N199LAT12AN LT 991 T9H

v
Q/

ADATUNANAINTLARINEN

A9 6 W'zﬁ_l'a“zm?gmﬁm

Aurin Welszid3ganila (INTMD STAT PSY)



TATITI9N1TUN LA L

1 dl dl (-4 v v

® ANLRAYNLITLILLALLAY
® N1971ATIEUANNLLUTLFIUTIN

v dl” Y 1 Y Aaa
* JanNAILLAYARNAUNIT AR
® NNINAFBUAIINLN
® YUNARNTNA
® NAWAZNNTNINUAUUIANGHNAIDEINS

e WFaumauiuanRau

18 {unAN 2559 &uvin watsidiguniin (INTMD STAT PSY) 2



IRICANG

* F9111l999% (Covariate) A2 AauLlsNAIAINAZANNUS YiTaatLN8NNg
Wagunlasrassnulsanu
" ANHWANANTEUINNLAAR

B poNdINITanaunI TN lna LTy

* NM5IATIZRAINNLLTUFIUTIN (Analysis of Covariance; ANCOVA) Ag
NIINARDUANHNLANFINTZNINNGHN InAILANDNINATDIAIKL 799N I
AST

" NAN9A UNBVIBNATDINGH sewinspuifiinessauyssaniniu
LG ﬁWEW%W@ﬂJ@Qﬂ’]?ﬁﬂ@U?N a‘wdﬂmu‘ﬁ'ﬁmmmmﬁ‘aﬁ@ummfﬂﬁﬁlﬂfamu
LNINY

18 FunAN 2559 &uvin watsidiguniin (INTMD STAT PSY) 3



IRICANG

* NMsAsEANILsIausaN WlunnsldatAdoslunisatmaA197 %N
NANFDENNNALLIPININNINAUIAY ANNLANANIENIINgNaziTiy
agingls

° QﬁuLLﬁlﬂm’]\‘iﬂUﬂ’]?@Uﬂ (Matching deS|gn) m‘@ma‘mwmfaﬂ
(Randomized block design) m@qv-mmmm,t,ﬂﬁ‘mmmﬂu eml,ﬂumﬁ‘
ﬂQU@NIﬂﬁlﬂ”}ﬁ‘@ﬂﬂ%V}ﬂIﬂ\‘lf);lj’ﬂfﬂﬂLL‘LI‘LIﬂ”]ﬁ“V]ﬂ@’ﬂQ

m dl 1 v 1 ad d”d o o ana 1
Gm%ﬂmqﬂlumwmm Qﬁﬂﬁﬁ“uﬁ\lﬂﬁ@ﬁiuﬂ’]?ﬂ/lﬂ@‘ﬂﬂ%’]ﬁ@ﬂﬂ@lx‘lﬂ’ﬂ

18 {unAN 2559 &uvin watsidiguniin (INTMD STAT PSY) 4



IRICANG

° Mmmm%mmmmmuwu m@uﬂ?vz@mam@m@@mwmmmLLﬂﬁ‘
‘VI‘LN LN@WJ‘LIF’]N[?]QLL‘]J?@% LLuQﬂﬂuLﬂuLLuQﬂﬂLﬂﬂﬂﬂusLu ANCOVA

Qad

s LL‘LA‘L&@QGWILLﬁ]ﬂﬁ]’Nﬂuﬁ‘wW)’Nﬂ@MWﬂ@@\‘iLL@vﬂ@Nﬂ'}‘LIm\I
LN@WJ‘LI@NVIﬂHVﬂ’]H’]@QﬂQ‘]ﬂMWﬂL‘Vlﬁmﬂuﬁ‘wW)’N 2 ﬂ@qll

18 FunAN 2559 &uvin watsidiguniin (INTMD STAT PSY) 5



IRICANG

* ANCOVA wiiasqudofinanisiiasnzinanas usignangluuulifmunzas
ANUFUNNIUFELINALANNLANANNTE U NNEN

* sauiledan azgnldluannisonnesndusaulsnah 1 uazdauilstaszas
gnlainld luannisidugein 2

* foutlsaaszazgnnadaLdnasuiaANLlslsuanssaullsnnn e
NHANAINAuLlsTINTe

18 FunAN 2559 &uvin watsidiguniin (INTMD STAT PSY) 6



I Qi Qi Q/ >V
ANLARALNLTLILLAN

ADATUNANAINTLARINEN

A9/ W@ﬂ?:m"}gmﬁm



1 dl Qi (Y4 v
ANLAALNLITULAN

* i ANOVA muﬁmmamvmu@ﬂﬂumLa@wmumvﬂ@u ﬂ”]L‘tl@ﬂ
L‘VI@’TLA@"]@L?EWM mmaﬂwmiuﬂﬁu (Unadjusted means)

* sl ANCOVA aziinislfuriaasaasisiarngy Winiaegsaulssuly
LAATNGNLYINNENAY

18 FunAN 2559 &uvin watsidiguniin (INTMD STAT PSY) 8



1 dl Qi (Y4 v
ANLAALNLITULAN

* FeLNaLAILLTANNIENIWNNANRTN RULAZALAY

FiaLklTma PIALRALURIFLL IR
A o 1 = 1 [ % 1 ai
PUNNEILLUTFINNANNNALANRAE]
1 A A e 1% v/t |2
ANRALNLISULAY 1_/1 .’Q/.,
1 Aﬂl Aﬂl % 1 o 1 . .
ARICRHELS PG 7 o ¢ ‘/‘
2 @ '.
_’1:',/,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,/
> FILL9TIN

18 FunAN 2559 A wetszidsganiln (INTMD STAT PSY)



| dl Qi (Y4 v
ANLAALNLITULAN

* AaaNUFULAY (Adjusted means) A8 ANLBALLBIAALLTANN I LLAAS
NAN WasulsfuyuualANAUALaAE

7]-' = 7] — bl(Z_1j — Z_l) I bp(Z_p]' - Z_p)

* nstfuAnasfinnaInnITAzinanes NENNsauALaNaNeTIRY
wlafuminfiuAaas

V=Y =Y +by(Z1j—Z1) + -+ bp(Zpj — Zp)

18 HunAN 2559 &uiin wetlszidigunils (INTMD STAT PSY) 10



AMNLLANANTEUINANRALNUSULAY D1ANINAII, UALNII, INNY,

UFANALUNANINUANHNLANANNTSUINANLRALN 9 L3l LAl

ANNUAN AN AT AITNLANFNTBLIAY AYNNLBANFANNALNANIS

{

LANBINNNIN

A

LANFANSLIS)

LANFAN9LIas)

»
»

{

LANFINNNIN

18 {unAN 2559

A 4

A

.[

LANFNNTIREH]

.[

LANFNNTIRE

“LANA19NAN

»

A wetszidsganiln (INTMD STAT PSY)

-C

NN

 HRugandn

A 4

E— e
"""""" 1RGNN
11



1 dl Qi (Y4 v
ANLAALNLITULAN

* lunamaaasninisguidinngs (Random assignment) ANaasauLl9saN
warnguiiua liinazviniu

Ly = zZ_] ~Z.

* lunsdlil AeasNUsuLaY wazAann W lsUiuazslndAeenu

=<
Q
<l

18 HuAN 2559 &uvin watsidiguniin (INTMD STAT PSY) 12



1 dl Qi (Y4 v
ANLAALNLITULAN

dl 1 dl v/ 1 1 | 1 Q/
° LN@V’WL’Q@%IWJLLﬂﬁ‘?QNLLﬁ]@%ﬂ@'NLVIWﬂu

LI IEIZ TN
_, .
1 — N * e
e g
v & o
2 — 12 ~ e
®
e
L > pauLlerau
Z

18 FunAN 2559 A wetszidsganiln (INTMD STAT PSY) 13



1 dl Qi (Y4 v
ANLAALNLITULAN

1 ai o/ 1 1 o/ v 1 dl =\ o/ 1 ai ai o/ v
* YNNANRAALFAILUIIINWINAULAY ARAYLANAUANRALNUSULRA
WU L ludaeld ANCOVA?

