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1. Uszinnveanuils

* Nnsananaiuvieiunananu

—a1l59a52 (Independent Variables ) ttazaanilsma
(Dependent Variables)

—mandsunsnaeu (Extraneous Variables)

—aansaunaryaudsaariu (Mediator or Intervening
Variables)

—amalssu/mnu (Moderator Variables)
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1. Uszionvesnmls (no)

° Ha1sanananyzvasaanuys
— s enaanyae (Qualitative Variables)
L = =
WY e and Uszianlsasey
— audsi¥ S (Quantitative Variables)
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1. Uszionvesnmls (no)

* HAITHMUAINNNADIUDY
— fnilsneiiog (Continuous/Metric Variables)
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Variables)
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* MU MUIAU (163 MNNI 1 N9)

* MIumIulsmun (1 a3 NN 1 §9)




3. 52 UM IAN NS (Measurement Scales)

U/

® INATIUINUNEA (nominal scale)
®* 31191519 UAD (ordinal scale)
® 11A51¥I/OUATNIA (interval scale)

® 317510M518IU (ratio scale)
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- AsulBauisuaadauasnaudlacing 2 nanntludgsedueae
Independent t-test

- AsulBauisuaadauasnaudlating 2 naniluidudsssea
AURIE pair t-test

- MU UAILARAUDINANAIALINIAILE 2 AFNEAIE Anova

- asulFautiauaNinasgagIudalagnals
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- AMtAATITiAAUINNUSULULLNaSAU (Pearson’s
product moment coefficient of correlation)
- guduusuuusiasuau (Spearman’s Correlation)
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AN IV

1. ussanaanuasaluls
e LANWIIANUA e LHNUNA AT
e InAAULLTAULALIY e Proportion, Ratio, Percent
e TaLUTUNLNFRIUNKNY e Mean, Median, Mode
e IANNTNTYANE e Standard Deviation, Variance
e TAANUFUNUS e Correlation

2. wlsaumnaguanuuanang

e ANUA WiadnIU e 42 -test
. ANLRA e t-test, One-way Anova
e ANLUTU5IU e F-test

3. ussENAAMNTUNUS e Correlation

4. Wavinu e Trend analysis, Regression Analysis
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Descriptive Inferential

1. Nominal Scale |* wanuasaud e 2 -test

> 9RHRY AT LWHNUAL
e TAUUITUNLINFRIUNAY
» Mode
e TRANUFUWUD
» Phi Correlation

2. Ordinal Scale  |* wanuasaNud e 42 -test
> 928RE M9 LLNUANI

U0 AU A W17 AUlLle

UINHIANNUANEIIUDY
vihensie udszazving  |© IALUITUNLNFRIUARTY
AAILGARTIUUIA IUFINTO » Mode, Median
sz'lel 39 1IN AU A e IANNTATZANE
11g Auli'le » Range

e JaANUFUAUD
» Spearman Rank-order
Correlation
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Descriptive Inferential
3. Interval Scale |* “3nuasmua - X2 —test
> 92T M99 LLNUAN
N AU AL w13 Aule o L v * t-test, F-test,
N1 AL T .uvl’ e JALUTUULANFIIUNRY
LWIIEANUUANAIIUDY . Anova
eminnTudaulst > Mean
HAQEAIEIURILIBE e Jannsnszana
WHIWILVING AU » Standard Deviation
e VIAANUIUNUD
» Pearson Correlation
4. Ratio Scale ° UANWIIANNE e v2 —test
> 92LAY ANI LLNUAN
UIN QU AL K15 AU'LE WRY ~ S v e t-test, F-test,
Py e IAUUITUNLINFRIUNKY
i > Mean Anova
e JAANTNITIANY
» Standard Deviation
e IAANUIUNUD
> Pearson Correlation




Data Level & Measurement

el of | Tunlimdngshunan: Jannsag
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AUAAAY A
ANAUaY B

e AAT&IU (Ratio):

o | ANNAuavRIutiat
* &a&U (Proportion): ANNAUDININLG

e ja8ay (Percentage):  &mau x 100

Q/

- Judinauadia (Mean) X = =X

0, 8, 12, 21, 24

e AsagU (Median) &5 15 o o

e UllaN (Mode) 2,6,8,8,12, 12,12, 21, 24
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e Wida (Range): ATLUUNTAFIFA - ATUUUATAEA
e Quartile Deviation: Q; ; Q
V2
e Standard Deviation: SD \/Z(X X)
N
. S(X — X)?
e \ariance:
N
. - 100 x S.D.
e Coefficient of Variation: CV =
= (X = X)3/n

 Skewness (Sk)
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Equal variances
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NMSAONHUINAIENMVUFY (random selection)
NIFDANUIUAIDENIVINANUULIGH (random assignment)
N51A0NNANNAASIMULIGN (random treatment)
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Campare Means
zeneral Linear Model

zeneralized Linear Models

M Means. ..

