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MANOVA(MultivariateMANOVA(MultivariateMANOVA(MultivariateMANOVA(Multivariate AnalysisAnalysisAnalysisAnalysis ofofofof Variance)Variance)Variance)Variance)

Congrong Wu
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April 10th, 2013

Ⅰ.... ModelModelModelModel

From the Music and Film Experiment 2011 (Neuendorf et al.) Data Set

IVs: DVs:

Main Effects

X1 (Music Condition)

Y1 E3_7 (Feeling Tender)

Y2 E3_14 (Feeling Awestruck)

X2 (Sex:Male/Female) Y3 E3_15 (Feeling Disappointed)

Y4 E3_21 (Feeling Anticipation)

Interaction Effects

(Music Condition×Sex)
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Variable Descriptions

Independent Variables

Music Condition (Nominal, 3 categories [1=Rock Music, 2=Classical, and 3=No Music],

music condition SPSS label)

Male/Female (Nominal, 2 categories [1=Male, and 2=Female], SocDem_1_MaleOrFemale

SPSS label)

Dependent Variables

All of the dependent variables are metric with 0 = Not at All to 10 = Very Much.

Feeling Tender (E3_7_SG_Extent You Felt Tender)

Feeling Awesome (E3_14_SG_Extent You Felt Awestruck)

Feeling Disappointed (E3_15_SG_Extent You Felt Disappointed)

