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Al

+ Variable comes from Vary + Able
» S0 variable is anything that its values can be varied.

o Variables are the phenomena or the topics that
researchers want to investigate.

Unngnsnd

Variable
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Unngnsnd Correlatlonal Unngnsnd
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Variable Relationship Variable
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yr . . .. .
/ madenlEEnn lwenIve

¢ JTaUMTIAAILUT
— Difference Testing or Measure of Association

' ﬂﬁmmﬁ%ﬂtjwéf’mzha
- Descriptive Statistics or Inferential Statistics

' Suiududsians
— Univariate, Bivariate, Multivariate
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(Measure) (Attribute) (Object) (Number)
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(Subject)
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SLAUNITIAVDIA LS

» Nominal Scale
o Ordinal Scale
o |nterval Scale
» Ratio Scale
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SLAUNITIAVDIA LS
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dszinnauds

v daudssadszinnulafienludaiiias (Categorical o
Discrete Variable)

— Nominal Scale
— Ordinal Scale

v daudnBsdSuamndadiadaiiios (Numerical or
Continuous Variable)

— Interval Scale
— Ratio
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/7 @nuandIznnIninae

Population , Parameter »MS , I

o gad@awsynsun (Descriptive Statistics)
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NNINATOUANNAZIN

Population , Parameter »MS , I
i .
| |
: Hypothesis Tgsting
| |
| : :
Sample , Stafistic , Mean,'SD.,r.

o gad@awsynsun (Descriptive Statistics)
v gsdidenunw (Inferential Statistics)
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Population

S |
Described by Parameters ample

Described
by
Statistics

3. W58 ANONELYENS



A o -
/ ﬂ']‘ﬂ?liﬁﬂ@lﬂ‘i‘iﬂ']ﬂ?lli)&da

v giGNUIvanisdnans (Central Tendency)

¢ gi@NLvuanfieniInIzane (Variation)
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Central
Tendency

Distribution

Variation
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Numbers

Nominal
Ordinal
Inrerval

Ratio

ANANUIVDNDIAINANY

Permissible Measures

Mode

Mode, median
Mode, median, mean

Mode, median, mean
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ADANUILDNDINTT

32918

o Ordinal Scale
~ Interquartile Range

» Interval and Ratio Scale
- Range (Max. - Min.)
- Variance
— Standard Deviation
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ANWWENITNIZANY

o anut (Skewness)
v anulas (Kurtosis)
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NI13N3ISINe LU ‘]Ji:ﬁ giuna
(Normal Distribution)

Mean

o Symmetric

Median
Mode

+ Bell Shaped
 Mean = Median = Mode
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(Negatively Skewed)

Mode

Median /

Mean
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(Positively Skewed)

\ Median

Mean
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Percentage
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"/"\What is random variable?

¢ erutsgu (Random Variable) Huduilsnlanals
ﬂ’mﬁ@@iwaoé”sLLﬂiifuLﬂuvlﬂlué’ﬂwmzmaamiﬁiw

» Random Variable = Random Sample + Variable
' GBENNLTW LWINTD ANTaIAILUIRa W LAz Nas
' GDHNNLTU LWE ANTBIAILLT Ao T8 e Wil

* ADYILTY SIHE UIARUN
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Probability

anunaziilu (Probability)
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Probability

Iamaﬁ"«mﬁaﬂvlé’gﬂuﬁ'a%l,mo = 20/100 = .20
Iamaﬁauﬁaﬂvlﬁgﬂuﬁa%mL‘Cm = 80/100 = .80
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Probability
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Probability
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NaNAIDE

qQ
wasndaany = 10

(p=.03)
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' Ho L ONWIRTY = 182

' H,: anwImae # Bl

£l K 4 [
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/R3InznmInadaUaNNA 1

Verification — maneseula ﬂﬁgﬁ]ﬁ%‘%aﬁuﬁmmqwﬁﬁ?@ﬂ
Karl Popper’s Falsification — msnasaulaswinangiwtn
AN B UWHA

Logic of Disconfirming Null Hypothesis

o Null hypothesis can never be proved to he true, only
falsifying or disconfirming
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“Type  and Type Il Erro

Actual situation
_Hotrue  Honottrue

: Type 1 correct
_é rejectHo  orror decision
(3] failto correct Type 2
a reject H; decision error

o Type | Emor e msdiss H, gla Hy tJua39

o Type Il Emor da mslddgies H, 3o H, 1duing
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o Type | Emor &e False Alarm lzsnysnwal o
(Alpha) WUANAMALA AL TN

o Type Il Eror @e Faled Alarm lzsysnwol
(Beta) unuaruamaiadondsznnii
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i R P22t Fffect Size

power
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Power

* FIUIINARIUNIIRDG 9h ﬂ’]’]ll‘lrll’]ﬁ]ZLﬂ%l%ﬂ’]ﬁ
Ufies Null Hypothesis iiiaifuina
X e
’ T%a%lﬂﬂ
~ IIWIUNGUADEN
- NMINITINVBITOYA
- awauaddniwansannunands (Effect Size)

- SLAUULRIALY
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v H,:we n laldan w2