U Cne-Sample T Test. ..

Xy Independert-Samples T Test...

m .




Case 1 Equal variances assume

Independent Samples Test

Levene's Test for Equality of

Variances
F Sig. t df Sig. (2-tailed)
post  Equal variances assumed 153 697 1.769 122 070
Equal variances not assumed 1.765 | 116.492 030
Case 2 Equal variances not assume
Independent Samples Test
Levene's Test for Equality of
Yariances
F Sig. t df Sig. (2-tailed)
CLEAR  Equal variances assumed 6.071 014 -.136 390 B0z
Equal variances not assumed -.141 | 372530 288
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M heans. ..

U One-Sample T Test. ..

X Independent-Samplezs T Test ..

icompare Means
izeneral Linear Model

izeneralized Linear Models

b . . .

Mixed Models n.,!.:.E Paired-Zample=s T Test ...




Multi-WAY ANOVA

> YR Aa A (oW .
l¥einu1ondswarian (main effect)
a A a v U d
uazaﬂﬁwaﬂga NWUD (interaction effect)
] W Y :id Y W
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INTERACTION

MODERATING
EFFECT

EFFECTS

INTERACTION EFFECT A =MODERATOR

OF A AND B ONY n
B

B
B=MODERATOR

EFFECT OF B ON Y DIFFERS AT A n—d

EFFECT OF A ON Y DIFFERS AT B




Equal variances
NQNFIDENA R
B o | | W
a3snNan Equal variances
ANOVA - | not assume
' ' Y 3:’
NQNNIVE N B (repeated
| v o o
AUNUBNY measure)

ONE-wAY ANOVA, TWO-WAY ANOVA, Multi-WAY ANOVA



Analyze Graphs  Wilties  Add-ons Window  Help
Reparts rjmp + - BHE =
. Deszcriptive Statistics b
Takles b
Compare Means b M heans. ..
izeneral Linear Model P U One-Sample T Test. ..
eneralized Linear Models b X Independent-=amples T Test ...
Mixed Modelz b .:.,!n.E Paired-zamples T Test...
Correlate b B Oneviay anowva. . [%

++ One-Way ANOVA: Options

L

Statistics

(| Descriptive

|| Fixed and random efiects

-

'v| Homogeneity of variance test

|| Brown-Forsythe
[ weich




vai One-Way ANOVA

& i
gﬁ S
ﬁ anje
ﬁ ecu
& exp
&7 bark1
&7 Ecua,

&7 DEVELOP

&7 RULE

Dependent List:

£ INCOME

Contrasts...

Pozst Hoc ...

options. ..




2! One-Way ANOVA: Post Hoc Multiple Comparisons

-Equal WYariances Assumed

=D = || waller-Duncan

D Eonferrani |:| Tukey Type Type | Error Ratio:
Sickak ] Tukey's-b || Dunnett

[]si ey =

[ | Schette [ | Duncan Control Categary § (| gt

[ | R-E-Gaw F [ | Hochberg's GT2 rﬂﬂ

|| R-E-Gawi @ | Gabriel (@) Z-sided () = Contral () = Contral

-Equal WYariances NHot Assumed

|:| Tamhane's T2 |:| Dunnett's T2 |:| zames-Howvell |:| Dunnett's C

=ignificance level:




a d
Nﬂﬂ]ﬁ?!ﬂﬁ]%ﬁg{?ﬂ t-test

Independent Samples Test

Levene's Test for Equality of
Yariances
Sig. t df Sig. (2-tailed)
INCOME  Equal variances assumed 001 980 -.641 290 522
Equal variances not assumed -.6326 | 323.694 526
a o ¢ Y
NaN133NINLTiNEY ANOVA
ANOVA,
IMCOME
Sum of .
Squares df Mean Square F Sig.
Between Groups 047 1 L47 412 T2
Within Groups 44,095 290 113
Taotal 44,143 391
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Nnesunelanaanlsau (R?) weeels