Feeling Anticipation (E3_21_SG_Extent You Felt Anticipation)
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Ⅱ.... RUNNINGRUNNINGRUNNINGRUNNING SPSSSPSSSPSSSPSS
(1)(1)(1)(1) AnalyzeAnalyzeAnalyzeAnalyze→→→→GeneralGeneralGeneralGeneral LinearLinearLinearLinear ModelModelModelModel →→→→MultivariateMultivariateMultivariateMultivariate
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(2)(2)(2)(2) DependentDependentDependentDependent VariablesVariablesVariablesVariables gogogogo inininin thethethethe boxboxboxbox labeledlabeledlabeledlabeled DependentDependentDependentDependent VariablesVariablesVariablesVariables
IndependentIndependentIndependentIndependent variablesvariablesvariablesvariables gogogogo inininin thethethethe boxboxboxbox labeledlabeledlabeledlabeled FixedFixedFixedFixed FactorsFactorsFactorsFactors
DependentDependentDependentDependent andandandand IndependentIndependentIndependentIndependent VariablesVariablesVariablesVariables addedaddedaddedadded bybybyby clickingclickingclickingclicking thethethethe arrowarrowarrowarrow
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((((3)3)3)3) GoGoGoGo totototo thethethethe buttonsbuttonsbuttonsbuttons onononon thethethethe rightrightrightright handhandhandhand sidesidesideside
ClickClickClickClick ModelModelModelModel →→→→FullFullFullFull FactorialFactorialFactorialFactorial (SPSS(SPSS(SPSS(SPSS default)default)default)default) →→→→ClickClickClickClick ContinueContinueContinueContinue
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((((4444)))) SelectSelectSelectSelect PlotsPlotsPlotsPlots fromfromfromfrom thethethethe samesamesamesame listlistlistlist onononon thethethethe rightrightrightright (skipping(skipping(skipping(skipping contrasts)contrasts)contrasts)contrasts)
ClickClickClickClick PlotsPlotsPlotsPlots →→→→Multivariate:Multivariate:Multivariate:Multivariate: ProfileProfileProfileProfile PlotsPlotsPlotsPlots
MoveMoveMoveMove MusicMusicMusicMusic ConditionConditionConditionCondition totototo HorizontalHorizontalHorizontalHorizontal AxisAxisAxisAxis withwithwithwith arrowarrowarrowarrow
MoveMoveMoveMove SexSexSexSex totototo SeparateSeparateSeparateSeparate LinesLinesLinesLines withwithwithwith arrowarrowarrowarrow
ClickClickClickClick AddAddAddAdd→→→→ClickClickClickClick ContinueContinueContinueContinue
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((((5)5)5)5) CCCClicklicklicklick PostPostPostPost HocHocHocHoc→→→→MoveMoveMoveMove overoveroverover MusicMusicMusicMusic ConditionConditionConditionCondition withwithwithwith arrow,arrow,arrow,arrow, NotNotNotNot SexSexSexSex (because(because(because(because itititit hashashashas
onlyonlyonlyonly twotwotwotwo groups)groups)groups)groups) →→→→SelectSelectSelectSelect TukeyTukeyTukeyTukey’’’’ssss-b-b-b-b andandandand ScheffeScheffeScheffeScheffe bybybyby checkingcheckingcheckingchecking boxesboxesboxesboxes →→→→ClickClickClickClick continuecontinuecontinuecontinue
totototo rrrrunununun postpostpostpost hochochochoc teststeststeststests forforforfor MusicMusicMusicMusic ConditionConditionConditionCondition
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(6)(6)(6)(6) SelectSelectSelectSelect OptionsOptionsOptionsOptions→→→→DisplayDisplayDisplayDisplayMeansMeansMeansMeans for:for:for:for: putputputput inininin allallallall factorsfactorsfactorsfactors andandandand factorfactorfactorfactor interactionsinteractionsinteractionsinteractions
((((highlighthighlighthighlighthighlight allallallall factorsfactorsfactorsfactors inininin thethethethe leftleftleftleft boxboxboxbox underneathunderneathunderneathunderneath OVERALLOVERALLOVERALLOVERALL andandandand clickclickclickclick thethethethe arrowarrowarrowarrow totototo movemovemovemove
themthemthemthem overoveroverover)))) →→→→UnderUnderUnderUnder DisplayDisplayDisplayDisplay check:check:check:check: ClickClickClickClick DescriptiveDescriptiveDescriptiveDescriptive Statistics,Statistics,Statistics,Statistics, EstimatesEstimatesEstimatesEstimates ofofofof effecteffecteffecteffect size,size,size,size,
ObservedObservedObservedObserved power,power,power,power, andandandand HomogeneityHomogeneityHomogeneityHomogeneity teststeststeststests →→→→ClickClickClickClick ContinueContinueContinueContinue
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((((7777)))) ClickClickClickClick OKOKOKOK totototo runrunrunrun thethethethe MANOVAMANOVAMANOVAMANOVA
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Ⅲ.... SPSSSPSSSPSSSPSS OUTPUTOUTPUTOUTPUTOUTPUT

GET
FILE='D:\TDDownload\Music011513.sav'.

DATASET NAME DataSet1 WINDOW=FRONT.
GLM E3_7_SG_ExtentYouFeltTender E3_14_SG_ExtentYouFeltAwestruck
E3_15_SG_ExtentYouFeltDisappointed E3_21_SG_ExtentYouFeltAnticipation BY
Musiccond SocDem_1_MaleOrFemale
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/POSTHOC=Musiccond(BTUKEY SCHEFFE)
/PLOT=PROFILE(Musiccond*SocDem_1_MaleOrFemale)
/EMMEANS=TABLES(Musiccond)
/EMMEANS=TABLES(SocDem_1_MaleOrFemale)
/EMMEANS=TABLES(Musiccond*SocDem_1_MaleOrFemale)
/PRINT=DESCRIPTIVE ETASQ OPOWER HOMOGENEITY
/CRITERIA=ALPHA(.05)
/DESIGN= Musiccond SocDem_1_MaleOrFemale Musiccond*SocDem_1_MaleOrFemale.

GeneralGeneralGeneralGeneral LinearLinearLinearLinear ModelModelModelModel

NotesNotesNotesNotes

Output Created 06-Apr-2013 09:19:24
Comments
Input Data D:\TDDownload\Music011513.sav

Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data
File

101

Missing Value Handling Definition of Missing User-defined missing values are
treated as missing.