® INT1ZI1 ATANNHANANA LN1INT1UL LRI ANCOVA A¥iiaenan
ANOVA (N1 lu Repeated-measures ANOVA HATAINHEANAIATIDE
n91 ANOVA)

* AN liNAAT NI AFDLAIINLANFNNTEUI NN ANE T

18 {unAN 2559 &uvin watsidiguniin (INTMD STAT PSY) 14



N199LA3121 AN L9199 591

* aonuuilstsungnaduneficaadnuuilsiluion axgnuLieanuian
SS

Error
® il SS_, WAy MS, _ HANtiasad A1 F 4931 A1 p Aad tanidaziae
NANITAUNEANATYSN2TL

SS

Between

[ SSCovaria’[e } SSBetwen Factors

Main + Interaction Effects

18 FunAN 2559 A wetszidsganiln (INTMD STAT PSY) 15



N199LA3121 AN L9199 591

ANCOVA

AT IFZFN ALl smN

ALl 999N

18 FunAN 2559 A wetszidsganiln (INTMD STAT PSY) 16



N199LA3121 AN L9199 591

ANOVA ANCOVA

AT IFZFN AT IF 2 FY
A A
O
- @
— ®
o ¢,
— ®
Y, DAL
o
®
>
AaLLl999N

A wetszidsganiln (INTMD STAT PSY) 17



N199LA3121 AN L9199 591

® 1714 FIN919LATIERANLL Tl One-way ANCOVA

ANNNLANFANNAT UL ANt FaLL 9994

V’]’J’n\lLLﬁlﬂﬁiqﬂﬁ‘gﬁfjﬂﬂﬂ@"ﬁ/ﬂ‘ﬁﬁﬂﬂﬂ’]ﬁ‘wﬂ@ﬂ‘]_l

16 s 2580 ANNNLANFANNT AU LA dnetTadanfasni1Inagdasuas Block



N199LA3121 AN L9199 591

® 1714 FIN919LATIERANLL Tl One-way ANCOVA
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HARENAADUAININTEUD laRN Analyze —> General Linear Model
HI9NNNINARDY UAIAINGNID — Univariate
antin Taefugingdusnn _. . - :
ﬂ fl » - . €& Univariate > [
1AL ULN AT LU TRIEL > . _
5 o _ quLﬂ?qu |§p::’nwarlable. | _
Tmﬂmmmamu@mmm@ﬂ Fixed Factor(s) m -
Tunisdusasiady | FanlsR s | F
Random Factoris):
Bootstrap... |
Covariate(s):
RIIEEREY p (T
WLS Weight:
> |
| (0]:4 I Paste Reset || Cancel He_i.E
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v v Y I Yo A @Uni-'eriate: Options \ o i
ﬂqmuuq Imﬂ?ugqq%muj\ﬂw Estimated Marginal Means GL@ﬂ@@EIVLﬂV]’NﬂJQ’]
= a

ﬂquﬂuLW ﬂ‘ﬁ’?ﬁlﬁﬁ"ﬂﬁﬂ&l\‘l Factor(s) and Factor Interactions: Display Means for:
(OVERALL)

= A o :
LABANLNRNT Post hoc comparison ¥ Compare main effects

Confidence interval adjustment:
LSD(none) ~

sex

TnefiasnispruaNIaILefs

o/

Tun19dusnsadu

Display
Descriptive statistics [&] Homogeneity tests
[7] Spreadvs. level plot

[7] Residual plot

Estimates of effect size

ki [7] Lack of fit
- tntrast coefficient matrix [7] General estimable function
1 o/ ,
CV] mmﬂu ﬂqqg\] LCV]q Lmﬂg\]ﬂu Significance level: Confidence intervals are 95.0%

2189ANLLTLIIUTENINNAN (gontinue ) [_cancet J[_telp ]

18 FunAN 2559 A wetszidsganiln (INTMD STAT PSY) 23



N199LA3121 AN L9199 591

aQ o/

fAdanagauANInIsyas -
2 « AnanaNealil@ilsu (Unadjusted )
HINNINAREY NRIAINYNTD 2 HLITU (Unadjusted means

antin Taefugingdusnn

UnpiiuwATavisancs Descriptive Stafistics
o ~ DependentVariable: angry
TneIf9aIN19AILANLIALRAE = e T SW D | T
o Y Male 51.30 496462 20
lunsdusnsiedu Female | 5500 ross | 20
Total 5314 3.89249 40
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HadenaaauANingaed
HFINNIINAABI NRIAINYNID

NAAaLANNWNENABIaIANL s susEIangu
antin Taefugingdusnn

UnaduwAtnevizant

Levene's Test of Equality of Error Variancesa

TnefinsnisaaunnanLeas Dependen Vanable. angny

F i1 df2 Sig.
Tun19dusnsadu 417 i N

Tests the null hypothesis thatthe error
variance of the dependent variable is equal
ACross groups.

a. Design: Intercept + drivehrs + sex

1 = 3 dl dl v dI” F% 1 Y Aaa
NANIBNAINALN GL‘HL';T@\‘]?.I@ ANAILLRN muﬂﬂumﬂ"mam
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aQ o/

HARENAFBLAIININTEUR SENATAIE L5491
HFINNIINAABI NRIAINYNID

£V v Y I Yo ‘ Tests of Between-Subjects Effects
Unantin Tagsusanidusng o
au a DependentVariable: angry

L _
ﬂqﬂLﬂuLWﬁsﬂqﬂM?ﬂﬁﬂ&l\‘] Source T:?:[I‘I'ﬁrlér; df Mean Square F Sig. PSQLEHIELE
Iﬂﬂgﬁlj’ﬂ\‘iﬂqi‘ﬂQMﬂNLQ@ﬂLﬂg Corrected Model 59£.533a 2 295 766 4.347 020 40
a Intercept 145019153 1 14519153 213.384 .0oa 852
Iuﬂrlj\{ﬁ]—lj\ﬂ m'ﬂra'u drivehrs 454 633 1 454 533 G.682 014 153
= SEx 462,358 1 452 358 6.795 013 55 =
| Errar 28N T.BET v 68.042
S Total 116106.000 40
Corrected Total 3Mp9100 349
a. R Squared = 190 (Adjusted R Squared = .146)
a Aa %3 %4
ANTNAUDIBILLL T
At eaglgduuuanuuansg (iu Tnsautihdnguedaninndngang)

1 dl dln/ 1| v 1 Q; dl o v
anAeasn iUy WigaAeaanlius
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HARENAADUAININTEUD _
Egjéqg\]mimm@m WAIRINYNID AR NLTLLAN (Adjusted means)

antin Taefugingdusnn

Estimates

UnaduwAtnevizant
Dependent Variable: angry

% =
TAYABINITATLANIANLAAY 95% Confidence Interval
! Sex Mean Sto. Error | Lower Bound | Upper Bound
o/ 1 Q/
Iuﬂ’]’j“‘j_l‘]_l’j‘ﬂﬁ]ﬂqu Male 49.078% 2.035 44 955 53.2mM
Female | A7.222° 2.035 53.099 61.345

a. Covariates appearing in the model are evaluated at the
following values: drivehrs = 1.260.

