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Research problem

Literature review

y

Framework Variable Hypothesis

\ ¢ /
Design

}

Sample size calculation

Instrument D>

Data collection

Analysis, Conclusion
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9.00-16.30 U. WUDAALASIAUMSIALA-ADIAAALAGOUDINMSI
msw“mmua:msooaauqcumwm‘s:aaﬁaﬁo“ﬂ
AOTIASIUBILASATIBDNY:
AMIASIMULIOM (Content validity)
NOMASINMILASIAST) (Construct validity)
ANVASINUANMWUIYUU (Concurrent validity)
AASINUMSHEINSQ (Predictive validity)
AOMNTiBINBIASB0ITE0Y
Internal consistency reliability
Test-retest reliability
Reliability of observation
Parallel-forms reliability
noW 1D (Sensitivity)

AN (Specificity)



Sufi 2 fuim 2565

9.00-16.30 U Uﬁlﬁlﬂllﬂ’lSW?]lﬂl’llla:ﬂSOi)HﬂUﬂﬂlﬂTWlﬂéaﬂﬁaﬁﬂ'ﬁZ Psychometric
properties validation (Step by step with examples)

dufi 1 GemuuoRnuaImwls (Define the concept of variable)

dufi 2 ugmnsodaguinms (Define the operational definition)

Jufi 3 eonUUUINASIA (Design the scale)

Jufi 4 SummunaiSssaRumam (Drafting and sequence the items)

Jufi 5 Lm:mvju‘fs:)mm (Seek the content experts)

qui 6 MOISANAYTUASIALLTOM (Content validity judgment)

dJufi 7 innSediiolunnasaldifoou (Preliminary item tryout)

vufi 8 JINSIHSI9TONADLASIHAAILEGE) (Item analysis and reliability)

uuti 9 inaSaoiialdlumaau (Perform a field test)

uuii 10 MNSIVAIUANINNIASAIND (Psychometric properties of a test)
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Development and Validation of Research Instruments:
Psychometric Propertics

Renabm r;a

bﬂdi[ld[]b’lﬂ’lﬁﬂ f5. lltﬂﬂ ﬂb:il!lﬂl;l'l.lb'lﬂﬁ
RIS Pansahnannds

damn




Types of Measurement

Direct
Indirect

measurement
measurement
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A

Indirect
“ measurement

Attltude



Observed
Score

True
il Error

\ 4
Accuracy



Error is any

deviation from the

Random error

9

Systematic error



frequency

the distribution of X
with random error

»

the distribution of X
with no random error

X

|
@ihat random error doesn’'t
affect the average, only the

variability around the average
St




frequency

the distribution of X
with systematic error

the distribution of X with
no systematic error

T A
”ﬂ:::ﬁce that systematic error d:;;;“
affect the average -- we call

. this a bias o
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Systematic Error

Instrument/Machine

\.

4[ Researcher/User

A

{ Respondent/study participant }|
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Instrument/Machine J

e Inadequate instructions/questions
e Use of vague or unfamiliar terms

e [tems that fail to correspond to the scale
e Poor formatting

e [llogical order of items

e Lack of validity and reliability

e Equipment is not properly maintained or calibrated
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Inadequate instructions/questions

o doruuuntia:sulumstom
O Bomiaghilatitumdimnuwmg
O osniusuamnaaudnu
O Bommingniihitiundals-ingn

O Fomlngsuiunanuazsununany
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Use of vague or unfamiliar terms

e HUSMISUHUNNDINTUADTNIIYNTSSY

e (i (HUSMSLUN (DA MWRDIMSTDITITU
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Items that fail to correspond to the scale

Behavior
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Items correspond to the scale

Behavior

S19MS tu |vog | uw | voy | lune
Us=0 aS | as | ASo

nuaniialnd-01nnounguIVIIMS
nuoanmaimyhivagnin 3 Jua: 30
un tluntodumm

nusvus=munabidn
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w  Researcher/User

e Lack of skill .
" o MMMny=msliinSasiio

e Deliberately distort
3 o UMY
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w { Respondent/Participant

e Not cooperating
1 o hilvinowsoulio

e Provide inaccurate information
3 o [HuopahinssNoMINS



Minimization of Error Variance

External Validity Sampling

Introduction

» to Research
Construct Validity Measurement

p

Internal Validity Research Design

Problem
Formulation .
Conclusion Validity Analysis
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o ADTIASY
(Validity) e

e
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andom  lASdS  dnmioouu et
(Content) (Construct) (Concurrent)

(Predictive)
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Content validity

o Content validity concerns a specific set of items reflects

concepts or content domain.

e Item’s content should reflect the conceptual definition

applicable to that scale.

o Content validity is assessed by expert opinion concerning
whether the scale items represent the proposed domains or

concepts the tool is intended to measure.
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Conceptual definition Operational definition
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Experts

Qualified experts

Content Expert
Research
Experiences
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Content validity assessment

ATUAIINA T INLEDY
(Content Validity Index = CVI)

AZUAIINTIAAI I

(Index of Item-Objective Congruence = IOC

-« —_ - 26
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I-CVI= (agreed item)/ (number of expert)

S-CVI/Ave=(sum of I-CVI scores)/(number of item)

S-CVI/UA = (sum of UA scores)/(number of item)




4 = AMDINTIAAFAINUATINYTIH

Item is highly relevance to the measured domain

3 = ﬁmwm”aaﬂ%’uﬂ'gatﬁnﬁ’aﬂ AIFIAAFDINUATIRY N

Item is quite relevance to the measured domain

2 = ﬁmwm‘"aaﬂ%’uﬂgaaehamn AIHIAARDINUAINYTN

Item is somewhat relevance to the measured domain

ARAAINUATILYIN

Item is not relevance to the measured domain
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| *Untitled? [DataSet0] - IBM SPSS Statistics Data Editor - 0O X
Edt View Data Transform Analze DirectMarkefing Graphs Uilties Add-ons  Window Help
Visible: 9 of  Variables
. item expl expl expd | exp4 expd | ExpAgree  ICVI SCVIUA var var var var
1 : 4 3 o 10 L I-cVI1=5/5=1 L
2 2 3 3 5 1.00 1
3 3 2 I . 0 I-CVI 3 = 1/5 = .20
4 4 3 3 5 1.00 1
5 S 2 2 0 .00 0 I-CVI5=0/5=0
6 6 3 3 5 1.00 1
7 7 4 4 5 1.00 1
8 8 3 1 1 20 0
9 9 4 4 5 1.00 1
10 10 3 3 5 1.00 1
1 1 4 4 5 1.00 1 S-CVI =12.4/15 = .83
12 12 3 3 5 1.00 1
13 13 3 3 5 1.00 1
14 14 4 3 5 1.00 { S-CVIUA= 12/15 = .80
15 15 3 3 5 1.00 1
- 'm 599 ‘ iy INGUSH) :

ata View | Variable View




| *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor - ad X
2 Edit View Data Transform  Analyze  DirectMarketing  Graphs  Utilities  Add-ons  Window  Help
| \Visible: 9 of9 Variables
item expl expl expd | exp4 expd | ExpAgree  ICVI SCVIUA var H var H var “ var
1 1 3 3 4 4 3 5 100 I 1—CVI 1 =5/5 = 1
2 2 4 3 3 3 3 5 1.00 1
3 Cvil 0
Degree to which an i - — —_
ki St s I-CVI 3 = 1/5 = .20
4 . being measured 1
d : 0 I-CVI5=0/5=0
6 | 1
T: 1CVI S-CVI 1
Content Validity of Content Validity of
8 | Pndividual items: Proportion the overall scalke 0
= of content experts giving
0 ( [item a relevance rating of 3 1
SE— ord
10 1l 1
P | S-CVI = 12.4/15 = .83
11 I S-CVIUA S-CVVAve 1
| Proportion of items on a
12 1 scale that achieves a IAverage of the LCVIs for 1
— relevance rating of 3 or 4 all items on the scale
13 1 by all the expens 1
15 15 3 3 3 3 S 1.00 1
ar SAN 1 a6 ]
J0U . <Oty i1 3

ata View | Variable View




Acceptable cut—off score of CVI

Number of Acceptable Source of
experts CVI values | recommendation
2 experts At least 0.80 Davis (1992)
3-5 to experts Should be 1 Polit et al., (2007)
At least six experts At least 0.83 Polit et al., (2007)
6—8 experts At least 0.83 Lynn (1986)
At least nine experts At least 0.73 Lynn (1986)
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AduAMdonnaad (I0C)

Index of Congruence

maon donnaoy Taj Tty
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loc =22

2R A=IUUADIIAALAUSINUBIHLTEII
n  JMUOULLEHIUI
INEUTMSHYISAN

s =4

10C 2 .50 dommwlsla

I0C < .50 dommuldhila
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o = [~ v
iﬁﬂUﬂjjuﬂﬂL“uﬂEQHLﬁﬂ]ﬁjm

iafl Aufl 1 A 2 Aufl 3 AUl 4 AU 5
+1 -1 0 +1 -1 0 +1 -1 0 +1 -1 0 +1 -1 0

1 V’ ol \J' \ |

2 N \ + v v

3 N \J' v v

4 \ \ \J' v )