Cases Used Statistics are based on all cases with
valid data for all variables in the model.
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Syntax GLM E3_7_SG_ExtentYouFeltTender
E3_14_SG_ExtentYouFeltAwestruck
E3_15_SG_ExtentYouFeltDisappointe
d
E3_21_SG_ExtentYouFeltAnticipation
BY Musiccond
SocDem_1_MaleOrFemale
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/POSTHOC=Musiccond(BTUKEY

SCHEFFE)

/PLOT=PROFILE(Musiccond*SocDem
_1_MaleOrFemale)
/EMMEANS=TABLES(Musiccond)

/EMMEANS=TABLES(SocDem_1_Mal
eOrFemale)

/EMMEANS=TABLES(Musiccond*Soc
Dem_1_MaleOrFemale)
/PRINT=DESCRIPTIVE ETASQ

OPOWER HOMOGENEITY
/CRITERIA=ALPHA(.05)
/DESIGN= Musiccond

SocDem_1_MaleOrFemale
Musiccond*SocDem_1_MaleOrFemale
.

Resources Processor Time 00:00:02.450

Elapsed Time 00:00:07.670

[DataSet1] D:\TDDownload\Music011513.sav

Between-SubjectsBetween-SubjectsBetween-SubjectsBetween-Subjects FactorsFactorsFactorsFactors

Value Label N

Music Experiment Condition 1.00 1-Rock Music 32

2.00 2-Classical
Music

28

3.00 3-No Music 28
SocDem_1_MaleOrFemale 1 1-Male 45

2 2-Female 43
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DescriptiveDescriptiveDescriptiveDescriptive StatisticsStatisticsStatisticsStatistics

Music Experiment
Condition

SocDem_1_MaleOr
Female Mean Std. Deviation N

E3_7_SG_ExtentYouFeltT
ender

1-Rock Music
dimensio

n2

1-Male 2.44 2.220 16

2-Female 1.44 2.190 16

Total 1.94 2.228 32

2-Classical Music
dimensio

n2

1-Male 3.07 2.814 14

2-Female 3.43 3.131 14

Total 3.25 2.927 28

3-No Music
dimensio

n2

1-Male 3.60 3.757 15

2-Female 3.31 3.449 13

Total 3.46 3.554 28

Total
dimensio

n2

1-Male 3.02 2.958 45

2-Female 2.65 3.007 43

Total 2.84 2.971 88
E3_14_SG_ExtentYouFelt
Awestruck

1-Rock Music
dimensio

n2

1-Male 1.69 2.272 16
2-Female 1.38 2.446 16
Total 1.53 2.328 32

2-Classical Music
dimensio

n2

1-Male 3.00 2.935 14
2-Female 3.43 3.275 14
Total 3.21 3.059 28

3-No Music
dimensio

n2

1-Male 3.13 3.204 15
2-Female 3.54 3.843 13
Total 3.32 3.454 28

Total
dimensio

n2

1-Male 2.58 2.832 45
2-Female 2.70 3.277 43
Total 2.64 3.041 88

E3_15_SG_ExtentYouFelt
Disappointed

1-Rock Music
dimensio

n2

1-Male 5.25 3.152 16
2-Female 4.94 3.678 16
Total 5.09 3.373 32

2-Classical Music
dimensio

n2

1-Male 6.29 2.164 14
2-Female 7.79 1.847 14
Total 7.04 2.117 28

3-No Music
dimensio

n2

1-Male 6.20 3.212 15
2-Female 6.54 3.992 13
Total 6.36 3.530 28

Total
dimensio

n2

1-Male 5.89 2.878 45
2-Female 6.35 3.450 43
Total 6.11 3.160 88

E3_21_SG_ExtentYouFelt
Anticipation

1-Rock Music
dimensio

n2

1-Male 3.75 2.769 16

2-Female 2.13 3.202 16

Total 2.94 3.058 32

2-Classical Music
dimensio

n2

1-Male 3.14 3.371 14

2-Female 2.57 3.298 14

Total 2.86 3.285 28
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3-No Music
dimensio