7 ¥y v Y a 4
cgmum?wmm‘iﬂﬁ‘ﬁwmmwmqmﬂmﬂr;gjm'a

1 1 ndl dl o v
YUIAAINNLANFINLRIANRALNLTLILAY = 8.2

1 1 dl Aﬂl o/ M v o
%uﬁﬂﬂfJ’mLLﬁlﬂﬁl’NWﬂ\‘iﬂ’iLftl@f;IV]ENVLNLLﬂﬂ?U = 3.7
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aQ o/

HadenaaauANingaed

= [
nsLlaeiesep

{IINNNINARDY UAIAINGNTE
antin Taefugingdusnn

Pairwise Comparisons

‘]J’]m[,‘flu[;w ﬁsﬂqﬂﬁdﬁ‘ﬂﬂfiﬂ:l\‘] Dependent Variable: anary

95% Confidence Interval for
% = ~Mean Difference”
Iﬂﬂﬁl’ﬂ\‘iﬂ’]i‘ﬂfJUﬂﬂJLfJ@ﬂm@ﬂ Difference (I- L
g () sex {J) sex J) Std. Error Sig. Lower Bound | Upper Bound
1uﬂr]§\o1‘]”uﬁ\ﬂﬁi@r3’u Male Female -8.143 3124 013 -14.473 -1.814
Female Male 8143 3124 013 1.814 14.473

Based on estimated marginal means
* The mean difference is significant at the .05 level.

b, Adjustment for multiple comparisons: Least Significant Difference (equivalent to no
adjustments).

dl a [ 1 =X % = 1
LuﬂﬂqqﬂNLLﬂﬂﬂﬂﬂ@N r"NiN mﬂQLlﬁﬂULV}ﬂU?f]ﬂ@J

1A [ 1 % 1% o 09: =
ALINANIN AN O ﬁlﬂﬂﬁqﬁﬁflﬁl@ququﬂﬁ‘ﬂﬂ’]ﬂlﬁﬁmL'V]EI‘LI
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ANOVA

Sum of
Squares

df

Mean Sguare

N

Between Groups
Within Groups
Total

136.900
2872.200
3108100

as
39

136.900
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= -
LLG‘EI‘LILV]EI‘LIWJ"]QJ‘H@'LILU‘EI?,

1% = 6 1
LN, 1/1?@1‘]% TEUINWINWATNE

A199ANANFIREN 200 AU DIHLNA B8

LATUELN tAEIALANSNY =7 ANAUN WAZAIHNTALLAANDERATY 3 TR

LASANAUN (WNE, ATAS,

ARAN, D)

121l oz of

about 5%
alcohol

regularbeer ~

8-9fl oz of
malt liquor
(shownina
12 0z glass)

about 7%
alcohol

51l oz of

= tablewine =

—

about 12%
alcohol

ey ANNAFIU A IWALAZAINTALILEANDERA
vodka, tequila, etc) Nﬂ{]ﬂﬂwuﬁﬂu LN@@QUQN@WQLLﬂzﬂ’mu’]

¢ as alcohol by volume (alc/vol), v

Ho:p11 — U2, H.: WAMNARSH L ULLANTaL

LAANBERANUANFINTTY
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FeumgumINTauLas, aan Analyze —> General Linear Model
WAN, 13a il szudnanwATg —> Repeated-measures
LL@%‘ME—]:JQ Imﬂ ﬂﬁ]‘]_| ﬁqﬁ\]ﬂ’]ﬂ' @F{Epeatezl Measures >
a s Within-Subjects Variables I
LL@gﬁq@uq (CWCV]ﬁ, ﬂﬁ'@ﬁl, &5 religion {alcohol): I
S ” —— |
RAAN, D) e |
PostHoc...
\ |
R R |
12 0z glass) whiskey, gin, rum, I
‘ Yok, Tl Sl Between-Subjects Factor(s):
&b sex
L | :
MWL TTINULLNAN S
o wr wmr v w1 e & ae -
The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol) ﬁ]ﬂq LLﬂ@qeLM LﬂumrJLLﬂj\mNN %;:::f‘l: Bt
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FeumgumINTauLas, na Options... =2 ldsuviasiua lnieaqn
&N, viga 10l semdnanATNg NONARALITIAUATNAADLENTNANANUENEIDS

LL@ gﬂﬂ:N Imﬂ ﬂch_l ﬂg\]@qij‘ @ Repeated Measures: Options Y

a e r Estimated Marginal Means
o
LL@‘Vﬁq@uq (V\‘!Vlﬁ’ ﬂj‘ﬁ m’ Factor(s) and Factor Interactions: Display Means for:
1 (OVERALL) (OVERALL)
a = seX Sex
@m@qg\li faub"l) alcohol alcohol
sex*alcohol sexalcohol
. [ Compare main effects
121l oz of —  89flozof _ 5l oz of - 1.5l 0z shot of
regularbeer ~  maltliquor T table wine 80-proof spirits Confidence interval adjustment:
(shownina (“hard liquor"—
12 0z glass) whiskey, gin, rum, |J_SD{nc-nej =
. vodka, tequila, etc.)
r Display

[s] Descriptive statistics [] Transformation matrix
[« Estimates of effect size Iﬂﬂ
[7] Observed power [7] Spreadvs. level plot

ab?uthS‘I% ablouth 7;% abolut r12|% aholm ag;% [] Parameter estimates [7] Residual plot

alcoho alcoho alcoho
s [] SSCP matrices [ Lack of fit
The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage. [7] Residual SSCP matrix [7] General estimable function

Significance level: Confidence intervals are 95.0 %

E;onﬁnue” Cancel ” Help ]
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* NM Paste WaA514 Syntax

LIGLM beer whisky wine BY sex WITH age dchrist dislam dother

MWSFACTOR=alcohol 3 Polynomial

METHOD=5STYPE(3)

[EMMEANS=TABLES(OVERALL) WITH{age=MEAN dchrist=/MEAN dislam=MEAN dother=NMEAN)
[EMMEANS=TABLES(sex) \WITH{age=EAN dchrist=MEAN dislam=EAN dother=NEAN) COMPARE ADJ(LSD)
[EMMEANS=TABLES(alcohol) WITH{age=MEAN dchrist=EAN dislam=MEAN dother=IEAN) COMPARE ADJ(LSD)
[EMMEANS=TABLES(sex"alcohol) \WITH{age=EAN dchrist=/VEAN dislam=EAN dother=IEAN) COMPARE(sex)
/PRINT=DESCRIPTIVE ETASQ HOMOGEMNEITY T

{CRITERIA=ALPHA(.05)
MWSDESIGN=alcohol

1| /DESIGli=age dchrist dislam dother sex. wWrauwmauwa luuaanagaansdazlssiny
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= a6
LLF%‘EIULV]FJU?]QWNGH@ULUEI?,

WA, 932 101 se I ATNe Within.Subjects Factors

LAZUOIN tALIAALANDNS) Measure. MEASURE._T
e 4 Dependent
LAZANAUN (WNE, ATAR, j'wm' Variable
1 heer
AAAY, %u"]) 2 whisky
3 wine
121l oz of —  89flozof _ 51l oz of - 1.5ﬂozshu_t_of\
regular beer — I[I;E(I;V\I/ilqilrl\%r = table wine =~ ?Pﬂg:;ﬁ;:g:"rf ° o o . o A I/L .
s s . MIVRAARLANALLBIAILLIIINYNABIUTE LN
]
m Y g
=i o i i el

The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage.
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= a6
LLF%‘EI‘]_ILV]EI‘]_IW)"]N‘SH@']_ILUEI?,

% = 6 1 1 1
wan, visaland szudnamee aanealdlalsy (Unadjusted means)