5 |7 J J J J

6 |° N N N N

7 | N N N N

8 N N J N

g | J N J J

10 |° N N N N

PERE N N N

12 3 T J 3

13 J J 7 J J

14 | N N N

15 N N N N N
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Construct validity

Construct validity focuses on Cogrive component
determining whether the instrument /' i
actually measures the theoretical | s Affecive component
construct that it purports to \ i

measure, which involves examining Hl:iwlr'il:mn.lanpmu:m

the fit between the conceptual and Pl
operational definitions of a variable HUUSAWAARTITIADIASINITASIASI

mgn Mo iunuudnnnaindw
NOMASINVIASIAS1 (Construct nsaungulAsIasoNquiing 3 U Tiurd

AWAN AISEN uazwganssy mmwiu

validity) mungfo dnlansonm o T S
nfazum=ugnnuaginiwnu hitmasuanu

lAsodsunqui)
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Construct validity

Convergent validity ]

Divergent validity

Known group technique

Factor analysis ]
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Convergent validity

e (Convergent validity refers to how closely the new scale is related to

other variables and other measures of the same construct.

o (Convergent validity may exist when two measures of the same variable
are more highly correlated with each other than with measures of

other variables

C \ (Same concept or similar concept) , >
TN > Concept <+— w
A % % % % w B Correlations

Sig. (2-tailed) . 000

% % N 100 100
MEAN2 Pearson Correlation 788 ** 1

m Sig. (2-tailed) 000 .

N 100 100

™ Correlation is significant at the 0.01 level

$00MdnS1Sy. AS. yilo ASdnngusINS



Discriminant validity or Divergent Validity

e Discriminant validity may exist when measures of different
variables are significantly, but only slightly correlated with

each other or not correlated with each other.

e Discriminant validity should not correlate with dissimilar, or

minimally correlate with one another

leferent concept
§ \ A — D L)
—ez

KL/
? % ? IR
LA RSN
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e LLUUIAYAANATWAUU A o“mgﬂe’mmwau“uﬁw“ﬁuuﬁuua:ﬁaamsmsowmumso
Miauua-NNUASINIUA US:Nouady 3 Ui

o i 1 SANRANSSUNN0S$1) [lunnianvaUAANATHATUAU

o Tfifi 2 SPOISUAITUNOU rlupuidnyarynanammauay

e il 3 SmmnanssuUs=tiuszuay flupudnyaryAanATWETIUON
unuudnyaanmMmauu A 1indegwimou 100 AU AULUUEIUAIDLAS 1=K

dins:ansandiniusiissdu

Dt 1 wa-ifi 2 ﬁmﬁuﬂs:ﬁnéahefuwﬁlélﬁséﬁuaa Monotrait—Monomethod = MIMT

Dt 1 wa=0iii 3 Hindins-ansandiniusiiissdusi Heterotrait—Monomethod=HTMM

D 2 uasdiaf 3 Hmdis:ansandinius wigsdush Heterotrait-Monomethod=HIMM

UUUINYAANATHALT A 1iN0IASIMIIBU Ua:1in0IASIVIILUN
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Psychometric properties and factor structure of Three Factor Eating
Questionnaire (TFEQ) in obese men and women. Results from the

Swedish Obese Subjects (SOS) study (Sullivan, Persson & Sjostrom, 2000)

o TFEQ consist of 3 dimension

Dimension1 JANAANSSUMSAIUANIMS (Restraint of eating) 12 40

Dimension 2 amganssuigugimMssuUs=nmuamms (Dis—inhibition of eating
control) 8 U9

Dimension 3 JANAANSSUANVSANTD 98119 1MS (Susceptibility to hunger) 10 40

Dimension1-Dimension 2 geterotrait-Monomethod=HTMM

DDimensiont -Dimension 3 - g\ trait-Monomethod=HTMM

imension2-Dimension 3 Monotrait—Monomethod = MTMT
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Convergent validity and Divergent validity

QUEST QOL Health Status
Physical 8 0
Psychosocial 49 1
Communication | 29
Hobbies/Leisure 43 3
Work/Finance 'y 20
Summary Index 61 37

SOUMANSWISY. AS. Yl ASAAAGUSINS



v o o = < - A A v W = U a g
audun 1 Iaanaianalaluay dwe3asdiafediaewnnny 3nnsinaweIn

v ol Y P 1 < P P v v
ATUN 2 Ieenawnitaariing oy (Huedaadiaauunnsgiu 310336 Doubly anchored
visual analog scale 7 S2aU (¥1dula-1lianiig)

. " . Z, o Heterotrait—-Heteromethod=HTHM
WLUUFIUDIN LAWEIVIEIHIU 100 AUMDUNY 2 RUU

Analyze = Correlate —>Bivariate

O e B I e e nmple (Pl Sk

| ||l oy Ik =l ek
kd | satiel | LS, aathed | i | B | Bumna | Erarmd _ mans
'_ Hetbrotrait-Hetéromethod=MTHM 2 3.87 e 2 z 2.0:0
- 3 a d L] 4, % 3 3 3 i
3 : .33
4 e .33
5 K - , 2.33
= e AR o poe || 233
7 = =l w1 wl S [d et ]l 232
o = o S |, | e cwcd | | 2.7
N e L v I ve7
1{' _:___;-m — ::: : : : ::: i Cearcistion CorMicienls 1. 3]
11 S, b ¥ ¥ LI 1 i L  Pearsen [ Eendallfs teub [ Spearman 1,87
12 1 L] d il I 1 1 LB

12 13 T i 3 L7 3 i i TL | Teat of Rignificance 1_33
i3 = e R v < H | * Twetniled ¢ Owetniled 1.87
14 (i 1: " " J : !I?r : : : m| % [lag signilicast cosrelations L | 1,00
15 18 4 3 4 38T i) z 3 1.87
15 18 L 3 367 3 300

4 1 3 .
[ g1 : SUMANS11SE. AS. Yyl ASAaNgUSINS ™




Correlations

Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N
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Known group technique

ty from contrasting groups

i

i

Val
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@ leaderuwiid.sav [DataSet1] - IBM SPSS Statistics Data Editor — O >
File  Edit View Data Transform  Analyze DirectMarketing Graphs  Utilities  Add-ons  Window  Help
| | Visible: 8 of 8 Variables
id leaderl leader2 leader3 leader4 leaders leader6 group var var val
26 26 3 4 4 d 4 3 2 <]
27 27 3 3 4 5 3 3 2
28 28 3 4 5 4 4 3 2
29 29 3 3 5 5 3 3 2
30 30 3 2 4 Group Statistics
#2 Independent-Samples T Test X Std. Error
group M Mean Sta. Deviation Mean
Test Variable(s): m leadert 1 20 410 1119 250
&Lid & leadert == ' 2 20 2.85 1137 254
& leader2 leader2 1 20 4.10 718 161
v & leader3 2 20 2.30 923 206
g :ea:":; leadera 1 20 3.20 1.056 236
eade
2 20 365 J45 A67
& leaderé -
' ' leaderd 1 20 455 A10 14
@ |§’°“p"‘9 Variable: | 2 20 4.00 918 205
29
group(? ?) leaders 1 20 4. 60 603 12
|DeﬁneGr_oups_...| 2 20 245 8a7 188
leaderd 1 20 4.50 A13 15
C] cocte | Reset || cancel || Help | 2 20 2.75 786 A76
41 -
1 [H]
‘ Data View ‘ Variable \r'iew|
| |IBM 5PSS Statistics Processoris ready | | |[Unicode:oN | ||
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Independ
P Welch-

. 2 2 | Levene's Test for .
Hyt O = Oy | tuaty ofvincs Satterthwaite t-test
. 2 2 T A~ 95% Confidence
]}1: . (:5. (:5. — T——— Intervalof the
a 1 2 l.éillii .
Mean | Std. Error Difference

oL — .05 F Sig. t df Sig. (2-tailed) | Difference | Difference | Lower Upper
LEADER!  Equalvariances assumed 9,523 003 8.942 58 .000 1.83 205 1423 2.244

Equal variances not

assumed 8.942 | 42.757 .000 1.83 205 1420 2.247
LEADER?  Equalvariances assumed | 2.399 1070 1052 O 000 207 196 | 1674 | 2460

Equal variances not |

assumed 10.527 | 52.549 .000 2.07 196 1.673 2.461
LEADER3  Equalvariances assumed 1.731 193 4.573 58 000 1.00 219 562 1.438

Equal variances not |

assumed 4573 |  50.526 .000 1.00 219 561 1439
LEADER4  Equalvariances assumed 23.766 .000 d.742 58 000 87 232 403 1.330

Equalvariances not

assumed 3742 | 39.661 001 87 232 398 1.335
LEADERS  Equalvariances assumed 4,008 050 § 12.592 58 .000 2.23 177 1.878 2.588

Equalvariances not

assumed 12,592 | 48.165 .000 2.23 177 1.877 2.590
LEADER6  Equalvariances assumed 5.059 R 028 § 10.910 58 .000 1.83 168 1.497 2.170

Equalvariances not

assumed 10910 | 49.991 .000 1.83 168 149 2.171
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Factor analysis