n2

1-Male 4.93 4.026 15

2-Female 4.85 3.671 13

Total 4.89 3.794 28

Total
dimensio

n2

1-Male 3.96 3.418 45

2-Female 3.09 3.504 43

Total 3.53 3.467 88

Box'sBox'sBox'sBox's TestTestTestTest ofofofof EqualityEqualityEqualityEquality
ofofofof CovarianceCovarianceCovarianceCovariance
MatricesMatricesMatricesMatricesaaaa

Box's M 46.561
F .813
df1 50
df2 11829.369
Sig. .825

Tests the null
hypothesis that the
observed covariance
matrices of the
dependent variables are
equal across groups.
a. Design: Intercept +
Musiccond +
SocDem_1_MaleOrFem
ale + Musiccond *
SocDem_1_MaleOrFem
ale

MultivariateMultivariateMultivariateMultivariate TestsTestsTestsTestsdddd

Effect
Value F Hypothesis df

Error
df Sig.

Partial Eta
Squared

Intercept Pillai's
Trace

.823 91.664a 4.000 79.000 .000 .823

Wilks'
Lambda

.177 91.664a 4.000 79.000 .000 .823

Hotelling's
Trace

4.641 91.664a 4.000 79.000 .000 .823

Roy's
Largest
Root

4.641 91.664a 4.000 79.000 .000 .823

Musiccond Pillai's
Trace

.185 2.044 8.000 160.00
0

.044 .093
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Wilks'
Lambda

.823 2.022a 8.000 158.00
0

.047 .093

Hotelling's
Trace

.205 1.999 8.000 156.00
0

.050 .093

Roy's
Largest
Root

.122 2.435c 4.000 80.000 .054 .109

SocDem_1_M
aleOrFemale

Pillai's
Trace

.032 .658a 4.000 79.000 .623 .032

Wilks'
Lambda

.968 .658a 4.000 79.000 .623 .032

Hotelling's
Trace

.033 .658a 4.000 79.000 .623 .032

Roy's
Largest
Root

.033 .658a 4.000 79.000 .623 .032

Musiccond *
SocDem_1_M
aleOrFemale

Pillai's
Trace

.029 .290 8.000 160.00
0

.969 .014

Wilks'
Lambda

.972 .287a 8.000 158.00
0

.970 .014

Hotelling's
Trace

.029 .284 8.000 156.00
0

.971 .014

Roy's
Largest
Root

.021 .428c 4.000 80.000 .788 .021

a. Exact statistic

c. The statistic is an upper bound on F that yields a lower bound on the significance level.
d. Design: Intercept + Musiccond + SocDem_1_MaleOrFemale + Musiccond *
SocDem_1_MaleOrFemale

MultivariateMultivariateMultivariateMultivariate TestsTestsTestsTestsdddd

Effect Noncent.
Parameter

Observed
Powerb

Intercept Pillai's
Trace

366.657 1.000

Wilks'
Lambda

366.657 1.000

Hotelling's
Trace

366.657 1.000

Roy's
Largest
Root

366.657 1.000

Musiccond Pillai's
Trace

16.351 .817

Wilks'
Lambda

16.173 .812
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Hotelling's
Trace

15.995 .806

Roy's
Largest
Root

9.742 .674

SocDem_1_M
aleOrFemale

Pillai's
Trace

2.634 .206

Wilks'
Lambda

2.634 .206

Hotelling's
Trace

2.634 .206

Roy's
Largest
Root

2.634 .206

Musiccond *
SocDem_1_M
aleOrFemale

Pillai's
Trace

2.319 .141

Wilks'
Lambda

2.294 .140

Hotelling's
Trace

2.269 .139

Roy's
Largest
Root

1.714 .145

b. Computed using alpha = .05

d. Design: Intercept + Musiccond +
SocDem_1_MaleOrFemale + Musiccond *
SocDem_1_MaleOrFemale

Levene'sLevene'sLevene'sLevene's TestTestTestTest ofofofof EqualityEqualityEqualityEquality ofofofof ErrorErrorErrorError VariancesVariancesVariancesVariancesaaaa

F df1 df2 Sig.

