sig-value < a
Fail to reject Ho: sig-value 2 a

Criteria
Sig-F<a
Sig-F>a

Decision

Reject Hg
Fail to reject Hg
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\ ) -~/
| ; ;':;
cvicrstion Rachory
MEMSBERS ONLY

< IRl

fomelmsion

Relate to the hypothesis
If Reject Hp:  Significant Difference/

Relationship

If Fail to

Reject Hop: No Significant Difference/
Relationship



TGS Of Ao

Hypothesis

Ho True He False

Correct
Decision

Reject Hy

Failto

c
Og
o
@]




11UmG 11 LEFror

» Type | error occurs whemn the: null hypothesis is
rejected when it is in fact true; that is, Hp IS
wrongly rejected

» Atype | error is often considered to be more:
serious, and therefore more important to avoid,
than a type Il error

» The probability of a type | error can be precisely
computed as:

P(type | error) = significance level = alpha (a)



Y DENIRELLO

» Atype Il error occurs when the null hypothesis
is not rejected when it is in fact false

» Atype Il error is frequently due to sample sizes
being too small.

» The probability of a type Il error is symbolized
as beta

P(type Il error) = beta (but is generally unknown).



Reference:

/ Eemeral ODServalion Sttt

» If you reject Hg at .01, you will SURELY neject
the Hp at .05

» If you reject Hp at .05, you may OR may not
reject the Hg at .01

0 T 0

Cv=2528 Cv=1.725




Reference:
Statistic: ¢

g (Eemendall Ohservaiion a=.05

ar=20

» If you reject an He at a two-tailed test,
you will SURELY neject: the: Hp, attanane-tailed!
test

» If you reject an Hp, at a one-tailed test, you may
OR may not reject the Hp at a two-tailed test

T "

Cv=-2.086 Cv=2.086 Cv=1.725




Reference:.

l; Feneral Ohservation as05 |

» If you reject an Hg at 7=20, you will SURELY
reject the Hg at a higher n7(50)

» If you reject an Hp at 7=50, you may OR may
not reject the Hg at a smaller 17(20)

n=20

TN TN

0 0 T

Cv=1.725 Cv=1.676




HYDNOUESISEIESUNG.



Demography:

 Gender
+ Job tenure
» Occupational status Quality of
_ work life
Work environment
Job stress
Objectives:

1. Compare differences in Quality of
work life by gender

2. Determine relationship between job
stress and quality of work life



Winat woulkd be the possiiie ypol

1. Quality of work life is different by gender
2. Job stress correlates with quality of work life

BIGSE

What are these
hypotheses?

These are your research or alternative hypotheses, H,
The hypothesis can be written as:

Hal Mm% My

Ha: p#0



However, in any hypothesis test, you need to have the null
hypothesis.

HO: ”m: “f
Ho: p=0

BUT - Why do you need the null hypothesis, H,?

ANSWER:

Difficult to prove something to be true BUT much easierto
prove something to be not true

_Hg: Prr=Hr— __Herp=0—
Hai M 7 by Ha p#0



Ome or Two-laled

One-tailed = directional
Two-tailed = non-directional

For the above hypotheses:

Ho! Mm= Wk Ho: p=0
Hat M # W Ha: p#0
Mm > M p>0
Mm < M p<0

Which one is MORE POWERFUL?
One-tailed OR two-tailed?

)INESES

Also known as directional and non-directional hypotheses

Rejection
Area

Non
Rejection
Area

Rejection
Area

Non
Rejection
Area

-

Rejection
Area

Rejection
Area

Non
Rejection
Area




O State the null and @H&@M@W@
hypotheses

©® Set the confident/alpha level

© Run statistical analysis and report:
test statistic and sig. (p)value

© Make decision
© Conclusion




Comparison
bet. groups:

Relationship

bet. variables:

<] rachk

L g Myporeds

Ho @ th =14

Hat m# 1 «—— Two-tailed
>, <«—— One-tailed (More than)
<, <«— One-tailed (Less than)

H,: p=0

H,: p#£0 «—— Two-tailed
p>0 <«—— One-tailed (Positive)
p<0 «— One-tailed (Negative)



< [Facl

£ o ComMdenes Level

Generally, im social science researnch,

IS set at .05



< Iracl

o epom Test St amnd S,

From the SPSS output, report:
» Value of the test statistic:
» Sig-value (p)



< T

SPSS

Reject Hop: sig-value < a
Fail to reject Ho: sig-value 2 a

Criteri
a Sig-

< o

Decision

Reject Hg
Fail to reject Hg
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cvicrstion Rachory
MEMSBERS ONLY

< IRl

fomelmsion

Relate to the hypothesis
If Reject Hp:  Significant Difference/

Relationship

If Fail to

Reject Hop: No Significant Difference/
Relationship



T-Test Matistics



Dhjectves

Participants to be able to:

1. Understand when to apply t-test

2. Differentiate between three types of t-test
3. Run each ttest using SPSS

4. Interpret results of t-test analyses



Tymes of Te=1iest
© One Sample t-test

® Paired or Dependent Sample
t-test

® Independent Sample t-test

NGYT |



ot
Off TTies

Group
1

compare

1% > 11, 3 eopare
(Test value) 1
One-sample t-test Independent samplé t-test

Pre 7
> d = post - pre
Post J

Paired-sample t-test




Peisd Sangl
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NeTT |




[Mrodmetion

— Dependent sample t-test is a bivariate, parametric and
Inferential statistics

— Employed in experimental research that involves
repeated or dependent measures

- Example: Test effect of experimental treatment by
comparing pre- and post-test scores



IINOSE

— Compare differences between two (2)
dependent mean scores

— Example: Test the effect of diet formula
to loose weight by comparing pre- and
post-test mean weight

Yore € Y post

~ BEFORE



REUIEINENIS

— Pre-test and Post-test scores are Interval or
Ratio

— Ex: Compare mean weight between pre-test
and post test

— Mean weight.  Ratio



ASSUITPIONS

1. The pre-test and post-test scores are normally
distributed

2. The cases represent random samples from the

populations and the scores on the test variable are
iIndependent of each other



Wna (o Epect?

Criteria Sy
(2] B i FLZeqsm:

SIg-T= o eject
Set g ject Ho

Sig-t> «a Fail to reject H
/ Alpha ((l) ) <
(1)

State > 9 > © |
Ho and H, Decision Conclusion

\4

—— (3]
| Report ./
t and sig-t¢

ypothesis Test




>-ep
Hypothesis Test




SN CISIHYDOMESISHEN
e State Hyand H,

Set Confidence Level (o)




S fis Stade My & I

HO: Iud:O
Ha> 0
Ha< O




SUED 23 S (omTiemes [Level

Generally, confident level is set
at .05



i S Repart 7 amdl Sig-/7

Simply report:
1.t
2. Sig-t

Paired Samples Test

Fair 1

post- pre

Faired Differences

t
df
Sig. (2-tailed)

Mean

Std. Deviation

Std. Error Mean

95% Confidence Interval of the Difference

Lower
Upper

40000
0711
22361
-.00583
1.00583
2.236

g

052




SUED 4k [DECISIOM

— Only two (2) possible decisions.
— Reject or Fall to Reject Hg

Reject H: sig-f< @
Fail to reject Hy: Sig-f>a

Criteria Decision
sig-<a Reject Ho
sig-1>a Fail to reject Hq




D 5e Comeimsiom

Reject Hg
There Is significant difference between pre-test and
post-test scores

Fail to reject Hp
There is no significant difference between pre-test
and post-test scores



RICCIRNIZE

- The magnitude of the

AIfEeRRFE(1988) proposed d'as a measure of effect
sSize

a = i Interpretation:
S, <2 Trivial
2 Small
5 Medium
8 Large




NOIE

— For ttest analysis, SPSS does not provide option for
a one-tailed test.

— For the two-tailed test, simply use the given sig-¢
and compare against alpha (a) to make your
decision

— For a one-talled test, divide the sig-f(2-tailed) by
two (2) and use this value to compare against alpha

(a)



Example/Exercise



A training program was conducted to improve participants’
knowledge on ICT. Data were collected from a selected sample

both before and after the ICT training program.

1.

Test the hypothesis that the training Is
effective to improve participants knowledge
on ICT at a =.05

. Calculate and interpret the effect size (d)

One- OR Two-Tailed Test

Data set:

Pre Post
12 13
14 15
13 13
11 12
12 13
10 11
15 16
13 13
9 8
14 14

Data Pairediltest




1. Hypothesis: Significance ol relationship

a. Hypotheses
Ho: g = 0
Ha: gy > 0

b. Set confidence level
o =.05

c. Report:

t=2.236
sig-£=.026 (1-tailed)

Paired Samples Test

Fair 1
post- pre
Paired Differences  Mean A0000
Std. Deviation T0711
Std. Error Mean 22361
895% Confidence Interval ofthe Difference Lower -.00583
Upper 1.00583
t 2.236
df g
Sig. (2-tailed) 0&82




d. Decision Criteria Decision
sig-1< Reject Ho

Since SiQ-l‘(.OZG) < (.05) sig-7> a Fail to reject H,
.. Reject Hg

e. Conclusion

There Is significant increase in knowledge on
ICT. Thus the training program is significantly
effective to improve participants’ knowledge
on ICT at .05 level of significance



Table 1: Results of paired ~test between pre-
and post test: scores

Scores Mean SD t p

Post-test 12.8 2.20 2.236 .026
Pre-test 12.3 1.89




2. Elfect Size

a=7

I
~
=)
~

Medium effect size

Interpretation:
<2 Trvial
2 Small
5 Medium
.8 Large
Paired Samples Test
Fair 1

post- pre
Paired Differences  Mean 50000
Std. Deviation 0711
St Error Mean 22361
95% Confidence Interval of the Difference  Lower -.00583
Upper 1.00583
1 2.236
df g
Sig. (2-tailed) 052