EFA is multivariate statistics that used to

1. Regroup and reduce a large number of variables (unobserved
variables or latent variables) into a small of factorlagdnnauaduUsiii
aowiAgdvasrulHogluldvginigdiu lagsoumnduUsiiindmsouiugiinlu
naugonu mivddwsiunna-nduhitmdevaiunsSeusnnndudnwu
2. Construct validity testing

Factor analysis is a statistical technique adopted to reduce the
dimension or a large number of criteria into fewer factors. The

technique allows to investigation the construct validity and their

relationships, and it also aids in reducing the dimensions of the dataset

3. Eliminate multicollinearity
SOUMANSWISY. AS. Yl ASAAAGUSINS
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Figare 2 One - Factor model

E [—S
E |—F5
E: f——Ss
D: |—S«
D: |—5s
Ds }—s«
P, [—S
P: [—Ss
Ps_|——Ss

Measure 1

> | Measure 2

Measure 3

> | Measure 4

Measure 5

E

E2

E3

F4

B



Assumptions of EFA

Continuous variables

Inter-item correlations within factor > .30

inter-correlation coefficient between factors not be greater
than .30 (r <.30)

galser-!eyer-Olkin (KMO) should be >.5 or .6 I

Bartlett's test of sphericity should be significant.
If the correlation matrix is an identity matrix (there is no
relationship among the items, EFA should not be applied .

Large sample size
seuMdnsmSsy. as. yaly ASaangusINS



Five basic steps are required to conduct a factor analysis.

Calculate a correlation matrix of all variables

KMO and Bartlett’s test of Sphericity

Extract factors.

Rotate factors to create a more
understandable factor structure.

Interpret results, Select factors retain

Factor meaning

$uMdns1msy. AS. Yyl ASanNgusSINS



Calculate a correlation matrix of all variables

KMO and Bartlett’s test of Sphericity

Measures of sampling adequacy evaluate how strongly
an item is correlated with other items in the EFA

correlation matrix.

The sampling adequacy can be assessed by examining
the Kaiser-Meyer-0Olkin (KMO) (Kaiser, 1970).
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awgmiuluitu (Work engagement) Us=nousndgnduus 12 aouls (item1—
item12) item1—item6 = AYMUFUIUMSITU item7—item9 = msgnrauiums

NI item10—item12 = msldtolumsmonu
|l S L

e b = vy Bedles v i Gl ke =
| R B A RN % F
H

W | et | tem2 | wemd | momd | iems | e | o7 | momd o] itemn10|iem1| w1z | v | -
1 & & & & & & 4 4 4 3 4 4
d 1 8 4 4 4 4 45 B 4 44
/R R U (R A R I (N U U U S
R A [ A U (A Y R S U S
I D N S R R N A R A
L N (T T [ I S N U S I
i N R N U R R U A U A
} 8 8 4 5 B & 4 5 4 &5 5 5 &
o8 8 4 4 5 & 5 4 5 4 4 4 4
T L Y [ I [ A (R A S Y S
Mlo# s & 8 & &5 & & 4 4 4 4 4
I Y R I A (A [ [ S Y S
I I [ I e (R [ R S Y S
LU T T A S T T I Y Y SR
IR T T N S T T T S (Y I
L R [ A [ (A IR R A Y S
T L Y I R A U [ A A R N S
i w8 5 5 5 5 & & 4 5 5 5 4
I T N A U T A A T S
(LU I TR N Y Y S Y R 5
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Correlation Matrix

ITEM1 [ITEMZ [ITEM3 |[ITEM4 [ITEMS [ITEMS [ITEM7 [ITEMS [ITEMS [TEMI1O[TEM11TEM1Z[TEMI3[TEM14
Correlstic ITEM] 1.000| .588 | .520| 473 | .535 | 483 | .352 | .330 | -.107 | 388 | .382| 436 | 464 357
ITeEM] 588 | 1.000| 732| s41| 50| 07| 455 | 373 | -201| 480 4ss| 401 453 334
ITEM] 520 .732| 1.000| 824 527| 04| 449 357| -211| 517 | 53| 32| 401 3m1
ITEM] 473 | .641| .B24| 1.000| .525| 561 425 | .346| -140| 457 | 47| 3s6| 37| 203
ITEMY 535| .570| .527| 525 | 1.000| 24| 452 | 375 | -080| 412 | 37E| 4se| 5is| 440
ITEM] 483 | .607| .s04| 561 24| 1.00D| 500| 372 | -o48| 497 499| 492| 4es| ass
ITEM] 352 | .455| .44%| 425 452| 500 | 1000 | 455 | 083 328 | 27n| 3| 18| 30
ITEM] 330 .373| .357| 346| 35| 32| 459 | 1000 | -02s | 353 | 2Em| 3| s3] 3
ITemy -.107 | -.201| -.211| -.140 | -.060 | -.048 | 083 | -.026 | 1.000 | -.200 | -.151| -037| -.088| 030
ITEM] 385 | 480| 517| 457 | 412 | 4s7| 328 | 353 | -100 | 1000 | &E5| 401 451| 3B
ITEM] 382 | 48| 53%| 471 37B| 48| 275 | 285 | -a5i| 885 | 1.000| 420 422| 41
ITEM] 455 | 401| .332| .356| 458| 482 304 | 253 | -037| 401 | 420| to00| .B1s| 503
ITEMY 454 | .453| 401| 370| 515 | 49| 318| 293 -os8| 451 422| B3| n000| 504
ITEM] 357 | .334| .351| 303 | .440| .ae5| 00| 36| 030 378 4i8| 503 .s04)| 1000
Sig. (1-ta ITTEM1 000 oo00| wo00| .000| .00D| 000D 000 .043( 000| o00| 00O .0OD| .0DD
ITEM] .000 ooo| .o00| 00| o00| .000| 000| 001| .0DD| .00D| .0DO| .OOD| .ODD
ITEM] .000| .00D 000 | 00| 000 o00| 00| 000( 000 .000| .000| .0DD| .0OD
ITEM4 000 | .000| .DOO 000 | .0o00| 000 000| 0i2| 000( .00D| .0OO| .0OOD| .0DD
memy 000 .000| .000| .0DD 000 | .000| o00| 70| .00D| .000| .0DO| .OOD| .OOD
ITEM{ .000| .000| .000| .000| .0OOD 000 | o00| 220 o00| .000| .000| .0DD| .0OD
ITEM] .000| .000| .000( .00D| .00D| .0OO 000 | 52| 000 000 000| .00D| .0DD
ITEM{ .000| .000| .000( .000D| .00D| .00OD| .0DOD 341 | .000| .000| .0DO| .OOD| .0DD
ITEM] 43| .001| 000 012 70| 220 092 341 055 | o0e| 27| 38| 314
ITEM{ 000 .000| .000| .000| .00O| .00D| .000| .0DO| .05S 000 000| .000| .0DD
ITEM] 000 .000| .000| 000| .00O| .0OD| 000 .0DO| .OOB| .0DD D00 | 00D | 00D
ITEM] .000| .000| .000( .000| .000| .000( 000 .000| 275 | .000| .00O 000 | 00D
ITeEM{ .000| 000| 000 o00| .000| 000( 000 .00O| .13B| 000| .ODD| .OOOD 000
ITEM{ .000| .000| .000| o00| .000| .000| 000| 0O0O| 14| 000 .0DD| .OOOD| .OOO




Bartlett’s test of Sphericity

Bartlett’s test of Sphericity (Bartlett 1950) provides a chi-square
output that must be significant. (p<.05)

It indicates the item correlation matrix is not an identity matrix .and

for factor analysis to be suitable for EFA (Hair, Anderson et al.
1995a; Netemeyer, Bearden et al. 2003; Tabachnick and Fidell 2001)
e Ho : pduwdsiidnvlidinomwdnusiu (Identity matrices)

e HA : mudshfinyiindmdunusiu (Non Identity matrices)

Ol= .05 Kaiser-Meyer-Olkin Measure of Sampling .886
Adequacy.
Bartlett's Test of Approx. Chi-Square
Sphericity = 1 1992.381
Df 91
Sig. .000




KMO

KMO 1A1S=rd19 0.00 19 1.00

KMO .90 tuly
KMO .80—.89
KMO .70-.79
KMO .60—.69
KMO .50—-.59

KMO < .50

ﬁagaﬁmmmmzaus:m“umnf'iqm
oAl NN =dUS=AUDN
goualAMIMIN=dus=AuUIunay
doyaliNIIMIN=ANS:=AUIY
doyal AU =dUS=AUTDEUN

douahimn=auua:lidnnsagensula
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Extract factors.

Principal components analysis is

commonly used in studies.
:
PCA is suggested to be used when — ===== 4

no prior theoretical basis or model ¥t Finiomus 3 .
. . . . hnalyze Digplay Cce

exists Rr1nc1pa1 components analysis ol

which is only a data reduction e

approach. If researcher have initially

© Coyariance malx % Seree plal

developed an instrument with i’“

5 .« e . " Elnemealics aver, [l_
several items and is interested in =
reducing the number of items , then o

the PCA is useful (Netemeyer, Magn e o Coegre 5

Bearden et al. 2003).