E3_7_SG_ExtentYouFeltTe
nder

3.944 5 82 .003

E3_14_SG_ExtentYouFeltA
westruck

1.783 5 82 .125

E3_15_SG_ExtentYouFeltD
isappointed

2.633 5 82 .029

E3_21_SG_ExtentYouFeltA
nticipation

1.523 5 82 .192

Tests the null hypothesis that the error variance of the dependent variable is
equal across groups.
a. Design: Intercept + Musiccond + SocDem_1_MaleOrFemale + Musiccond *
SocDem_1_MaleOrFemale
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TestsTestsTestsTests ofofofof Between-SubjectsBetween-SubjectsBetween-SubjectsBetween-Subjects EffectsEffectsEffectsEffects

Source Dependent
Variable

Type III
Sum of
Squares df

Mean
Square F Sig.

Partial
Eta

Squared
Noncent.
Parameter

Observe
d

Powerb

Corrected
Model

E3_7_SG_Ex
tentYouFeltT
ender

51.171a 5 10.234 1.171 .330 .067 5.855 .397

E3_14_SG_
ExtentYouFel
tAwestruck

64.783c 5 12.957 1.437 .220 .081 7.183 .482

E3_15_SG_
ExtentYouFel
tDisappointe
d

76.081d 5 15.216 1.574 .177 .088 7.869 .524

E3_21_SG_
ExtentYouFel
tAnticipation

99.379e 5 19.876 1.722 .139 .095 8.610 .568

Intercept E3_7_SG_Ex
tentYouFeltT
ender

725.954 1 725.954 83.070 .000 .503 83.070 1.000

E3_14_SG_
ExtentYouFel
tAwestruck

634.926 1 634.926 70.397 .000 .462 70.397 1.000

E3_15_SG_
ExtentYouFel
tDisappointe
d

3.327E3 1 3.327E3 344.10
3

.000 .808 344.103 1.000

E3_21_SG_
ExtentYouFel
tAnticipation

1.110E3 1 1.110E3 96.146 .000 .540 96.146 1.000

Musiccond E3_7_SG_Ex
tentYouFeltT
ender

41.267 2 20.633 2.361 .101 .054 4.722 .465

E3_14_SG_
ExtentYouFel
tAwestruck

62.063 2 31.032 3.441 .037 .077 6.881 .630

E3_15_SG_
ExtentYouFel
tDisappointe
d

58.911 2 29.455 3.047 .053 .069 6.093 .574

E3_21_SG_
ExtentYouFel
tAnticipation

75.416 2 37.708 3.267 .043 .074 6.533 .606

SocDem_1_Mal
eOrFemale

E3_7_SG_Ex
tentYouFeltT
ender

2.126 1 2.126 .243 .623 .003 .243 .078
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E3_14_SG_
ExtentYouFel
tAwestruck