LATUELN tAEIALANSNY

~ - Descriptive Statistics
LATANAUN (WNT, ATAR, o Mean | 5id. Deviation ¥
= = beer  Male 58.38 13.030 100
ARAN, D)
Female 4914 13.324 100
Total 376 13.937 200
t2flozof _  89flozof _  Sfozof _  15fozshotof | whisky  Male 53.37 13.731 100
regularbeer —  maltliquor T table wine =~ ?Pﬁgrr;ﬁf :grlﬂris
g?ggvglér;:) whiskey,%in, i Female 44 53 13.4498 100
1 vodka, tequila, etc.) Taotal 43 98 14 278 200
) wine Male 37.70 12.951 100
W i Female 49.42 13.476 100
| Total 43 56 14.433 200
about 5% about 7% about 12% about 40%
alcohol alcohol alcohol alcohol
The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage.
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FeumgumINTauLas, ” _
WranmauauLlslsmuserdnangs

1% = c I
WA, 932 101 se I ATNe
LL@&‘MQ:JQ Iﬂﬂﬂquplg\]@qﬂq Box's Test of Equality

of Covariance
Matrices® Levene's Test of Equality of Error Variances®

= 6
(-4
LA ANA1YN (‘V!Vlﬁ, ATAR, Box's M 1.289 F am an 5ig.
= A F 211 beer 1515 1 198 220
ARANN, 'ﬂu""l) dff 6 whisky 388 1 198 534
df2 284044075 wine 320 1 198 472
Sig. AT3 Tests the null hypothesis that the error variance of the
2fozef  _  89flozol Sflozof ST Tests the_null dependentvariable is equal across groups.
regularbeer —  maltliquor =  tablewine = apﬁpl:?fspiﬂrits hypothesis thatthe a. Design: Intercept + age + dchrist + dislam + dother +
7ot gt ey i om) observed covariance sex
vodka, tequila, etc.) matrices of the Within Subjects Design: alcohol
ﬂ dependentvariakles

are equal across
_ 1 qroups.
\L ) a. Design: Intercept +

age + dchrist +

about 5% about 7% about 12% about 40% dislam + dother +
alcohol alcohol alcohol alcohol sax
Within Subjects

The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage.

J Design: alcohol

18 FunAN 2559 A wetszidsganiln (INTMD STAT PSY) 36



N199LA3121 AN L9199 591

= | s
nFauaua ey,
WA, 932 101 se I ATNe

N13NAAaL Sphericity

LAZUIN LAsIANTIANANS]

Mauchly's Test of Sphericity®
LLASANRAILN  Measure: MEASURE_1 7 N\
a Epsilnnt' I
ﬂ '& @r]ﬁ Approx. Chi- Greenhouse-
Within Subjects Effect Mauchly's W Square df Sig. Geisser Huynh-Feldt |jLower-bhound
alcohal 899 143 2 A3 84949 1.000 I A&00
r proportional

Tests the null hypothesis that the error covariance matrix of the ornthonormalized t

121l oz of 8-9flozof _ ; ; ;
regular beer malt liquor  ~ to an identity matrix.
gszhg‘;’&;’;:) a. Design: Intercept + age + dchrist + dislam + dother + sex

Within Subjects Design: alcohaol
i h. May bhe used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests

of Within-Subjects Effects table.

L L

about 12% about 40%
alcohol alcohol

about 7%

about 5%
alcohol

alcohol

1% v d” % dl .. I =
puaa dannadiliasfiuisay Sphericity TdunazitToyun

The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage.
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NAN1TNAdaLaInN MANCOVA

Multivariate Tests®
Partial Eta
Effect Yalue F Hypothesis df | Errordf Sig. Squared
alcohol Pillai's Trace 070 7.282° 2.000 | 183.000 001 0ra
Wilks' Lambda 830 7.282° 2.000 | 183.000 001 070
Hotelling's Trace 075 7.282° 2.000 | 183.000 001 0ra
Roy's Largest Root 0758 7.282" 2.000 183.000 .00 070
alcohol * age Pillai's Trace .oos 804" 2.000 193.000 4449 .0og
Wilks' Lambda 892 804b 2.000 193.000 445 .00a
Hotelling's Trace .0os 804b 2.000 193.000 445 .00a
Roy's Largest Root .00s 804" 2.000 193.000 4448 008
alcohol * dehrist  Pillai's Trace ooz 2350 2.000 | 153.000 791 .0o2
Wilks' Lambda 898 235" 2.000 | 183.000 791 .0o2
Hotelling's Trace .oo2 2350 2.000 | 183.000 791 0oz
Roy's Largest Root ooz 2380 2.000 183.000 e .ooz2
alcohal * dislam  Pillai's Trace .003 278° 2.000 193.000 i<l .003
Wilks' Lambda .oy 278° 2.000 193.000 1] .003
Hotelling's Trace 003 278° 2.000 193.000 759 .003
Roy's Largest Root 003 278° 2.000 183.000 764 .003
alcohol * dother  Pillai's Trace .0os 84g° 2.000 | 153.000 430 009
Wilks' Lambda 891 84" 2.000 | 153.000 430 009
Hotelling's Trace 009 .g4gb 2.000 | 183.000 430 009
Roy's Largest Root .0og B4g" 2.000 183.000 430 .00g
alcohal * sex Pillai's Trace 136.047 193.000
Wilks' Lambda 136.047° 193.000
Hotelling's Trace 136.047" 193.000
Roy's Largest Root 136.047" 193.000

3. Desinn Intarcant + ana + debriet + diglam + dothar + oy

—

Wil
h. Exa

18 FunAN 2559
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NANITNAARLANN Repeated-measures ANCOVA: ﬂ@ﬁ/ﬂﬂ’]ﬁﬂuuﬁﬂ@

Tests of Within-Subjects Effects
Measure; MEASURE_1

Type I Sum Partial Eta
Source of Squares df Mean Square F Sig. Sguared
alcohol Sphericity Assumed 774.805 2 387403 7.507 oM 037
Greenhouse-Geisser 774.805 1.989 387.689 7.507 .00 037
Huynh-Feldt 774.805 2.000 387.403 7.507 001 037
Lower-bound 774.805 1.000 774805 7.507 .oo7 037
alcohol * age Sphericity Assumed B3.759 2 41.880 812 445 .0o4 )
Greenhouse-Geisser 83.754 1.989 41.911 812 445 .004
Huynh-Feldt 33.759 2.000 41.880 812 445 .004
Lower-bound B3.759 1.000 83.758 812 369 004
alcohol * dehrist Sphericity Assumed 24,098 2 12,499 242 TEE .om o ‘]JQ L4 o o
Greenhouse-Geisser 24.993 1.899 12,508 242 785 001 ATLITUHNA {]mg\lwuﬁ
Huynh-Feldt 24.898 2.000 12.499 242 785 001 . o
Lowsr-bound 24998 | 1.000 24998 242 623 001 - izumqﬂ@@ﬂﬂﬂﬂu
alcohol *dislam  Sphericity Assumed 28.627 2 14.314 277 768 .0m
. o/ 1
Greenhouse-Geisser 28.627 1.889 14324 277 758 .0m U ﬂ ﬂ@ LLZ‘] gmq LLﬂ ‘j"j")ll
Huynh-Feldt 28.627 2.000 14.314 277 758 001 q
Lower-bound 28.627 1.000 28.627 277 589 001 ¥
alcohol * dother  Sphericity Assumed 8E.947 2 43473 842 AN .004 mrJﬂ
Greenhouse-Geisser B6.947 1.889 43506 842 AN .004
Huynh-Feldt B6.947 2.000 43473 842 431 004
4.aU0. LJ BE LR o.bb 0.0l R R
Huynh-Feldt 14306.750 2.000 7153.375 | 13B8.624 .0oa 417
Lower-bound 14306.750 1.000 14306.750 | 138.624 .0o0 A7
Errar{alcahal) Sphericity Assumed 20021.903 388 51.603
Greenhouse-Geisser 20021.903 3B7.713 A1.641
Huynh-Feldt 20021.803 | 388.000 51.603

o

Uduiusszninunanazaiaueanasadnese AUt 4 ATy
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HANNTNAKBLANN Repeated-measures ANCOVA: 1149815211319 AR