No required data normall

. . ) %aamammmsei. ns. yalo ASanngUsINS
distribution




Rotate factors to create a more

understandable factor structure.

p
Orthogonal rotation it i K

1 O Wethad turd
Varlmax’ Quartlmax’ Equamax " None * Quariimax :ﬂ nﬂ:.
* Varimay " Equamax =i |

O Direct Oblimin ~  Promax Help

Display
# Hotated solution | Loading ploffs)

e
Oblique rotation

DlI'ECt Obllmlnl PrOmax Maximum Merations for Canvergence; E
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Unrotated

Factor II  Orthogonal Rotation:
+1.0 [ Factor 11
— 4
— &y, » Oblique Rotation:
— S @ Factor 11
Pe— > .
+50 [N ¥y
—r': Unrotated
||III||I||:..|||III|I|,=._=,ctorI
-1.0 -.50 0 [ \{50 +1.0
EES ® v,
~~~~~ O -
— e V, Oblique
-50 — ® .. Rotation:
[— V5 ."* Factor 1
B Orthogonal
| Rotation: Factor I
-1.0 —




Factor loading Sample size S Aralysis:; Optiors
30 350
35 250 Missing Values
40 200 * Exclude cases listwise
45 150 " Exclude cases pairvise Lancel
.50 120 " Replace with mean Help
55 100
60 85 Coeflicient Display Format
65 70 v borled by size
.70 60 v Suppress absolute values less than: |35
.75 50

Rule of Thumb > 3¢ (Hair et al., 1995)

< .32 (Tabachnick & Fidell, 2001)
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Rotated Component Matrix

Component Component
1 2 1 2

ITEM3 .796 -424 ITEM3 891

ITEM6 791 ITEM4 852

ITEM2 783 ITEM2 795

ITEM4 755 _415 ITEM6 .666 430

ITEM5 747 ITEMS .607 373

ITEMI11 | 722 552 HEM7 (e

ITEMS 708 ITEM9 585 389

ITEMO9 0 ITEM5 575 477

ITEML 06 ITEM1 531 451
ITEM11 877

ITEM10 .685 563 ITEM10 863

ITEM12 .624 461 ITEM12 :745

ITEMY 577 Extraction Method: Principal Component Analysis. Rotation Method:

Varimax with Kaiser Normalization.
a Rotation converged in 3 iterations
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Interpret results, Select factors retain

Factor Retention Criteria
o Kaiser’s eigenvalue > 1 (AnasdoumaddasganumminaouUsui

Scree Plot

a-nouvsudodgnio )

e The scree test

e 2 3 observed variables/Factor -

Scree Plot

Scree Plot

Eigenv




Descriptor Factor | Factor | Factor | Factor

I 11 11 IV

Varl 764

Var8 005 | 412

Var3 607

Varl5 D34

Vard 445 330

Var6 337

Var7 702 | 324

Var2 634

Var9 D43

Var10 402 | 523 340

Varll : 0643

Varl9 321 | 963

Varl7 232

Varl2 433

Var13 323

Varl4 313

SaUMANSWISY. AS. Yuly ASanngusINs




Factor meaning

Factor 1 Factor 11

Vart shglafoliou Varz  awsdulialunmsinu
Vars madal Var2  wiousounuhitngaou
Vard msnuvmgiuia Varo  [Haowdgmaodinuuaznu

Vari5 usSmssasudionuiu-fingiu  Var1o wustdunads:zlgmionntanu

Var  gmtiomu MMUANNUNUNGUDIY
MUANUMNIINE  mstimuriduiin

panauunuuazddanms
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Component

1 2

ITEM3 796 -424

ITEM6 791

ITEM2 783

ITEM4 .755 -415

ITEMb5 747

ITEM11 722 552

ITEMS8 708

ITEM9 702

ITEM1 696

ITEM10 .685 563
ITEM12 624 461

ITEMZ 5377

Component
1 2

ITEM3 .891

ITEM4 852

ITEM2 795

ITEM6 .666 430
ITEMS 607 373
ITEM7 587

ITEM9 585 389
ITEMb 575 477
ITEM1 531 451
ITEM11 877
ITEM10 863
ITEM12 745

FactorI Usenaumaaniuds

ITEM3  shnulaglufmildemanng
ITEM4  Laildna lunulumsiadiuem
ITEM?2  [¥0ausniniannnadusnnuasvisneny lun sauEaa

ITEM6 tiladanandnay monuliudieda ashousennuudiesa
ITEMS hsrnfanssuasviingnulunnlama

ITEM7 énildanalsslasizasmnsnusnnnneadselomidiuau

ITEM9  ldnanhaudisuiiegauussgaiseagniissansmw

ITEM5  ldideaiens lunulu1gluGaanluneus:leminanineny

ITEM1 (§edazai linuasaunsIaninnuaadiieny

muuaaNIvngads “@nuafidaulumshow

Factor I U5enaumgmuys
MEMIL Ligaiadanmiidsenndutamisailmatasse
TEM12 nssiasesulumaon

TEM10 diesmenenuiSensinmamsUoanuliiamm iy

uaamnataas anvugulumsime
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aowgniulusu (Work engagement) Usznousdg 12 aouUs (item1—item12)
item1—itemé6 = NMUFUlUMSIOM I  tem7—item9 = msgnaauiumstinom
item10—item12 = msldlolumsinou  sousoudayavinmgIaiIOU 250 AU

hementuw#il.sav [DataSetd] - IBM SPSS Statistics Data Editor — O >
View Data Transform  Analyze DirectMarketing Graphs  Utilities  Add-ons  Window  Help
Reports b Visible: 23 of 23 Variables
Diescriptive Statistics 2
id item1 Ta_bles , 4 item3> item6 item7 item8 | item9 | item10 | item11 | item12 facl 1
1 5| Compare Means » |5 5 5 4 4 4 3 4 4 1i
General Linear Model b
2 5 Generalized Linear Models } 4 4 4 5 5 4 4 4 5 )
3 4 Mixed Models } 5 4 4 3 4 4 3 3 3
Correlate L
4 4|  Regression » 4 4 4 4 4 4 4 4 4
Loglinear 2
5 3 Neural Networks . 3 3 4 3 3 3 3 3 3 -2
6 4 Classiy » 4 4 4 4 4 4 4 4 4
Dimension Reduction P |/ Eaclor..
7 3 TEE b Egorrespondence Analysis... 3 3 3 3 3 3 -1
8 5|  MonparametricTests Y | |3 optimal Scaiing.. 5 4 5 5 5 5
Forecasting 2
9 5| Sunival ’ 5 5 5 4 5 4 4 4 4
Multiple Response 2
10 4 Missing Value Analysis... 4 4 4 4 4 4 4 4 4
11 5 Multiple Imputation » 5 5 5 5 4 4 4 4 4 1
Complex Samples 2
12 4| B simulation_ 4 4 4 4 4 4 4 4 4
13 4 Qualiy Coniro P4 4 4 4 4 4 4 4 4
ROC Curve...
14 S| 1M SPSS Amos S S S 4 4 4 4 4 4 1
15 5 5 5 5 5 5 5 4 4 4 4 4 1
g E W A A A A A A A A A A A A |P |v

e v S9UMANSSY. AS. Yl ASENEUSINS

1AM ePpoc Ctatictice Pracacenric raarde Imirada-mikl




Confirmatory factor analysis

e Confirmatory factor analysis (CFA) is a statistical method
appropriate for testing whether a theoretical model of
relationships is consistent with a given set of data (Brown,

2006 ).

o After the exploratory factor analysis, conduct confirmatory

factor analysis to assess whether the

existing factors structure adequately fits the data

$uMdns1msy. AS. Yyl ASanNguSINS



No. of Stat N<25% N> 250

vars. (m) ms12 2<m<d m230 m<12 12<m<30 m230

4 Insignificant Significant Significant  Insignificant  Significant Significant
pvalues expected  pvalues even  pvalues pvalues p-values pvalues

withgood fit  expected even with expected expected
good fit

CHor 97 or better 95 or Above 92  950rbetter  Above 92 Abo e

Tu better %

RNI May not 95 or Above 92  S50r Above Above
diagnose better better, not 92, not 90, not
misspecification used with used with used with
well N> 1,000 N>1, 00 N> 1,000

SRMR Biased upward, .08 or less Less than Biased 08 less 08 or less
use other (with CH 09 (with upward; use  (with CH (with CH
indices of .95 or CFl above other above 92) above 92)

higher) 92) indices

RMSEA Values < 08 Values < Values < Values Values < Values <
withCA=97  .08with 08 with 07w h 07 with 07 with
or higher CFlof 95 CAabowe  C| 197 CHof 92 CHof %0

or higher 92 0 higher or higher or higher

Note: m = number of obscrved variables; N applics to number of observations per gr - p when applying CFA 1o multiple groups st the same time.



UNNY

UNN7
o A
o AYTUNSO @
(Validity) © ~

AWMNSI NIMUNSINTY  ADTUNSINTU

v -~ - NOMJASINI
andom  lASdS  dnmioouu e