.660 1 .660 .073 .787 .001 .073 .058

E3_15_SG_
ExtentYouFel
tDisappointe
d

5.659 1 5.659 .585 .446 .007 .585 .118

E3_21_SG_
ExtentYouFel
tAnticipation

12.674 1 12.674 1.098 .298 .013 1.098 .179

Musiccond *
SocDem_1_Mal
eOrFemale

E3_7_SG_Ex
tentYouFeltT
ender

6.902 2 3.451 .395 .675 .010 .790 .112

E3_14_SG_
ExtentYouFel
tAwestruck

2.708 2 1.354 .150 .861 .004 .300 .072

E3_15_SG_
ExtentYouFel
tDisappointe
d

12.445 2 6.223 .644 .528 .015 1.287 .154

E3_21_SG_
ExtentYouFel
tAnticipation

9.349 2 4.675 .405 .668 .010 .810 .113

Error E3_7_SG_Ex
tentYouFeltT
ender

716.601 82 8.739

E3_14_SG_
ExtentYouFel
tAwestruck

739.580 82 9.019

E3_15_SG_
ExtentYouFel
tDisappointe
d

792.783 82 9.668

E3_21_SG_
ExtentYouFel
tAnticipation

946.518 82 11.543

Total E3_7_SG_Ex
tentYouFeltT
ender

1.478E3 88

E3_14_SG_
ExtentYouFel
tAwestruck

1.416E3 88

E3_15_SG_
ExtentYouFel
tDisappointe
d

4.158E3 88

E3_21_SG_
ExtentYouFel
tAnticipation

2.145E3 88



18

Corrected Total E3_7_SG_Ex
tentYouFeltT
ender

767.773 87

E3_14_SG_
ExtentYouFel
tAwestruck

804.364 87

E3_15_SG_
ExtentYouFel
tDisappointe
d

868.864 87

E3_21_SG_
ExtentYouFel
tAnticipation

1.046E3 87

a. R Squared = .067 (Adjusted R Squared = .010)
b. Computed using alpha = .05
c. R Squared = .081 (Adjusted R Squared = .024)
d. R Squared = .088 (Adjusted R Squared = .032)
e. R Squared = .095 (Adjusted R Squared = .040)

EstimatedEstimatedEstimatedEstimated MarginalMarginalMarginalMarginal MeansMeansMeansMeans

1.1.1.1. MusicMusicMusicMusic ExperimentExperimentExperimentExperiment ConditionConditionConditionCondition

Dependent Variable Music Experiment
Condition Mean Std. Error

95% Confidence Interval

Lower Bound Upper Bound

E3_7_SG_ExtentYouFeltTe
nder

1-Rock Music 1.938 .523 .898 2.977

2-Classical Music 3.250 .559 2.139 4.361

3-No Music 3.454 .560 2.340 4.568
E3_14_SG_ExtentYouFeltA
westruck

1-Rock Music 1.531 .531 .475 2.587
2-Classical Music 3.214 .568 2.085 4.343
3-No Music 3.336 .569 2.204 4.468

E3_15_SG_ExtentYouFeltD
isappointed

1-Rock Music 5.094 .550 4.000 6.187
2-Classical Music 7.036 .588 5.867 8.205
3-No Music 6.369 .589 5.197 7.541

E3_21_SG_ExtentYouFeltA
nticipation

1-Rock Music 2.938 .601 1.743 4.132

2-Classical Music 2.857 .642 1.580 4.134

3-No Music 4.890 .644 3.609 6.170

2.2.2.2. SocDem_1_MaleOrFemaleSocDem_1_MaleOrFemaleSocDem_1_MaleOrFemaleSocDem_1_MaleOrFemale

Dependent Variable SocDem_1_MaleOrF
emale Mean Std. Error

E3_7_SG_ExtentYouFeltTe dimensio
n1

1-Male 3.036 .441
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2-Female 2.725 .452
E3_14_SG_ExtentYouFeltA
westruck