Tests of Between-Subjects Effects

Measure: MEASURE_1
Transformed Variahle:  Average

Type [l Sum Partial Eta
Source of Sguares df Mean Square F sig. Squared
Intercept 191902307 1 191902307 [ 1087.935 000 8449
age 41468.941 1 41468.941 235.008 .0oa 548
dchrist 8083.080 1 8083.080 51.494 000 210 'y ! = (-
dislam 2427404 1 2427.404 13.761 .0oa 066 2 LLﬂ??QNNN@ﬁIQMQLLﬂ?qu
dother 4 446 1 4,444 025 874 000
sex 420.694 1 420.694 2.385 124 012
Error 34219.911 194 176.391

liisinanananananaeans mazdjdnnusszndnanAuazrinueanaaed

neszALNEdNATY
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= a6
LLF%‘EI‘]_ILV]EI‘]_IW)"]N‘SH@']_ILUEI?,

% = 6 1 1 1
wan, viseld sendnanane ARAENUTULAY (Adjusted means)
Lazvie TnamauANee)

- Estimates
=
LA ANAUN (V\!V]ﬁ, ATAR, Measure: MEASURE_1
di 95% Confidence Interval
=
@@@qﬁ\l, rauo"l) sex alcohol | Mean | Std. Error | Lower Bound | Upper Bound
Male 1 58.153% G916 56.346 59.059
2 53.165° 1.023 51.147 55182
N a
121l oz of . 89flozof _ 5flozof  _ 1.5 fl oz shot of 3 37.491 955 35.607 39.374
regularbeer —  maltliquor table wine =~ 80-proof spirits Female 1 49 3577 916 47 561 51174
(shown ina (“hard liquor"— ’ ' ' '
12 0z glass) whiskey, gin, rum, 2 44 7859 1.023 42768 45.803
vodka, tequila, etc.)
i 3 49 6299 G55 47.746 51.513
) a. Covariates appearing in the model are evaluated atthe following values:
.\f 3 age=40.624, dchrist= 1000, dislam = .0600, dother=.0400.
il
about 5% about 7% about 12% about 40% ' = v o a Aoy yy o
alcohol alcohol alcohol alcohol 3‘ duyumitaa Eldlﬂﬂ LASNNUATLRARNEN ENvLNvLﬂ‘]J’i i
The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage.
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WFauneuANEaues, nauanjdxsTugan
A@aLNUFULAY (Adjusted means)

% = 6 1
AR, ‘l/T'j"ﬂVLrJu TEUNIWINATNE
LA U ﬂ:l\? Iﬂ eI QQJ Rl Ecl‘ Estimated Marginal Means of MEASURE._1

a - G0 Sex
[:)% ~—Male
LATANRAUN (WNT, ATAR, .
1
a = _
AR, DU g
’ &
O
=
.E S0
B =)
121l oz of —  89flozof _ 51l oz of - 1.5l 0z shot of =
regularbeer —  maltliquor table wine =~ 80-proof spirits =
(shownina ("hard liquor"— =
12 0z glass) whiskey, gin, rum, o 4T
vodka, tequila, etc.) E
{ 7
[1T]
W i
35—
about 5% about 7% about 12% about 40%
alcohol alcohol alcohol alcohol T T T
1 2 3
The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage. alecohol

Covariates appearing in the model are evaluated at the following values: age = 40.624, dchrist = 1000,
dislam = 0600, dother = .0400
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= = '
SIE TR REG LTI N1INAFALANENAVANLLNLAE

1% = ¢ 1
LN, ‘l/T'j"ﬂVL’Ju TEUINWINWATNE

= —_— —_—
LAVIN TnsAqLANae Q.. =.05/3 =.0167
a c Univariate Tests
(<74
LL@”ﬁq@uq ('V\!‘V]ﬁ’ ﬂﬁ‘@ m’ Measure: MEASURE_1
a = Sum of Partial Eta
@m@’]j\] @u"“l) alcohaol Squares df Mean Square F Sig. Squared
)
1 Contrast 3856.374 1 3856.374 45991 .0oo 82
Error 16267.195 154 83.852
121l oz of 8-9flozof  _ Sflozol  _ 150l 2 Contrast 3508.423 1 3508.423 33.5449 .0oo 47
regular beer Eﬁfﬂh"ﬁ'&' table wine t(mhgrr( Error 90287 £92 104 104 578
12 0z glass) | Contrast 7362.646 1 7362.646 | B0.758 000 294
{ Error 176R6.927 154 891170
Each F tests the simple effects of sex within each level combination of the othgr effects shown. These
W [ tests are based on the linearly independent pairwise comparisons among thd estimated m4rginal means.
S _:
0y 0y 0/ ! !
iy e A o AATNLBINFIINT S ITNNLN ﬂslumﬂm@u
The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage.
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‘]_r:‘ 9 15 = ! 6 1 =Y
SR LTLNGRMEE GHLTLEA 11911 5e11na1snaAn e lulaanage s Lpazmin
WAN, vigaland szmdnauasine

Pairwise Comparisons

LL@&‘I/TE]:JQ Iﬂﬂﬂﬂ‘].lﬂl]ﬂ’]f Measure: MEASURE_1

95% Confidence Interval for
o a & ~Mean Difference”
LAZANRUN (WNT, ATAB, Differenc (- -
Q . alcaohol |::|:] SeY (J:] SeY -J:I Std. Error Slg Lower Bound Upper Bound
am@qg\l %u ) 1 Male Female 8.785 1.2845 .ooo 6.230 11.340
) ovl Female  Male -8.785 1.285 .0oo -11.340 -6.230
2 Male Female 8379 1.447 .ooo 5526 11.233
Female  Male -8.379 1.447 .0oo -11.233 -5.526
. = l(;‘,;;*}t“,;;;g{ = ohozof %,:p 3 Male Femals 12139 1.351 000 -14.803 -9.475
al el
1523‘;";";’;:) Wieh Female  Male 121349 1.351 .0oo 9.475 14.803
3 vodka  Based on estimated marginal means
i * The mean difference is significant at the .05 level.
W _ [ b, Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).
: ‘}\r,ﬁ‘ggl .
= % % A 1 = 1 1
“alonol ool ol ol LAIRINNANUDINANLARDINGN
R : =< 1Y | 1
The percent of “pure” alcohol, expressed here as alcohol by volume (alc/vol), varies by beverage.
aslfiai M see
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s =053 = 0167

frnemauiiaFuInNnINguieaineilyl

1 Y 1 = u/

TN TAULUANNINNT N UEIDEIN9H T

u

fvtgeras lasinannanganeasineilyl
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* MuUNAINLL T

SS

Between SSWi‘[hin

g SS

Error(Within)

SS

Alcohol

SS

Alcohol*Sex

[ SSReligion } SSSex SSEFFOF(Between) [ SSAIcohoI*Age } [ SSAIcohoI*ReIigion }
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* GapNAILAIAUNNADH MNAUALADAN MHHNAALLTTIN 1Tt
® 93y One-way ANCOVA Hdaanadiliasfiumdaniy One-way ANOVA
® \Mixed-design ANCOVA Niannadilassiuunianiy Mixed-design ANOVA