(Content) (Construct) (Concurrent) o

o (Predictive)
UNN 8
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Criterion validity

Concurrent validity Predictive validity

e Concurrent validity e Predictive validity is the
focuses on the extent to extent to which an
which an individual’s individual’s score on a
score on an instrument scale or instrument can
or scale can be used to be used to predict future
estimate his or her performance or behavior
present or concurrent on a criterion

performance on another

variable or criterion. o , o
Concurrent validity is examined within a

Individuals with high scores on self short period of time and predictive validity

esteem would be expected also to have is examined in the future

high coping scores. . — .
SHORTE $9MdNs1Sy. AS. Yyuuly ASaaNgUSINS



ADMINSISOVANY : msiSgultiivuanuunvunadaudinsammd lunmenmnadingu
vosnalnsaiundngas CU-TEP Aua-uuunuunadau TOEFL
(/ASns wobgsminni, nsaouid nssaudn ua=gmal Judad, 2543)

CU-TEP (Chulalongkorn e TOEFL (Test of English as a
University Test of English Foreign Language)
Proficiency) e douii 1 1onnou Us:nourdy
doufi 1 Listening 1donnou 4 fdon Listening (50 U9) Waddu 20 UM
JUOU 35 19 DAdaU 30 UM Structure and Written expression

. L e 40 ¥9) a1dou 25 U
doun 2 Reading 1donnou 4 moLaon ( )

J1UoU 60 do A1dOU 70 Wil Vocabulary and reading (60 49)
doun 3 Writing 1aonnou 4 AILAdN Laidau 45 um

DIUDU 25 U9 UA=IlUUNAdoUaNUSIIUIU douml 2 Speaking proficiency

3 U9 LANAU 30 UM doufi 3 Test of English Writing

S9MdNs1W1Sy. NS. Ywuly ASdaNsUSINS



e [idou CU-TEP 841 Aaum e [idou TOEFL Jun 18 5u01AY

LUUnNAdoudun 31 nany o AMddNHANNSdOU CU-TEP Tuusia:

gy 1 273 AU MUUUNAdaURUUN 1 ngu

Ndu 2 306 AU MUUUNAdIUAUUN 2 nguil 1 97UOU 52 AU

ndy 3 262 AU NMUUUNAGOURUUT 3 e NAUT 2 $TUOU =2 AU

e NJUMN 3 9TUIU 51 AU
MNuunti@insdauiiu 3 ndauMA:
CU-TEP

Adu 1 ALLUUEIU = 84
Ndy 2 AzUUUdOU 60 — 83

Aduil - Azuuudou < 59
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MSoLAS1=HiaYa

1. JASEHMAILNIgIIaILUUNAdauUsud lnglidns KR 20

madMuthggaguuunadouUsugauun 1 auun 2 ua=auuh 3 = .89, .88, .92

2. omsmnmmmmﬂamsﬂs [ugasnuunndouanud (Inter-rater rellablllty) ima

(K] Pearson s Product Moment Correlation (ﬂ"lmmmaaﬂ"lsﬂsowuﬂuun 1 ilUUTl 2

ua:mmn 3 =.93, .82, .72)

3. DLAS IHMandunuss-ninazuuu CU-TEP ua: TOEFL 1ag(d Pearson’s Product

Moment Correlation

RUUN

NISLZA U

nIsWa | Nasau | Nsaau SN

Usiiss aeie
1 .78 85 85 .63 .94
2 D2 81 83 45 91
3 82 87 83 .65 91




Predictive Validity of the CU-TEP as an Indicator of Students’
Academic Achievement in English (Chalatip Charnchairerk, 2021)

e to investigate the predictive validity of CUTEP in a relatively
homogenous student population with respect to age, learning
background, first language, and compulsory English courses taken
to validate the continued use of CU-TEP and benefit the

curriculum development of CULL.

e 5,564 freshmen taking CU-TEP in 2014

e 520 first-year Chulalongkorn University students using the
systematic random sampling technique, 30 students in each
faculty were chosen based on their CU-TEP scores from the

highest to the lowest.



e Compulsory English courses from CULI
Exp Eng I offered in the first year
Exp Eng II offered in the first year
EAP 1I/EOP offered in the second year

e To analyze the data, multiple regression analysis (MRA)
was employed, using CU-TEP Listening, Reading, and
Writing scores as predictors and students’ academic

achievement

SaUMANSWISY. AS. Yuly ASanngusINs



students’ academic

Listening scores achievement
>
Reading scores Exp Eng I
Writing scores Exp Eng 11
EAP 1/EQP

e Multiple regression analysis (MRA)

To examine the linear relationship between one continuous criterion
(dependent) variable, and two or more predictor (independent)

variables.

MASTHAWdIWUSS-MOmuUsdds: 2 2 mudsuazmuusam 1 @uUs Lo
NINSUMSHULUSTB0OUUSAMAIFYAGOUUSHUNSIROUUSDAS:



guinonswa

MSJIAS1EFOIUD

Assumptions Of MRA MSAUDIUYLNARDOEND

nirzaulaaisiusinsu

G*Power

soomansmse as. yrylo ASanngusins

| dependent is continuous variab

EFFECT SIZE, POWER ANALYSIS,

Normal distribution JEECT A08 TONE ST

USING G*POWER SOFTWARE

Linear Relationship

Absence of Multicollinearity

Homoscedasticity of residuals, Residuals are normally distributed

Autocorrelation or independence of errors

No influential cases biasing the model

souhidns sy, ns. Yyl ASaindusms



CU-TEP Scores Correlating with Exp Eng I

1 Constant 33.106 1.065 29.144 | 0.001
CU-TEP 0.570 0.095 0.241 5.969 |0.001*
Listening
CU-TEP 0.724 0.071 0.449 | 10.235 |0.001*
Reading
CU-TEP 0.570 0.100 0.218 5.678 |0.001*
Writing

R = 0.821, R2 = 0.673 and F (3,480) < 0.05

S\’= a+ b1x1+b2x2+b3x3

SauMdns1sy. AS. Yyl ASanngusIns



CU-TEP Scores Correlating with Exp Eng Il

1 Constant 33.268 1.142 31.096 | 0.000
CU-TEP 0.704 0.090 0.301 7.855 [0.001*
Listening
CU-TEP 0.711 0.007 0.446 | 10.687 [0.001*
Reading
CU-TEP 0.442 0.094 0.172 4.700 [0.001*
Writing

R = 0.825, R2 = 0.697 and F (3,497) < 0.05

SaUMdASISY. ns. Yy ASdangusins



CU-TEP Scores Correlating with EAP 1/EOP

Mode | b Standard Beta t Sig
l error

1 Constant 49.027 1.445 33.918 | 0.000
CU-TEP 0.476 0.118 0.233 4.024 |0.001*
Listening
CU-TEP 0.473 0.088 0.340 5.348 |0.001*
Reading
CU-TEP 0.180 0.126 0.080 | 1.430 | 0.154
Writing

R = 0.594, R2 = 0.353 and F (3,443) < 0.05

SaUMdnSSY. as. Yl ASanagUSINS




CU-TEP Scores Correlating with all 3 Disciplines

Standard
€rror
1 Constant 123.176 2.924 42.123 |0.001%*
CU-TEP 1.754 237 .283 7.396 |0.001*
Listening
CU-TEP 1.941 178 461 | 10.931 . [0.001*
Reading
CU-TEP 1.306 253 193 5.166 | 0.001%*
Writing
R = 0.846, R2 = 0.715 and df (3,437) < 0.05

SauMAdNSWISY. nS. Yauly ASdangusns



Simple Regression f’= a+ b1x1

Predicted GPA = —0.111 + (0.061 x Reading score)

student who has a reading score of 56,

Predicted GPA = —0.111 + (0.061 x 56) = 3.31

Model b Standard Beta t Sig Lower  Upper
error bound  bound

1 Constant -.111 448 -.248 .808 -1.075 .853
Reading score .061 .010 867 6.278 .000. .040 .082

Increase in reading score 1 score will increase in GPA .061
$90Mdns1Sy. AS. Yyl ASAANEFUSINS



Reliability refers to the consistency of a test or

measurement

Reliable, Reliable,

and valid

$uMdns1msy. AS. Yyl ASanNgusSINS



Reliability

Same
respondents

Same setting
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MAUNYINIAS=101 0 210 +1
mawtigaiAudn hiiamau
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inSaviiodnnnn imnonutiigs .70 July

insaviiafitdunuuditnn imnouiigs .80 Tuly

wuudoununimauingodulds=ans

uaarhasauvIngs mNgnoNitu

nuudaununinummand
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a1 ~
IBUINIANNINEN
W .
| |

ﬂ313~l!ﬁﬂ\‘iﬂ1§€f\‘llﬂﬂ

ANNTInnAIN 18]

A