dimensio
n1

1-Male 2.607 .448
2-Female 2.781 .460

E3_15_SG_ExtentYouFeltD
isappointed

dimensio
n1

1-Male 5.912 .464
2-Female 6.421 .476

E3_21_SG_ExtentYouFeltA
nticipation

dimensio
n1

1-Male 3.942 .507

2-Female 3.181 .520

2.2.2.2. SocDem_1_MaleOrFemaleSocDem_1_MaleOrFemaleSocDem_1_MaleOrFemaleSocDem_1_MaleOrFemale

Dependent Variable SocDem_1_MaleOrF
emale

95% Confidence Interval

Lower Bound Upper Bound

E3_7_SG_ExtentYouFeltTe
nder

dimensio
n1

1-Male 2.158 3.914

2-Female 1.824 3.625
E3_14_SG_ExtentYouFeltA
westruck

dimensio
n1

1-Male 1.715 3.499
2-Female 1.866 3.695

E3_15_SG_ExtentYouFeltD
isappointed

dimensio
n1

1-Male 4.988 6.835
2-Female 5.474 7.367

E3_21_SG_ExtentYouFeltA
nticipation

dimensio
n1

1-Male 2.933 4.951

2-Female 2.146 4.215

3.3.3.3. MusicMusicMusicMusic ExperimentExperimentExperimentExperiment ConditionConditionConditionCondition **** SocDem_1_MaleOrFemaleSocDem_1_MaleOrFemaleSocDem_1_MaleOrFemaleSocDem_1_MaleOrFemale

Dependent
Variable

Music Experiment
Condition

SocDem_1_MaleOrF
emale Mean Std. Error

E3_7_SG_Extent
YouFeltTender

1-Rock Music dimensio
n2

1-Male 2.438 .739

2-Female 1.438 .739

2-Classical Music dimensio
n2

1-Male 3.071 .790

2-Female 3.429 .790

3-No Music dimensio
n2

1-Male 3.600 .763

2-Female 3.308 .820
E3_14_SG_Exten
tYouFeltAwestruc
k

1-Rock Music dimensio
n2

1-Male 1.687 .751
2-Female 1.375 .751

2-Classical Music dimensio
n2

1-Male 3.000 .803
2-Female 3.429 .803

3-No Music dimensio
n2

1-Male 3.133 .775
2-Female 3.538 .833

E3_15_SG_Exten
tYouFeltDisappoi
nted

1-Rock Music dimensio
n2

1-Male 5.250 .777
2-Female 4.937 .777

2-Classical Music dimensio
n2

1-Male 6.286 .831
2-Female 7.786 .831

3-No Music dimensio
n2

1-Male 6.200 .803
2-Female 6.538 .862

E3_21_SG_Exten
tYouFeltAnticipati
on

1-Rock Music dimensio
n2

1-Male 3.750 .849

2-Female 2.125 .849

2-Classical Music dimensio
n2

1-Male 3.143 .908
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2-Female 2.571 .908

3-No Music dimensio
n2

1-Male 4.933 .877

2-Female 4.846 .942

3.3.3.3. MusicMusicMusicMusic ExperimentExperimentExperimentExperiment ConditionConditionConditionCondition **** SocDem_1_MaleOrFemaleSocDem_1_MaleOrFemaleSocDem_1_MaleOrFemaleSocDem_1_MaleOrFemale