Graphz  Uilties  Add-ons Window  Help

Reports r B9 D
Descriptive Statistics |
Tables b
colest
Compare Means b A0
=enetral Linear Madel b ‘ EH‘} Linivariate. .. ‘
zeneralized Linear Models » ﬁm multivariate. ..
Mixed Models 4 Eé';"' Fepested Measures...
Correlate 4
= Yariance Components...
Fenressinn | B e




ANOWVA

MR ARGa
Sum of
SrLANeS ot Mean Sguare F 1 [e
Between Groups 27871 2 13.786 11.302 000
wilithin Groups 47 571 29 1.220
Total TA.143 41
Tests of Between-%ubjects Effects
Dependent Warable BMEDARR LG
Type Il Sum
SOurce of Sfuares ot Mean Soguare F =1[x ]
Corrected Model 278717 2 13.786 11.302 000
Intercept 414.847 1 414 847 240,108 000
method 27.a71 2 13.706 11.302 000
Errar 47 4871 349 1.220
Total 490.000 41
corrected Total 751473 41

a. R Sguared = 367 (Adjusted R Sguared = .334)
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Mame
585
feed
SCOre

Type Width | Decimals Label Values Missing Columns Align MeasLre
Mumeric 8 0 lﬁﬁugmaﬂ'vm@u-ﬂﬂﬁm 11, lowi ses}.. None 8 = Right o Ordinal
Mumeric 8 i MTOLTHIRING 11, over take . None 8 = Right & Morinal
Mumeric 10 2 ARAAMHAAIATIE  None 999.00 8 = Right & Scale

S5 feed SCore
142 1 3 6375
143 1 3 375
144 1 3 Db 25
145 1 3 4375
146 1 3 6E. 75
147 1 3 G5 7o
143 1 3 4375
144 1 3 6E. 75
150 1 3 D6 2%
151 2 1 917
152 2 1 25.00
153 2 1 20,00
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Analyze Graphs  LHilties

Add-onz  Windoww  Help

Feports

Descriptive Statistics
Takles

Compare Means

izenetral Linear Model

b
b
b
b
b

@ %

[ [ var [ ver ]

GLM e
aen  Univariate. .. l}




wa1 Lnivariate

Dependent ariable:

- - o
@? FZLL AT HATILF T2, .

Fixed Factor(=):
d:l lFf'i]iE‘lHE'lIEh]éllﬂFl'iEh]...

E'} 17 imlimﬁﬂﬂ@ [feed]

Fandom Factor(z):

Covariatels):

WS Wieight:

Feszet | | Cancel
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Y a q
ﬂ’cli’)fh\‘iﬂﬂﬂ1§?]!ﬂ§1$‘ﬁ two-way ANOVA

Source Sum of df | Mean F Sig.
Square Square
S
( 7817.51 2 3908.76 | 12.56 | .00
. IS HGIUE (SES)
main effect S
= 207.69 2 103.84 33 | .72
NI1ILAEN(FEED)

Interaction { SES * FEED 10446.69 4 2611.67 8.39 | .00

effect Total 1713560.91 | 443

R2 { R Squared = .119 (Adjusted R Squared = .103)




Estimated Marginal Means of azuuuATIHAAIATIEW

=1
0,00 AINTDUTHLRLIG
= pver take care
— free
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o
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fen )
| .
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E
)
[Ty
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45 00
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Simple Regression

Multiple regression
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bl R Y /

y = 0)+yx +e

y 4
b, UNU FTYSAAUNU Y tHMHUAIN x =0

bl unu miszanavesanlssantonoos (Regression Coefficient)

A 1 A A Y
nsemnuaasmsilasunasvesnndsan y

wiagndsau x twasldvrilarivae
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A W d' o) v
b0 ﬂ@‘i%ﬂ%ﬂﬂ!!ﬂuY!NﬂﬂTﬁuﬂi‘ﬁ X, = X
b, , b, , b, 1umlszanamesdilszans
AANBEIUIITIU (Partial Regression Coefficient)

Tﬂsmmb Slusfinaasms)seunlas
voamudsmu y itesramlsda X aen)
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m———— . e
msdssinunmnilinesvesrumMIanosNy gl

ly35MasaesoaNga (Least Square Method)
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Fitted Line Plot
Airfare = 225.2 + 0.1322 Distance

Dallas {1000, $395)
400 A
* &
350 A
o residual = §37.4
| .
o
=
< 300
- ———residual =-%52.40
)
&
Mew Orleans (789, 274)
250 4 "
&
200 400 600 200 1000 1200 1400

Distance
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ABUUAAIIUDANIZIINAUATING

1. ﬂ'1 Tolerance ﬁ@ﬂﬂﬁ 0.19
2. a1 VIF ID# 5.3
3. m Condition Index 3J1ﬂﬂ31 30
AA vV AU !
rachdinusisulsausunassdadiulliie
daaaunuudsdsIv (Variance Proportions)

HUNI 0.90
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Analyze — Regression

—— Linear...