AITNANN

(Reliability of
Observation)

(Internal consistency)

(Stability)

Split-half

Kuder Richardson KR 20, KR 21

Cronbach’s Alpha Coefficient
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Internal consistency is that items measuring

the same concept should correlate.

AMSHIAIINHaAAEBINY b1 tuns
A571988UI1 ANaINLARZYD LY
Luusauan lednfataeanunsals

/mnﬁ'm'mLwiaz‘z‘i'aﬁlmwuaaumu

1a3msifne2AR AMANNTIAARDS

e lusziAgs
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Customer satisfaction

e | was very satisfied with the service
e | was very satisfied with the product
e | am likely to buy from your company again

e | am likely to recommend your products to

others



dUNUBAMNSHOWESIVITU W8T HSOVITULADWISIDAdU TADT

d1INA TAISUNATIU ta:innubdgmasdonuiaznu

e aomsuivnanu  hitum ndnsenu

* AIENINN

* ADNISUNATOU

wn/ ideyafitiunso

dudsosanu (miniio Todo, thanou dunsen)
linzan:zau

souusasou v lumsmonu

LWUINSSALLUINDN

hiawu/mnamu Iaghitinvss:nitu
MomuuddidSomuimua

wnagunomunual
liwgavinamomnuiumas:=doud
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LAS9I02YgUMAILNYI 1.00

Untitled - SPS5 Data Editor,
File Edit View Data Transform Analyze Graphs Utilities Window Help

=8| ®| || )| =|k| 6l Flrs| &5 %9

2 sath 4

id sat1 sat? sat3 sat4 sath

var vV

»

A WhR -
A
= Wwa RN
= wa RN
= wWwa AN
= W g as N

O D]~ DH| AW N =

—
o

11

12

13
14

15 o
<[]\ Data view A Variable view [ |« D

SPS5 Processor is ready

$uMdns1msy. AS. Yyl ASanNguSINS



LASaulioddguMAdIThgdn(na 1.00

E=] Untitlad - SPS5 Data Edito

DIEllélJ ] ] IE\Jﬂr “\III_I %@
id sat1 sat2 sat3 sat4 satb var vl
1 1 3 2 3 2 4
2 4 5 3 4 4 5
3 3 3 4 5 4 5
4 4 2 2 3 3 3 |
5 5 2 1 3 1 2
6
7
8
9
10
11
12
13
14
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mS'aaiiaﬁa"ﬂﬁmmmLﬁaalﬁﬂﬂa" 0.00

ﬁ"m'nmﬁ'uai nnnnnn iB - SPSS Data Edito

DIH\%IJ ) ks IEIJﬂr “\IIF\ %@
id sat1 sat? sat3 sat4 sath var V'
1 1 3 4 3 3 3
2 4 5 3 4 2 3
3 3 4 4 5 4 5
4 4 2 5 4 2 1 |
5 5 4 3 5 2 4
6
- satl sat2 sat3 satd sath
8 satl 1.0000 —0.8910 0.3669 0.0490 0.6504
9 sat 2 1.0000 —().2857 0.2004 -0.5641
10 sat3 1.0000 0.1336 05641
11 satd 1.0000 0.6407
12 sath 1.0000
13
14
([ ]ypat ij.’"_k varia 7 4 . ,eld L|j

$uMdns1msy. AS. Yyl ASanNguSINS



Item Analysis

Inter—item correlation

Corrected item—total correlation

Inter—item correlation should be .30-.70

Corrected item—total correlation should be = .30, or

no less than 0.25 and always be positive

$80MANS115y. NS. Yl ASdANEgusINS



BB Reliability Analysis [

It ;
S | statistics... ]
& cutured | ﬁ good governance [govern |
@COHE'ET:IOI’\"S’WHE'?W ﬁ EffiCiEI‘lC‘:.-' [Effl-‘l] & gI:IVEFI'IE — EI &
File  Edit “iew  Datq ﬁ .
effiz ﬁ govern3
=3 B &1 i
1:id = & i3 Il ﬁ gDvEan. Wisible: 27 of 27 Variahl
o [E=31a]1=8 o aranles
ﬁ effid | + | ﬁ GOV ErTS
| id ﬁ o L. | govern4| governs effil | effi2 | effia ‘
3 meanu:LIJIL - . 2 4 o ala
2 gwm“' EE] Reliability Analysis: Statistics | 2% |
3 meang
4 ﬁ SLMYO
5 Descriptves Tor Inter-hkerm
B Moclel:
’ Scale label (] trem [+] fcorrelstions
= i
9 —cale |:| Covariances
10
" Scale it tem deleted
12 100 2
13 104 2 _
1 126 2 Summaries AMNOWA Table
15 162 2 —
16 171 p) [ ] means (%) Mone
17 173 2 _—
18 199 2 I:l ariance= ) F test
19 7 1 ) —a . :
0 12 1 |:| Covariances L) Friedman chi-=guare
21 a0 1 . o .
7 19 1 |:| Correlation=s L) Cochran chi-=gquare
23 B 1
24 B2 1 ) . .
o | a1 1 [ Hotellinog's T-=guare |:| Tukey's test of additivity
4
Data View | Variable View | | Imtraclass correlation coefficient
cortinue__|Sa)panrsivss. ns. gkl ASanng
d0NguUSINS
a =~ r
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Inter-ttem Correlation Matrix

emvironment | emi2 | oemid | emid | oemdd | envif | oemil | emid | emid | emidl
environment .000 Bt A A7 162 18 42 50 M6 401
8.2 81| 1000 | RA0 | AM | A79 ) 069 | 360 | 461 | 456 | 468
8.3 ATt | BAD | 000 MA | f68 ) 00 | 61| 40R| 382 | 440
ani 4 ATE | R BB 1000 | 288 E | A6T | AN 80| 6M
anig AG2 QA7 68| 285 | 1000 40| DGO | tB4 | 63 | 190
anvi f L 1 T 110 O 1 0 1 O T 1 B K
ani.7 A2 ) 360 A6 | 46T | 060 288 | 1000 | EOO| 373 | 40
anvig 3 Y 1 O O 1 A 1 O O B
anvid M6 | 456 392 B0 163 A28 | 33| 8| 1000 | 866
a0 A1) 465 M0 G| 180 39 M0 38| 886 | 1000

Inter-item correlation 2% .30-.70 welaam i wuugauaIunemoINIUIUNN Lamd
UagaNNNAaNNNYBALNMTENIN 30-70 lunstill @1 Inter-item correlation NHA .30-.70
liesisannineas 50

Envi unii 11




ltem-Total Statistics

Scale Corrected Squared Cronbach's
scale Mean if Yariance if [tem-Total Multiple Alpha if ltem
lterm Deleted lterm Deleted Correlation Correlation Deleted

environment 36746 AT.765 GaT 783 8249
Bnvi.2 35.60 39.313 BAT 764 833
envi.3 35.40 39.9149 610 4505 837
envi.4 35.45 38.331 720 ATE 828
Bnvi.a 35.490 41,525 337 636 860
Bnvi.6 36.20 41.616 335 G646 860
Bnvi.7 35.50 38.455 AT2 h24 839
Bnvi.a 36.09 35.800 AA8 408 845
envi.9 3523 39.532 623 798 836
envi.10 3537 38.518 628 817 834
Scale Statistics




: , 3 ¥
Inter-tem Correlation Matrix ™ © "

aoalSuud

1e.) j00d 5

.amance | qovern2 | aoven3 | qovernd | qovern’

good governance
governZ
governs

governd

govema
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ltem-Total Statistics

Scale Corrected Squared | Cronbach’s
ScaleMeantf | Varianceit | tem-Total Muttiple | Alpha ifftem
tem Deleted | ftem Deleted | Comelaton | Correlaion |  Deleted

good governance 19.95 1.963 - 048 007 817
govern? 13.80 5099 219 421 00
governd 13.96 4.%1 036 623 4
governs 13.61 0489 032 289 453
governs 1382 6.610 424 220 962
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Split—half

ldaunvudaumuinmazuuu 2 M

(Dichotomous) 1 A=LIUU , 0 A=ITUU

Measure —

tem 1

tem 2

tem 3

tem 4

tem 5

ltem 6

AN

£\

First half and second half, or

by odd and even numbered items

ltem 1 Item 3 ItemSJ

.87
A
2

ltem 4 Item 6

ltem 2

$9UMANS1SY. AS. Yuly ASaaNguSINS



Split halfumefosfiaiodentausnuas.sav [DataSetd] - IBM SPSS Statistics Data Editor — O =
Edit View Data Transform  Analyze  Direct Marketing  Graphs  Utilities  Add-ons  Window  Help
|| |‘u'isible: 13 of 13 Variable
id k1l k2 k3 k4 k5 ko k7 k8 k9 k10 ki1l k12 var
1 1 1 0 1 1 1 1 1 0 1 1 1 1 ;
2 2 1 1 1 1 1 1 1 1 1 1 1 1
3 3 0 1 1 1 1 1 0 1 1 1 1 1
4 4 0 0 0 0 1 Reliability Statistics 1
5 | @ Reliabilty Analyss x Cronbach's Alpha Pat1  Value gaz | 1
6 ltems: M of tems g 0
&id &« =
7 m Part2 Value ARz 0
g S M of lterns g2 .
&K
&5 Total N of ltems 12 )
9 &K Correlation Between Forms 1.000
- ;‘?E Spearman-Brown Equal Length 1.000 | 1
0 - Coefficient
1 k0 Unequal Length 1.000 1
e Guttman Split-Half Coefficient 1000 |
| Scalelavel | | a. Theitems are: ki, k2, k3, kd, k5, k6.
13 _ 0
| ok || Paste |[ Reset || cancel]| Hep | b. The items are: k7, k8, k9, k10, k11 k12,