" dasnifi ANNNAIIUFABNIIAZIEA Lazn1auhila lauRNynlsznis
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Y 4 oy Aa £ Ao g
® ARAFNAILLIAIFIUNENNUUN Qmﬂiﬂu

" Aysnarassoutlssunisasautlsnnnluusiaznguinii (Homogeneity of
Regression Slopes)

O anxnsoRmadeaL A lnenageuljduiutssudnsoudsfiuuazsiauledan Nisasawls
Ax (Na1D9 luEasIassqLLlsnIAL)

u 1= a o o 1
vLﬁJNﬂrJqﬂ\lNﬂWQWQTUﬂW?QﬂmrJLLﬂ??QN
Qi o 1 [ - | Y 1 o a Qf = v
O wnAMmeaasasdN vy 1 azdanaliiAndudss@vsonnasiauintias
nanAgsazLiy
O brrue = Pzzbobserved
! Y o1 dl dl o Y Y 1 4
o danaliiraaenliuufiudaluignéies
O danaliinnmageudninarassourlsfiuligniies (e1anuANuRnslFdeau vse

eINAUR LE)
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v
v A A

= dl o I
¢ 1NN?J@Mﬂ@QLU@Q AULTIBINITNTZANYURIAI LTI

" siaudusinUsAauluN1ATinanat Nazin1snszatauullan lé

" sinnlfsaudsiuudnngu Tidasdudoulsnus

o/

* soutlsanianedt lulsarnguuansiuviTe luAnANAUA LS

* ifiaanninizaauruaadsail s

" wiivanlduaninuld azinli of.  Henfieaas wazananiliinnaslunmeaay
ARSI AULAAY (ANNNUNBAZINNTL)
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¢ ﬂ’?ﬁ‘VIﬂﬂ@UﬂQ’]ﬁ\lLLﬁlﬂﬁiWQ@ZLﬁﬁ@uﬁ/ﬂﬂqﬁ‘aLﬂﬁ‘qgﬁﬂqqﬁ\lLLﬂﬁ‘ﬂﬁ"}uLL‘]_l‘]_lﬂﬂa
I = I dl dl o v
LLﬂ@%Lﬂuﬂqﬁ‘L‘]ﬁ‘ﬂU NYUANRALNLTULAN

® U NARALENAAAINAUAENGHN 3 NN (1. NGNNIULNGTI 2. NANNIY
2N1aaN Way 3. ngu lin1uen) Tnefautlsnin Ae ANAUNAIANNNIL
211 2 dURN9 uarFaL 9993 Aa AN INAUNEUNIUEN

® NINARALAIMNLEANFINIAALTTU

Hy:uy —0.5u, — 0.5u3 =0

ANNUANFNNTEUINNFNNIULNLAZNGNAILIAN (B1aaNLALIHNIUN) IAANNAUNAUNIUEYINL
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® N9ILATIZEANLANFNS AT NTWNAUTLNNTILATIZH ANOVA Ll
Und ingeualdsaudstunldlunisawmangsi
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* 11 ANOVA 211 aananaLLLdadquaunlsln Ae

2 SSGroup . SSGroup
SSTotal SSGroup + SSError

n

. Md’j"ﬂ"ﬂuﬂmﬁfmﬁ\lLLﬁlﬂﬁiNﬂJ’]m‘gﬂuﬁﬂ
H1 — U

d =
\/MSError
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* ANHNHANAIATUN1INIUIETDI ANOVA azgnuiivaanniiiuaesdouly
ANCOVA A

SSError (ANOVA) — SScovariates T SSError (ANCOVA)

v A o/

* ADNAD WNIAaATAEt SSError 189 ANOVA vita ANCOVA lunns
AU
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° "}J‘Lﬂ ﬂ’ﬂ‘VlﬁW@@v@ﬁU’WﬂﬂQ@ﬂ@’JuWJ’mLLﬂﬁ‘ﬂﬁ"}u‘W b Wﬂuﬁluﬁﬁ‘ﬁ‘ll“ﬁqﬁl
‘1/]\‘1‘1213\16’1 wmmmﬂﬁmﬂim ﬂﬂﬂﬂQWNLLmﬂMWQ?WMQWQﬂ@N

. m@mmLmeﬁmﬁ‘deﬂ@uLﬂuﬂwiwmmummmummgm‘ﬁﬁmn
AN UL IUTIUAINETTHTG

* siaudsgananilun Huaa il e @ea NN ATUAN ST TNT R

" 7 ANUANAN Iz A TuANTa LTS iaAILANaE

[~ 1 dJ 1 all a dgj a
" ’ﬂ”]ﬁlqﬂLﬂu@')uﬁuﬂl@ﬂﬂ‘]'mLL[}‘]ﬂB‘]’]\‘]VILﬂﬂﬂjusl,uﬁ’j‘ﬁ‘ﬂ\l‘H”]m
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* fnanpil UnNaaam1azin SSgrror Y118 M SError 189 ANOVA lu
N1TUBNIUIABNENATRIAILL TN

* 1734 b1 One-way ANOVA

2 SSGroup 2 SSGroup _ (k - 1)MSEI'I‘OI' (ANOVA)
77 p— W~ =
SSTotal SSTotal + MSError (ANOVA)
d M < HAedefitliuugn

\/MSError (ANOVA)
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* [y FratineEFasn1egnduilauiin TEnani1siimsnziiain ANOVA

ANOVA

Estimates
anary DependentVariable: angry
Sum of
Squares df Mean Square F Sig. 95% Confidence Interval
SEX Mean Sta. Error | Lower Bound | Upper Bound
Between Groups 136.8900 1 136.800 1.750 64 o 750757 o9 1o =07
" ale ) ) ) )
Within Groups 2972.200 33 78.216 . | £7 7973 5 038 £3 099 51345
emale
Total 3109.100 39 - - - '

a. Covariates appearing in the model are evaluated at the
following values: drivehrs = 1.260.

,_ 1369 _ .
T =31001 -

49.1 — 57.2
d =

= —0.92
V78.2

2

18 FunAN 2559

1369 — (1)(78.2)

3109.1 + 78.2

=.018

A wetszidsganiln (INTMD STAT PSY)
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® 11 ARALNNETAIANNTALWRANDTARTZUINLNA WILATIZE Two-way
Factorial ANOVA Tpeluinnvumsaulsson

Tests of Between-Subjects Effects Univariate Tests
Dependent variabla: liking Dependent Variable: liking
Type [l Sum sum of
Source of Squares df Mean Square F Sig. alcohal Squares df Mean Square F Sig.
Corrected Model 254172357 5 5083.447 28575 .0oo Beer Contrast 42658.880 1 4268.880 23.996 000
Intercept 1426815135 1 | 1426815135 | B020.318 .0on Error 105672630 5494 177.900
Sex 53602 1 BE3.RO2 3730 054 Whisky  Contrast 3863.205 1 3863.205 21.716 .00a
alcohol 10417.230 2 5208.615 29.278 .0on Errar 105672.630 584 177.800
sex* alcohol 14336.403 2 7168.202 40.293 .000 Wine Contrast 6867.920 1 6867.920 38.605 .0oo
Error 105672.630 594 177.800 Error 105672630 594 177800
Tatal 1557905.000 £00 Each F tests the simple effects of sex within each level combination of the other effects
Corrected Total 131089.065 599 fhhuwn: These tests_are hased on the linearly independent pairwise comparisons among
: g estimated marginal means.

a. R Squared = 184 (Adjusted R Squared = .187)

AN9NN199LATIZ AN LU T AN INNNTILATIZHANTNANAN LN AL
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A2 .
USex*Alcohol —

A2
O-Error

2 —
NA+B,Partial = 14336.4 + 105672.6

Tests of Between-Subjects Effects

DependentVariable: liking

Type [l Sum
Source of Squares olf Mean Square F sig.
Corrected Model 25417.235° ] 5083.447 28.575 000
Intercept 1426815135 1| 1426815135 | 8020.319 000
Sex 663.602 1 663.602 3730 054
alcohol 10417.230 2 5208.615 29.278 000
sex ™ alcohol 14336.403 2 7168.202 40.293 000
Error 105672.630 534 177.900
Total 18587905.000 600
Corrected Total 131089.865 599

a. R Squared = 194 (Adjusted R Squarad = .187)

(2-1)(3—-1)(7168.2 — 177.9)

=177.9

(100)(2)(3)

14336.4

23.3

2 —
@aspPartial = 533771779

=.116

=.119

= 23.3



Univariate Tests

Dependent Variable: liking

sum of

alcohol Squares df Mean Square F Sig.