Statistics...

1aan Collinearity Diagnostic




Coefficients?

Lnstandardized Coefficients Eél'_';r;gﬁg %E?Sd . - Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) 4.107 365 11.256 000
& =024 U211 -.115 -2.580 010 14 1.400
L] - 026 U211 =055 -1.230 220 698 % 1.432
Gl 292 017 10 17,354 000 828 1.194

a. Dependent Yariable: aruuunilead@mns

Collinearity Diagnostics®

4 Variance Proportions

: Condition

- Eigenvalue

E}Dd Eg;g?_l Inclex (Constant) 7 LA 4

1 1 3.915 1.000 a0 a0 a0 a0
2 043 9,592 3 19 3 .95
3 22 13.3587 A4 B3 a0 2
4 020 13.8465 22 27 94 a0

a. Dependent Yariable: aruuuaAlaE @6y
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YR v W ¢ V Y Y d!
1. Gl‘liﬂﬂ‘}zl1ﬂ313~lﬁ3~l‘l/\l1!ﬁ§$1"i31\‘1ﬂ3!!1j§ﬂ13~lﬂ3“rﬁ!\‘]

nuawmUsauriaen
2 Jgdnwdgaaiuanuudsdsivluainsana

=

a\ Yy w >4
ﬂ@ﬁ‘lﬂfﬂﬂﬂ%ﬂﬂ?!!ﬂﬁﬂu

Model Summary

Adjusted | Std. Error of
Model R R Square R Square | the Estimate
1 .666° 444 440 1.26

a. Predictors: (Constant), &, %, 1ny
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3. lyanyudsaumavanswaveea wmdsau
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Coefficients®
Standardi
zed
Unstandardized Coefficien
Coefficients ts
Model i Std. Error Beta t Sig.

1 (Constant) 4.107 365 11.256 000
6 -5.41E-02 .021 -.115 -2.590 .010
LAY -2.59E-02 .021 -.055 -1.230 220
GE] 292 .017 710 17.354 .000

a. Dependent Variable: avuuuAtuaA&ns




5. 1‘1%} ﬁ NHY1 main effects 1a¥ interaction effects

T U Y AaA U
szrinamndsaununenlndsaa

Tests of Between-Subjects Effects

Dependent Variable: ATLUUATLAAFAS

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 781.0982 168 4.649 3.137 .000
Intercept 6056.678 1 6056.678 | 4085.991 .000
CLEVER 25.683 18 1.427 .963 .504
HAPPY 426.958 23.720 16.002
CLEVER * HAPPY 225.627 132 1.709 1.153 173
Error 342.412 231 1.482
Total 21946.000 400
Corrected Total 1123.510 399

a. R Squared = .695 (Adjusted R Squared = .474)
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SE¥ mathach
46 1 18.00
47 1 12.00
48 1 14.00
49 1 20.00
o0 1 16.00
o 0 15.00
S 0 16.00
03 0 15.00
5 0 14.00

mwessen 0 B |



- Group Statistics

- Std. Error
- [ Mean Std. Deviation raan
mathach 1 150 14,3000 3. 72955 el =l

U 150 ¢ 15.9067 5 3.66954 299654

. df Sig. (2-tailed) Dt

-2.580 203 .010_D

Standardized

Unstandardized Coefficients CoefCiants

Model B Std. Error Beta

1 (Constant) 15.907_D 303 52,441 000
SE -1.107 D 429 148 | -2580¢ .010 |

a. Dependent Yariable: mathach
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=22 Linear Regression
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Path Analysis
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Hierarchical Linear Model: HLM
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Hierarchical Linear Model: HLM
a d U
(MIAATCHNISA)

I~ a :a:ad' a ca A
Wumatiamaaoanlylunisinsizronsnave
W o W d'd T U 43! W o
AIMIgragsZauNiaendsmu sananiue
= Y (~1 / Q'J . °
Nlassasiwiluszavanviay (Hierarchical)
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Yi = B +By(X-X)) +R;

Byj =Tyt 'y 21+ Ty, 22+ 323+ U



MULTI-LEVEL/HIERARCHICAL DATA

szinnvesveyanyizau

1.
2.