14 n = = = - = - - - - - - 0
15 15 1 1 0 0 1 1 1 1 0 0 1 1 i
E1™ ¥
ta View H Variable View ‘
|IEIM SPSS Statistics Processoris ready | | |Unicode:DN | | |

Spl

" half asausnaserias i 11



KR 20, KR 21

[Hpzuuu 2 M pavan W 1 nuuu nouialh o Nnzuuu

The KR 21 assumes that all the items on a scale or test are equally

difficult; the KR 20 is not based on this assumption.

madadoummvuna=ianinoulagnasomnu manungoamulagiy
dns KR-20 v:=imaumadmiiginuoulagigns KR-21

madnadoummvunaziatinoulagnasslimmiiu maonuhgiamoulng
[ddns KR-20 v=danomnmniigoamnmulagiians KR-21
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a1 ~
IBVINTIAITNINGN

mmﬁmm%é‘f&mm

(Reliability of
Observation)

aNuaaananangly AINAIN

(Internal consistency)

(Stability)

Split-half

Kuder Richardson KR 20, KR 21

Cronbach’s Alpha Coefficient

S9MdNs1W1Sy. NS. Ywuly ASdaNsUSINS



Test-retest Reliability

The consistency of results using an instrument with

repeated testing under similar circumstances without

controlling respondent themselves

meaasure — meaeasure

e ——

time 1 time 2

SaUMANSWISY. AS. Yuuld ASanngusINs



Stability

instrument | respondents

Repeated
Same measures with
setting difference

time points

$uMdns1msy. AS. Yyl ASanNgusSINS



Test-retest Reliability 11

—  muzlumsmaouiigodmsu \

Time periods

between 1st and 2nd

/

SaUMANSWISY. AS. Yl ASanngusINS



Scale

Statistics

Nominal scale

Cohen’s Kappa

Ordinal scale

Spearman Correlation

Interval scale

Ratio scale

Pearson’s Product Moment Correlation

Intraclass Correlation Coefficient (ICC)

So0MdnS11sd. As. ynlly ASaangusIns




{8 kappa n=30.sav [DataSet1] - IBM SPSS Statistics Data Editor - O X
File Edit View Data Transform Analyze  Direct Marketing .
- Symmetric Measures e
first second var Asymp. Std. va
1 1 1 Value Ermor? Appra. T Approx. Sig. | 5
2 1 1 Measure of Agreement  Kappa 1 232 76 324
3 0 0 M of Valid Cases 20
4 : 0 a. Notassuming the null hypothesis.
5 1 1
) 1 . b. Using the asymptotic standard errar assuming the null hypothesis.
7 1 I nasiuasamauyssinduahh (Landis & Koch, 1977)
8 0 1
0 | 1 81-1.00 Very good agreement/Almost perfect reliability
10 : : 61-80 Good agreement/ Substantial reliability
11 1 1
" | | A1-60 Moderate agreement/ Moderate reliability
13 0 0 21-40 Fair agreement/ Fair reliability
& : ’ <20 Poor agreement/ Poor reliability
15 1 1
1 —_—' = [+ |E

Data View  Variable View

saumdns1sd. as, Ywly ASdan

T0CESSOr IS ready
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d2 [DataSet3] - IBM SPSS Statistics Data Editor - C

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

Visible: 2 of .
quality1 quality2 var var var var var var var var var var var var

1 2

2 2

3 3

4 5

5 6 Correlations

i@ Bivariate Correlations X . .

S E— quality | quality?
ol quality? - "

ol quaity2 swe.. | || Spearmanstho  qualtyl  Comelation Coefficient | 1000 | 924

- o Sy, (2] 1w

N 10 10

quality2 ~ Comelation Coeficient | 924 1.000

Correlation Coefficients

[] Pearson [ Kendall's tau-b [+ Spearman Slg (Eta”Ed) m][]
Test of Significance
2235 @ Two-tailed © One-tailed N 1|:| 1 |:|
il ' ©oo sioncant comeations - Comelation s signifcant athe 0.01 level (Maied). =
L] [ Ok ][ Paste ][ Reset ][Cancel][ Help ]

IRK @R Qtatictice Procacen

$90MdNSW1SE. AS. Yuly ASAaNsUSINS
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Ordinal scale (ddaanandimiusdaidgsuuu

Spearman’s rho = 1.00 MTILGNNMSINASIT 1 na:ASIi 2
ﬁmwmf’ﬁumso“maugsniuuu

Spearman’s rho >.70  MTILGINMSINASIT 1 na:ASii 2
ﬁmmmf'ilumso“mgo

Spearman’s rho = .30—.70 AMlANMSIAASITI 1 Ua-ASIT 2
finownasiilumsdmunan

Spearman’s rho <.30 MMLGINMSIAASIT 1 na:Asii 2
finownasiilumsanen

Spearman’s rho=0  MTLGINMSINASIT 1 na:Asii 2

TAMUAINTUMSIN

SEUMdns1msy. as. yaly ASaangusINs



{3 stabilityPearson usii 2.sav [DataSet1] - IBM SPSS Statistics Data Editor - ad X
File  Edit View Data Transform Analyze DirectMarketing Graphs  Utilities Add-ons  Window  Help
10 | Visible: 3 of 3 Variables
id first second var var var var var var var var var var var

1 1 87 87

2 2 76 74

3 3 78 74

4 4 83 82
1

S #2 Bivariate Correlations X

6 \ .

y 7 Variables: -
T | &t Correlations
d '
g || secon first | second i
- , I

9 first Pearson Correlation 1 866

10 Sig. (2-tailed) 000

11 N 30 30

Correlation Coefficients - =

12 [ Pearson | Kendall's tau-b [ | Spearman second  Pearson Comelation 366 1

13 Test of Significance Slg E'H”Ed] 000

14 @ Two-tailed © One-tailed I 30 0

15 ¥ Flag significant correlations ** Correlation is significant atthe 0.01 level (2-tailed).
| [ or ) eae [Reset](cancel) [ Heip | _

Data View  Variable View
.

St

L8a

$:l! !ﬁei Split file status area




a1 ~
IBVINTIAITNINGN

mmﬁmm%é‘f&mm

aNuaaananangly AINAIN

(Reliability of

(Internal consistency) Observation)

(Stability)

Split-half

Kuder Richardson KR 20, KR 21

Cronbach’s Alpha Coefficient

S9MdNs1W1Sy. NS. Ywuly ASdaNsUSINS



Reliability of Observation

(

Single observer or Single rater

\.

4[ Two observers or Two raters

4[ More than two Observers

$uMdns1msy. AS. Yyl ASanNguSINS



object or

Intra-observer reliability phenomenon

obsarrar I | obsaprrar 2

$uMdns1msy. AS. Yyl ASanNguSINS



VMUDULdINGn/ S=AUNASIA
MuouUs:1u

uuauin (Nominal scale) Cohen’s Kappa
VRSONOUAU (Ordinal scale) Spearman rho

WASING0Y (Interval scale) Pearson’s Product Moment
UnSONONS1dou (Ratio scale) Correlation

unuuaii (Nominal scale) Cohen’s Kappa

nsOHNM 2 A (Dichotomous)

WRSONOUAU (Ordinal scale) Spearman correlation
Kendall’s tau

WASING0Y (Interval scale) Pearson Product Moment

nAsINoNs1Idou (Ratio scale) Correlation

Intraclass Correlation

V1NN 2 AU Ui (Nominal scale) Cohen’s Kappa
WASINOUAU (Ordinal scale) Kendall’s Coefficient of
Concordance
WASING0Y (Interval scale) ua: Intraclass Correlation

WAsINonNs1dou (Ratio scale)

$uMdns1msy. AS. Yyl ASaangusINS



Wdnn 2 AU ENANHANSSUNSdOUIINSE LAgUSLTUNgANSSUATY
s1sms lunuuditnanganssumsdou funuudinafinlasdsy

a c v Qv
NHANIINMITOUYDIDIDI3E T T3l

NABUATIIANNAT
Y Y YA T Y
. NIZAUIARISEUNTINTIN
4 a 1Y
. Glmiamiumammm@asﬂu
Y A Voo =
o TUMAITYHIYNNNION
U ] % U &’
ﬂﬂﬂ’Ji’)ﬂN‘lJﬁ%ﬂﬂ‘lJﬂﬁ‘]Jiiﬂ”lﬂvlﬂmuwﬁ%»lﬂ‘ljlu’e)‘lﬂ

o Y A % S
ﬂf’J‘Uﬂ1ﬂ'l?»lellf’)\’ifﬂﬁﬂullﬂﬂﬁ\‘lﬂﬁ%!ﬂu

InnanssulEBeuRn1in

Uiiﬂ1ﬂﬂ1ﬂdﬁ1€ﬁ]ﬂ'J'INEJ'Iﬂ\‘hEIGIJENE‘ﬁ?J‘I’ﬂ

O ® NI O Ul WN R

Y ‘g = =) L |
VIFE I HUAEIITVLIEV "lﬁ»l‘lfﬂﬁ‘lﬂ‘i)

10. asiomanaynussens
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n=10.sav [DataSetd] - IBM SPSS Statistics Data Editor - O X

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

| Reports : \Visible: 2 072 Variables
Descriptive Stafistics b | ¥ Frequendes.. - .
ratera o : E_ q v, Crosstabs: Statistics x ar | va
= Descriptives... _ I