Beer Contrast 4268.880 1 4268.880 23.098 000
Error 105672.630 594 177.900

Whisky  Contrast 3863.205 1 3863.205 21.718 000
Error 105672.630 594 177.900

Wine Contrast G367.920 1 GEET.920 38.605 000
Error 105672.630 594 177.900

Each F tests the simple effects of sex within each level combination of the other effects
shown. These tests are hased on the linearly independent pairwise comparisons among
the estimated marginal means.

, . 42689-(2-11779
@Sex(Beer) ~ 19689 + 105672.6 + 177.9

, ~38632-(2-11779 034
@sex(Whisky) = 3863 7 1 105672.6 + 177.9

, 6867.9 — (2 —1)177.9
Wgex (Wi ) = —
ex(Wine) ™ 6867.9 + 105672.6 + 177.9

037

059



ANLRALNUSULAYAINNANITILATIEY ANCOVA

Estimates
Measure: MEASLURE_1 = -
95% Confidence Interval MSE AINHNANTTIATIEN ANOVA

sex alcohol Mean Stel. Error | Lower Bound | Upper Bound el
Male 1 53.153° 816 86.346 50.855

2 £3.165° 1.023 51.147 55.182

3 37.491°% 955 35.607 39.374 MSError (ANOVA) — 177_9
Female 1 493677 816 47 561 51174

2 44.785% 1.023 42 768 45.803

3 49,6297 855 47,746 51.513

a. Covariates appearing in the model are evaluated at the following values:
age=40.624, dchrist= 1000, dislam = .0600, dother = .0400.

— 58.15 — 49.37
dgeer = 1779 —

ANTHLLAINBINNTEUININA dWhisky _ 53.17 — 44.79 — 063
ANANRAETIUFLLE v177.9
37.49 — 49.63

~dWine = 177 9
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o uAdERiTRnUszasAienageudnAremiindinfidusnfamiin fua |
siapnnNganinsaaassannimaaatvizali TnaauaANEENATa9AND
lunistusniadesiedu annisduiisaunimmaassdinnguiignsavdinfan
IWATEILLAZIN AN LAY 20 AU NUNAANEARNI TN AIANI19T
AINNIINAFBLIALEINIFILATIEUANNLLTLIUTINNIALD WUIUTNEN
wwAntasRalminaA N inssuINndutind AT e a1 Nt Ay
Ferauanaadlunistusauia, A1, 37) = 6.80, p = .013, M2 = .018,
d=-0.92
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® M990 1 WAANANADANTIULNLBIANNINTE AL A ND lUNNTTUTDLIRAL
PV dl Y v Y v =\
1RIHIINNINAARINYNLANTIN et TN ANTILAZINATE (N = 40)

. URINNN AT NUIRLN AR
- ----

ANNINTSE 51.30 55.00
(49.08) (57.22)
dqluaaag lun1stusnsady 1.64 0.69 0.88 0.47

% c A 1 dl dl o v
MNP [F]’DL@‘SIIGL‘IA’N LALABANLRAYNLTULAY
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v
aQ o/

* ANt FaLEUANNTe Lk ANaaaalss s (DS,
W&, 1o ) szndnampmnauazInAne InaAdLANaNgUAZAEW (WIS,
ATAR, BAATN, fau°*|) AN919T 2 memLﬂ@mmvmummLuummﬁm
1DIANTBLHAANDADAUTZLNNF) Tulsazine LAZANINGT 3 LARS
ﬁﬁL@ﬁﬂLL@tdﬂuLﬁﬂ\‘lLuuu’]ﬁlﬁgﬁuﬂmﬁqLLﬂ’j‘ﬂfJUﬂﬁﬂuLLﬁiﬂzLWﬂ

® INNN1INAZALA2E One-between (LWA) One-within (Gnﬁmm@ﬂ@a@ﬁ)
ANCOVA Wudw@ﬂﬁﬁmﬂ”uﬁivmwL‘WﬂLL@WﬁﬁmL@@ﬂfaaﬂzﬁ'ﬁw”ﬁu

WedATy, F(2, 388) = 138.62, p <.001, Partial ®? = 116, NN 1
meammuﬂgmwummmmeﬂimmq
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® 539N 2 LL’Aﬂ\‘iﬂ"]LﬂaﬂLL@t’eﬁ'QuLﬁmLU%N’]M?ﬁ’]uﬂﬂﬂﬁ'}’m‘ﬁﬂu
LL@@ﬂ@a@ﬁsﬁﬁmﬁiﬁQj LR AN A

FUALAANATAAR
a3 58.98 13.03 49.14 13.32
(58.15) (49.37)
W& 53.37 13.73 44.58 13.50
(53.17) (44.79)
11l 37.70 12.95 49.42 13.48
(37.49) (49.63)

% < A 1 dl dl o v
UNIELUR Fla ludsauAAaanliuLan
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* N1919N 3 LAAIANRADANIIOULNUR

AN TR A LN A 80
60
40
20
ang) M = 40.41, M = 40.84,
SD = 8.33 SD = 8.54 0
Heis AN 1nad
ANE1N W1 (80%), WN1 (80%),
FIRG (10%),  A3ER (10%), e W
ARAN (6%),  BAAN (6%),
A1 (4%) A7) (4%) A 1 wanggluuuAeasnlFungs

mmmﬂmfauLL@@ﬂ@ﬁ@ﬁﬁﬁﬁ@ﬁiNj Tu
LBIAZLNA
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® NINAFALAIMNLANFINNTEUINNA JILFIA T UALRILAANDERR (1%?1’1'3‘

ATLIANAINEANANATIINGHN AL 2849 Bonferroni; O, = .05/3 = .0167)
% a6 1Y a | = o o o/

WULNHIN 81U FNINNINEUEINBENaNNEAATY, p < .001, d = 0.66,

v v Y a ] = o o (%

HINETRLMANNINNIN MR aNTEdNALY, p < .001, d = 0.63, LAL

v =) (%

Avtgeras lnudnannddansatinalttd1Aty, p < .001, d = 0.88

q] v/
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* Tisunsu G*POWGF 3 @WN’]?OWTWJELLTH@QLL@”?IM’W@T]@NWJ@EI’N@’W]
ANCOVA ‘1/]9](3LLﬂﬁ‘ﬁ]uLﬂuﬂqﬁ"Jﬂﬁ‘”ﬁ’ﬂ\‘i‘]_lﬂﬂ@%\‘mwﬂ

® Test family = F tests
B Statistical test = ANCOVA: Fixed effects, main effects and interactions

" Type of power analysis = Post hoc: Compute achieved power — given Q.
sample size, and effect size

* yndifasunieluyana TilsunsuazldaiunsoAwansls
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* 44 Factorial ANOVA AN Partial eta-squared az@11130A 10 b6 toe