. '1Zmzlﬂeahmzl°n

o Type | Eror = 4399 us? wig n lailasin wie o we
ANRAARUIN W18 N L wanan

o Type Il Emor = 2359 ua2 wig n & wig 2 uaas
AARUNN DY
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|and Type Il Error
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v H,:lwlaila lnaianans

o H,Wlwdanans

o Type | Emor = 2339 uan Iwhilalnd udsmmio
LAawNs b 1A e

o Type Il Error = 2399 us? TWlwdanans udsmuim
anny W lng luas
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o Type | uaz Type Il Emor azzauwnmanu theanw
HANAIFDBLADWARININ ANNRANSIADNO U IV
YOH

o wissnlanaziivua Type | 19 1havannse

fnua Type Il audwSesdennndudaunit uas
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NINAFDUANNAZIWN AN

o Significance Testing

- nagaunpdaylaansltsinasauanudigin

o Confidence Interval

— YTe U AN TIIANNLT O N U BIUTETINT
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Confidence Interval

 AsUszunweLYIaantu

~ Point Estimate X+7Z’ S

~ Interval Estimate Vn

o Confidence Interval da msUszunadIwULTIIVD
@i’]ﬂszmmdﬁﬁma%iszwmmwvl,ﬁ

o Confidence Interval = Statistics + Sampling Error
(Margin Error)
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Confidence Interval
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(Precision)
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/" Confidence Interval

X+7 —

2000

400

10,200+196 =10,004 - 10,396

10,200+1.96°

3. W58 ANONELYENS



Significance

o Statistical Significance fnusamnaia
o Practical Significance finasaynivdijua
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Types of Statistics

+ Difference Testing Statistics

- Wisufisudads Sowas (Descriptive Statistics)
~ t-test, ANOVA, ANCOVA, Chi-Square

o Measures of Assoclation Statistics

o Inte

Pea
de

'SON'S
nende

-actor  Ar

Scaling

', Regression, Canonical Correlation
Nce Statistics

alysis, Cluster Analysis, Multidimensional
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Types of Statistics

o Parametric Statistics

— t-test, ANOVA, Pearson’s r, Regression
+ Nonparametric Statistics
~ Mann-Whitney U, Wilcoxon, Kruskal Wallis

o Robust Statistics

— Trimmed Mean, Winsorized Mean, Winsorized Variance,
Resampling Statistics
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o [-fest
- Y=X

— lasn Y WuerudsdsSunm waz X Lﬂuﬁmﬂﬁ@mjmma

1o 2 gy

dnndaInals
(Bivariate Statistics)

- mngududssznu 14 Independent Sample
v thazilia Assumptions 1% Mann-Whitney U
- dnauldusaszniu 14 Dependent Samp

o tazifia Assumptions 1 Wi

coxon Sig

€

ned Rank
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dnndaInals
(Bivariate Statistics)

+ ANOVA
- Y=X

— lasn Y WuerudsdsSunm waz X Lﬂuﬁmﬂﬁ@mjmma

ldunndn 2 naa
- dnguidudasziu 14 ANOVA anudnd
o thazifia Assumptions 1= Kruskal Wallis
- thnguliidudasznu 15 ANOVA for Repeated Measures
o taziia Assumptions 1 Friedman Test
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annaasauns

(Bivariate Statistics)
v Pearson'sr
- Y=X
- Toof Y illudrudsidarTanm uwae X idudaudsigosSanm
o Chi-square
- Y=X

- leasn Y 1Juaulsianau uaz X 1Juaulsiangw

3. W58 ANONELYENS



dnanratganils
(Multivariate Statistics)

Multiple Regression

Manova (Multivariate Analysis of Variance)
Discriminant Analysis

Canonical Correlation

Factor Analysis
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dnanratganils
(Multivariate Statistics)

o Multiple Regression
- Y = X1+X2+X3+...+Xn

— logn Y WuenudandsdSunm waz X tduarndsigevSuno

(enafidudsdangule uddasudaadudauds Dummy)

o Manova (Multivariate Analysis of Variance)
= YI+Y2+Y3+..Yn = X1+X2+X3+...+Xn

— lasn Y tduarudsdsvSeno waz X 1Huaulsiangw
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dnanratganils
(Multivariate Statistics)

o Discriminant Analysis
- Y = X1+X2+X3+...+Xn

- legn Y Judiudsdangu uas X duarudsiBevsunm

(enafidudsdangule uddasudaadudquds Dummy)

o Canonical Correlation
— Y1+Y2+Y3+...Yn = X1+X2+X3+...+Xn

— losn Y tuarudsdsvsenom waz X tduaudsiasvSuno
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dnanratganils
(Multivariate Statistics)

o Factor Analysis

- X1+X2+X3+...+Xn

- Toofi X ifludaudsigasSanm
o Multilevel Analysis

=Y = XI+X2+X3+...+Xn

— logn Y Wuenudandsdsunm waz X tduarndsigevSuno
(erafdaudstangule uddasudanduaauys Dummy) ua
= P tﬂl 1 O a\ 6
3 X UN9AINBLARALITAUNITIATIEN
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Multilevel Analysis

tlaqgszaulsatsau

L quéﬂﬁﬂmﬂ?{ﬂuuﬂ@mq
gisms (LEADER)  p-----
2. Ymusssulsadau (CULTURE)

A 4

aq85eAUAS

1. Arudewalalusu (JS)

2. AugniiusiansAnig (ORCOM)

3. nsFuFnnsailuayuaInesAnis finvasasdnIs
(POS) (OCB)

4, u39qslanalu (MOTIV)

<-—-—————————-ﬂ

a @ a
I NE)a nysNNISLwaNIBN

3. W58 ANONELYENS



EDU

DURA

EXP

CH

INS

INT

IND

QUAL

"/ Structural Equation Modeling

Q1

Q2

Q3

Q4

Q5

Q6
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