1 Compare Means » Chi-square Cogrelations
= A Explore.. — -
General Linear Model } aminal Ordinal Cancel
1 N BE Crosstabs.. I Cgntingency conificlont ™ Gamma
Generalized Linear Models ~ » Y Help
TURF Analysis 1 1
0 Mixed Models N [ Phil o CramYe's ¥ [ Homers' d
Ratio... r bl ™ Kondall's tn
Correlate » [ Ratio et wh
i [ Unieriaindy coedicien [~ Kendall's ta
1 Regression » [ P-P Plots.. i Y e
: Q-0 Plots...
1 Loglinear y | Mominal by Inberval ¥ Eappa
Neural Metwarks g F s ~ Rk
1 Classify 2 - Meemae
Dimension Reduction 2 =
1 = I Cochran's and Maniel-Haenszel statistics
Scale 2 [
0 Nonparametric Tests 3
Forecasting } ]
) Symmetric Measures
1 Sunival J
Multiple Response 3 Asymp. Std.
1 S - Yalue Error® Appro. T Approx. Sig.
[ Missing Value Analysis.. Measure of Agreement  Kappa 211 328 640 490
Multiple Imputation } M of Valid Cases 10
Complex Samples a. Mot assuming the null hypothesis.
%S!mmam”“ . Using the asymptotic standard error assuming the null hypothesis.
Quality Contral »
ROC Cune...
IBM SP3S Amos...
P -l —_— -
SaUMdNsSISY. AS. Ytuld ASdDATUSINS |
a =~ 'u -
[ [
Variable View

[Inm epas atafictice Pracacenric raare | | [lniendanihd | |



unngunwy 2 au dtagyisfisnwiunatndaLdIMIOU 40 AU

imrmiaa S Daa | deas

1| 1 1 1
2 : : 2 1 uwmdotwdsy Uosmslsamodn
3 3 1 3 L
4l 4 = 2 2 UWNgIwwag Uogmdglsamomy
2 3 2 3 3 unmgdway UosnoglsAnis=uu
5 6 2 3 et
7 7 3 3| o-din
Symmetric Measures
Asymp.
Value | Std. Error | Approx” | Approx.Sig. |
Measure of Agreement ~ Kappa 7 097 6.189 .000
N of Valid Cases 40

* Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hVﬁ@\lﬂﬂaﬂSqa’]Sﬂ . NS. 1! ﬂ_ﬂﬁ) Fﬁaﬁﬁlﬂ’u S1 QS



mNuiigomsuUs:zius=nius:1u 2 aulnglddann Kendall’s tau

L w1 A T DR %2 @ Bivariste Corelations 8
| . Variables:
| name rarber 1 ] rater2 | § S Ste .
1| Suda 4 3
2 Tippawan 2 1
3-:'I:I'ruwun ] T
4iﬂ.nl:hr.h:| 3 :
‘:_*iL-'I-:II:I i 1 2 Corelation CoSMARNS e
5| Males & & [l Pearson [ Kendall's tau-t [] Spearman
Test of Significance
Correlations @ Two-tailed © One-tailed
judge’l judge? [/ Flag significant correlations
Kendall'stau_b  judgetl  Correlation Coefficient 1.000 .Eﬁ?r (o) Ceeste] Cmeee) Cooncn) Lo
Sig. (2-tailed) . .000
M 10 10
—_— judge2  Correlation Coefficient 867 1.000
Pr— Sig. (2-tailed) 000 :
M 10 10

plEhe o+ correlation is significant atthe 0.01 level (2-tailed).

o =, I

$uMdns1msy. AS. Yyl ASaaNguSINS




aoWgimsUs:us:nongUs1unn 2 au lagldann 1CC

NNSASIVSIYINUDVYUIUARN 10 AU 1AY191SH 3 AU

"@ Untitled13 [DataSet27] - IBM SPSS Statistics Data Editor — O
File  Edit View Data Transform  Analyze DirectMarketing  Graphs  Utilities  Add-ons  Window  Help
Visible: 4 of 4 vz
School judgel judgez judges var Holkab ity Anabysisn: SEalinilcs B
lNeecriptiven ior Indne-Hem it s p——
1 1 4 3 4 e Coonne | wtionm [_—I
Roale U CDovvarlance s Lamcal 3
2 2 2 1 3 Heabe i Bem deleted Help
Humimasies AFOVA Table
3 3 8 7 9 LEE-EEEY “+ Hinme
Varlancen “ F 1eal
4 4 S 8 6 Cowvarinmon s O Foimdminm chelom g mnn
Coevelatlens O Caechean chi-aaguars
5 5 1 2 1
I Hoknlling"s T-squaan I Tulkony'n iesl of sdditity
6 6 6 S & Imtradaun connelatisn cooficlient
Wadal | Two ¥y Fandom =] Type! | Abaaluie Agreement =
? 7 9 9 8 Conlidenon |as 5 Teut walae: 0
8 Intraclass Correlatiomrcoermmorment
9 Intraclass " 95% Confidence Interval F Testwith True Value 0
Correlation Lower Bound | Upper Bound Value af dfz Sig
10
Single Measures Aaa0? BT HE9 20,500 a 16 000
11 Average Measures 45" 862 B89 20.500 a 16 .0oo
12 Two-way mixed effects model where people effects are random and measures effects are fixed.
13 a. The estimator is the same, whether the interaction effectis present or not.
b. Type Aintraclass correlation coefficients using an absolute agreement definition.
14
¢. This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise.
15
1™

Data View Variable View

$uMdns1msy. AS. Yyl ASaaNguSINS



d5 [DataSet7] - IBM SPSS Statistics Data Editor — O =

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

| Reports 3 :
Descriptive Statistics 3 @ Reliability Analysis: Statistics
id 1 = Ar var var V.
ables 3
1 Compare Means b rDescriptives for 1 rinter-ltem
General Linear Model 3 o . i
2 Generalized Linear Models 3 1= !tem =l COITElatlons
3 Mixed Models 4 j §cale : Covariancgs
Correlate 4 — .
4 Regression 3 . || Scale if item deleted
Loglinear 3
3 Neural Networks 3 rSummaries 1 rANOVATable
Classi 2 —
6 e _ | Means ® None
Dimension Reduction 3 — —
7 Scale " | i Reliability Analysis... | Variances O Etest
8 Nonparametric Tests * | B muttidimensional Unfolding (PREFS ] Covariances Friedman chi-square
F°'e_°asli”g " | B3 mutticimensional Scaling (PROXSCA | C-rr \ation O Cochran chi ;
9 Survival ' Multidimensional Scaling (ALSCAL).. | _I 0' B | I | + = = st
10 Multiple Response »
Missing Value Analysts... ["] Hotelling’s T-square ["] Tukey's test of additivity
11 Multiple Imputation 3 i .
- S N l@ Intraclass correlation coefficient
12 % Simulation... T T
) Model: One-WayRandom ¥ : Type:
13 Quality Control 3 -—
ROC Curve... s
* Confidence interval: [05 | %  Testvalue:[0 |
14 IBM SPSS Amos... = E =
15 67 68 | Continue ] |_cancel || Heip |

Analicis 1M epae atatictice Pracacenric raade | | 1 nicadamnl | [ [
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Precise Accuratebut  Accurate & Precise
NOT Precise



Precision and Accuracy

e Precision is the degree of consistency or reproducibility of
measurements made with physiological instruments or
devices. There should be close agreement in the replicated

measures of the same variable or object under specified
conditions. Precision is similar to reliability.

e Accuracy involves determining the closeness of the
agreement between the measured value and the true value
of the quantity being measured’. Accuracy is similar to

validity.



Screening test Diagnostic test
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o ANUID (sensitivity) @ o AT (specificity)
lomatitulsav:lasuna o lomari hildiUulsmo:

NNASIVINUULSADST TasunansyN luulsa



Receiver Operating Characteristic curve (ROC)

ROC curve Wudulaoudnafondnu ouazamnimn=gaansadiionnnsay tmiom
ANATINN=AUTIILASIIVIASIVANNSDI

unu Y umnonuld nSeansiiaudndse uau X fan1 1-AUIIIN: HSo 9ns)
nauvdnUaou

ROC Curve

Sensitivity

00

L 1] 1] 1
00 02 04 086 08 10
1 - Specificity

Diagonal segments are produced by ties
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o duldovimudunusnyy (1du 45 aom) I 55 [/ fﬁ Worse
x = e . 2 I o
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i &
= -~ E I # &F‘l“'
e JiufillAd (Area under curve/AUC) = [ /, %5‘
= - e e { /¥
WuLASsItidNANIAUUSULUUYUI /7
1ASaaiio ”-”D : - .
o WufilAlABNNN ANUAYSAIUUTDY False positive rate
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