SSEffect

2 —
NPartial (ANOVA) SSEffect + SSError (ANOVA)

* 144 Factorial ANCOVA AN Partial eta-squared (t11A1% SPSS 37819714
PUNABNENA) AzA1H1TDAUIDLLATAE

SSEffect

2
NPartial (ANCOVA) —
( ) SSEffect + SSError (ANCOVA)
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va o

* doulnnjudn fRdaazlianusnun Partial eta-squared #1115 ANCOVA
1

1 A o

* upiRatgau g anunmundagaunirastnaANulslsouassiawls

]
=

A 9 o 1 v
AuNIae angsnulssuls

SSError (ANOVA) SSError (ANCOVA)

RZ _
Partial — IS
Error (ANOVA)

® L1 DIEYLUATANGUIAINITNBILIYAIN KL T TIUIBIANNTEL
LAANaaas (IaATLANTHALAANAZDALAZINALAD) 15 20%

18 HunAN 2559 &uiin wetlszidigunils (INTMD STAT PSY) 69



NIA9 NN ARAUNINE D R

* A ndiayail Partial eta-squared #1131 ANCOVA @nunsnauanslilng

2
NPartial (ANOVA)

2
NPartial (ANCOVA) = 2 2
1- RPartial(l — Npartial (ANOVA))

* a1naNNT99l A Eta- squared mmmsﬂu ia RPartlal qeiu mﬂmmu
RN IEEL FERELEFY RPartlal 49 LW@GLummslumimmuwmmmmu
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% 1 dl v
® AMNFIDLINILTEN ﬂfJ’Wﬁ\lIﬂ‘j‘ﬁ@’mﬂ’]ﬁ‘Qﬂﬂ"} AT

O From variances Partial eta-squared /a1n NANTFILATIZUURY SPSS

Variance explained by special effect /

Error variahce 1

@ Direct
Calculate Effect size f 042825896

Calculate and transfer to main window

o [ %
close N84 lUNTTNA&eL
Input Parameters QOutput Parameters /
Determine => Effect size f 04282836 Noncentrality parameter k ?.33?2?9f
. o err prob 0.05 Critical F 4.1 054¢9
a a = /
dfﬂﬂﬂﬂ%ﬁv\]@cﬂ'ﬂﬂ@@u Total sample size 40 Denominator df / 37
. L m‘\» 1 Power (1-B err prob) 0.7510835
AMUIUNQANVNWN A NUPEr o groTrs——> 2
° o . Mumber of covari
ANUIUALL TN
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* AUUNgNANDLINGaE G*Power 3 tadLfiuliun1insyngng
YAAATIIANA

® Test family = F tests
B Statistical test = ANCOVA: Fixed effects, main effects and interactions

" Type of power analysis = A Priori: Compute required sample size — given Q.,
power, and effect size

* yndifasunieluyana TilsunsuazldaiunsoAwansls
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* gy {ASdesnmaaesiaenisgndutaniia LLﬁﬂ'Lﬁuﬂ@ﬁ%’ﬂmefméﬁ"qul
n13naaaadin bl N idu 2-by-2 Factorial ANCOVA ¥NnAaMuan13dud
a5U18ANINTE 1A 20% wazUJANAUSH Partial eta-squared Taeieialal
muqquﬁmwﬁﬁwﬁﬁ’u 20% Wan AadiAunguFnetineinls

2
7712321rtia1 (ANCOVA) — 1 — .2(1 — .2) = .238
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JADBI

1 v o/ di (% v
® LU Eﬂq m\‘imﬁ‘wmaﬂ\‘iL?@Qﬂﬁﬁgﬂﬂjuﬂﬂﬂwuﬁ
14 Partial eta-squared (ANCOVA)

() From variances

Variance explained by special effect |:|

Error wariance

@I Direct

1

Partial 2 0.238
Calculate Effect size f 0.5588703

Calculate and transfer to main windpw |
Close
Input Parameters

Determine = Effect size f 05588703
o err prob 0.05%
Power (1-B err prob) 0.8
o | | Mumerator df 1
@ﬁmuﬂﬂqu 4 ﬂ@j\l Nurmberofgrotps —> 4
—> 1

Mumber of covariates

BaLLleTIN 1 610

NANFNLNN9IN 28 AL YFONGNAY 7 AU

Output Parameters

MNoncentrality parameter &
Critical F

Denominator df

Total sample size

Actual power
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® N199LATIZITANNLLIUIIUTIN UANNNTWUIHAUALNNTIATIZHDAD A
LULANALTY (Hierarchical regression)

® uANINBNINATBIAILLFIIN 1Y Hierarchical Regression azagi lugiliiy
= o/ 1 1 o/ ] o/ P4
Type | SS visanavasFaulssnsamaulniu Tneldaauansaulssi

* T ANCOVA ananazavsaiilstanazatlugiiuy Type Il SS @aitlung
1asauLlsTnNNFasaulInNINaALANAI L 95

* yndayarassaulsfiuiana ldasldluiun 2 nan1sdimsnisaul ssiv
1 ANCOVA a2 Hierarchical Regression QAULUNBUIU
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* Aatii unFaksAuAI LU SLUILSANGNTIUNA ANCOVA aziianzau

17

* yinipansiuusaiieaiiusaulesii Hierarchical Regression A
ATNNINILAINIZILE 1B ANCOVA azlianungnimgnziila
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a1 Ao K o o = = .
® ANNAINHINUIAYUVIUY HNI1TIANBDULLAZUIAN LL@gﬁJﬂq?LﬁﬂﬂLVlﬂU?gﬁﬁqqﬂ
ﬂ@:ﬁJV]ﬂ@@QLL@gﬂ@:NWQUﬂN Qﬁuaﬁ/ﬂﬁmg\lﬁ?ﬂa Lﬂﬁ"]?.mﬂlﬁ 4 gﬂLLUU

" NN UAZILUUNAINARBIITNIWNNGNNARBILAZNANAILAN (Posttest
only)
= o 1 1 1 P
" NN UAZLLUNAINARBNIEUINNANNAABIUATNANALIAN Tnei 1
AZLULNAUNAADILTIWAALLTTIN (Pre-Post ANCOVA)

B 099 AL LLUNAIN ARBINIA LAY AZLLLNAUN Aaad a3 lF AN agu as
Lantn AL AL A B LINELITEUINNGNN AABILAZNENAILIAN (Pre-Post
Change)

= s Mixed-design ANOVA lun1anagay
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* ialilaniaslunimesaun1eatfminhy .8 Aasldauiungusaacing

v
o A

U (1N Maxwell & Delaney, 2004)

Between-subject designs

.0 128 128 256 64
3 128 117 180 45
0 128 96 128 32

A 128 66 rr 20
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v

¢ Gll’ﬂza/\‘imﬂ@qﬂﬁﬂﬁ"]\‘i
" 1134 Mixed-design ANOVA Tdaiuqungusnasinatiasndi (Na3genan)
AEnnsaue
= 345241919 Between-subject designs 78 ANCOVA Lﬂuﬁﬁmiﬁigﬁﬂ@juﬁmmq
ﬁ@ﬂﬁqm
= fapnudiniuige Mixed-design ANOVA uaz ANCOVA azfieliduaunga
FE e
o Faniu Mixed-design ANOVA {uAnsnangalunsfinszfieya
LT
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* lunstuntladanialuyanralninNndn 2 st Mixed-design ANOVA Az
Jannaatlaafisad Sphericity

* il Sphericity pnaziia Mixed-design ANOVA LULNLAY (3940475
MANOVA) AfaiNN1a9 11019 ARaUN194D A ANILNAANHANAUE
PLUINNANLLTNINNAN .25
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09: ai 1% = o 095 dl
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