3.

U/

Nested data

Longitudinal data or Repeated
measured data

Meta-analysis data
Moderating/interaction effects



Nested data

School level

Class level

— M-%




AZUUY GAT YDIUNIUUTYU N. 6 VOIDIVIAUUNYI

INIAUUNYS
|
| |
NNV NA.1 NNIUA NA.2
| |
| | | | | |
SCH.11 SCH.12 SCH1.n SCH.21 SCH.22 SCH2.n
| | | | | | |
C111 | Cc112 | c113 C121 | c122 | Cc123 C211 | C212 | C213 || €221 | C222 | C223
S | s | s S | s | s S| s | s | s|s|s
1-30 | 1-30 | 130 | | 1-30 | 1-30 | 1-30 1-30 | 1-30 | 1-30 || 1-30 | 1-30 | 1-30




Variance (GAT) = Variance 52¥19un5au el utiod

+

. " Yy A =
Variance 5% 149703581l

+

, : d A
Variance 5% 1491595 8ume]uuanum

+

, : X 4
Variance 5$HNUYANHNNTANY)



Longitudinal data or Repeated

measured data

Student level
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Meta-analysis data
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INTERACTION

MODERATING
EFFECT

EFFECTS

INTERACTION EFFECT A =MODERATOR

OF A AND B ONY n
B

B
B=MODERATOR

EFFECT OF B ON Y DIFFERS AT A n—d

EFFECT OF A ON Y DIFFERS AT B




FACTOR ANALYSIS
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J5e ‘=s (Factor Analysis)

o d

1. ﬁ1§3%!!ﬂ$’58§‘]4®\1ﬂ1j385ﬂ®‘]]
(Exploratory Factor Analysis: EFA)
A v (4

2. guguaInlsznou

(Confirmatory Factor Analysis: CFA)
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(Exploratory Factor Analysis: EFA)
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szue9nilszney

Factor Sample size
loading needed
for significance

.30 350

\35 250

40 200

45 150

.50 120

o0 100

.60 85

.65 70

.70 60

75 50

Hair, 2006: 128

131




(Confirmatory Factor Analysis: CFA)

-lylumsasivaaungun
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a = Y
934150 I
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| Validity) ¥93IA593349I7
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d
ﬂ1‘§‘nﬂﬁf’)‘]ﬂﬂ' ertifIa (x2)

MName
NO
|SEX
!SATIS

Type Width | Decimals Label | Yalues | Missing ‘ Colurnns | Align | Measure
Mumeric 8 0 Mone Mone 3 = Right & Scale
Mumeric 8 I, 2ht Mone = Right @5 Nominal
Mumeric 8 0 i, ﬂ&i‘zrau}_._ Mone 8 = Right < Ordinal

[ SEX SATIS
1 1 1
2 1 3
3 2 2
4 1 1
5 2 2
4] 1 1
i 1 1
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»u: Crosstabs: Cell Display

Row( =) | -Counts

Tl saTIs

Dhserved
Expected

Columnis); |

& SEX

-Percentages— rResiduals

|:| Rowy |:| Unztandardized
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[ | Tctal || Adjusted standardized
exious | | et

-Noninteger Weights

i| IEI Found cell counts I:::I RFound case weights

l:::l Truncate cell counts I:::I Truncate case weights

l:::l Mo adjustments

h Continue | Cancel || Help
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Chi-Square Tests

Yalue df ﬂ?gfgﬁjeﬁ':?
Pearson Chi-Sguare 7,567 2 020
Likelihood Ratio 7.945 2 019
Linear-by-Linear Association 6.9:29 1 05
M of Yalid Cases 273

a. 0 cells (0% have expected count less than 3. The minimum expected count
i 11,80,




SATIS * SEX Crosstabulation

SEX
- Total
gt WEL

SATIS  “lugau Count 51 a6 137
Expected Count 40,4 95,6 137.0

% within SEX 49, 3%

douluna Count 101
Expected Count 20,8 71.2 101.0

% within SEX 28.0% 39.8% 36.23%

HE UL Count = 32 40
Expected Count 11.8 25,2 0.0

% within SEX 14,4 %

Total Count g2 196 278
Expected Count a2.0 196.0 273.0

% within SEX 100.,0%; 100.0% 100.,0%;
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Structural Equation Modeling: SEM
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