Dependent
Variable

Music Experiment
Condition

SocDem_1_MaleOrF
emale

95% Confidence Interval

Lower Bound Upper Bound

E3_7_SG_Extent
YouFeltTender

1-Rock Music dimensio
n2

1-Male .967 3.908

2-Female -.033 2.908

2-Classical Music dimensio
n2

1-Male 1.500 4.643

2-Female 1.857 5.000

3-No Music dimensio
n2

1-Male 2.082 5.118

2-Female 1.677 4.939
E3_14_SG_Exten
tYouFeltAwestruc
k

1-Rock Music dimensio
n2

1-Male .194 3.181
2-Female -.119 2.869

2-Classical Music dimensio
n2

1-Male 1.403 4.597
2-Female 1.832 5.025

3-No Music dimensio
n2

1-Male 1.591 4.676
2-Female 1.881 5.195

E3_15_SG_Exten
tYouFeltDisappoi
nted

1-Rock Music dimensio
n2

1-Male 3.704 6.796
2-Female 3.391 6.484

2-Classical Music dimensio
n2

1-Male 4.633 7.939
2-Female 6.133 9.439

3-No Music dimensio
n2

1-Male 4.603 7.797
2-Female 4.823 8.254

E3_21_SG_Exten
tYouFeltAnticipati
on

1-Rock Music dimensio
n2

1-Male 2.060 5.440

2-Female .435 3.815

2-Classical Music dimensio
n2

1-Male 1.337 4.949

2-Female .765 4.378

3-No Music dimensio
n2

1-Male 3.188 6.678

2-Female 2.972 6.721



21

PostPostPostPost HocHocHocHoc TestsTestsTestsTests

MusicMusicMusicMusic ExperimentExperimentExperimentExperiment ConditionConditionConditionCondition

MultipleMultipleMultipleMultiple ComparisonsComparisonsComparisonsComparisons

Dependent Variable (I) Music
Experiment
Condition

(J) Music
Experiment
Condition

Mean
Difference

(I-J)
Std.
Error Sig.

95% Confidence
Interval

Lower
Bound

Upper
Bound

E3_7_SG_Exte
ntYouFeltTende
r

Schef
fe

1-Rock Music 2-Classical
Music

-1.31 .765 .236 -3.22 .59

3-No Music -1.53 .765 .143 -3.43 .38

2-Classical
Music

1-Rock Music 1.31 .765 .236 -.59 3.22

3-No Music -.21 .790 .964 -2.18 1.76

3-No Music 1-Rock Music 1.53 .765 .143 -.38 3.43

2-Classical
Music

.21 .790 .964 -1.76 2.18

E3_14_SG_Ext
entYouFeltAwes
truck

Schef
fe

1-Rock Music 2-Classical
Music

-1.68 .777 .102 -3.62 .25

3-No Music -1.79 .777 .076 -3.73 .15
2-Classical
Music

1-Rock Music 1.68 .777 .102 -.25 3.62
3-No Music -.11 .803 .991 -2.11 1.89

3-No Music 1-Rock Music 1.79 .777 .076 -.15 3.73
2-Classical
Music

.11 .803 .991 -1.89 2.11

E3_15_SG_Ext
entYouFeltDisap
pointed

Schef
fe

1-Rock Music 2-Classical
Music

-1.94 .805 .060 -3.95 .06

3-No Music -1.26 .805 .297 -3.27 .74
2-Classical
Music

1-Rock Music 1.94 .805 .060 -.06 3.95
3-No Music .68 .831 .717 -1.39 2.75

3-No Music 1-Rock Music 1.26 .805 .297 -.74 3.27
2-Classical
Music

-.68 .831 .717 -2.75 1.39

E3_21_SG_Ext
entYouFeltAntici
pation

Schef
fe

1-Rock Music 2-Classical
Music

.08 .879 .996 -2.11 2.27

3-No Music -1.96 .879 .091 -4.15 .24

2-Classical
Music

1-Rock Music -.08 .879 .996 -2.27 2.11

3-No Music -2.04 .908 .087 -4.30 .23

3-No Music 1-Rock Music 1.96 .879 .091 -.24 4.15

2-Classical
Music

2.04 .908 .087 -.23 4.30
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MultipleMultipleMultipleMultiple ComparisonsComparisonsComparisonsComparisons

Dependent Variable (I) Music
Experiment
Condition

(J) Music
Experiment
Condition

Mean
Difference

(I-J)
Std.
Error Sig.

95% Confidence
Interval

Lower
Bound

Upper
Bound

E3_7_SG_Exte
ntYouFeltTende
r

Schef
fe

1-Rock Music 2-Classical
Music

-1.31 .765 .236 -3.22 .59

3-No Music -1.53 .765 .143 -3.43 .38

2-Classical
Music

1-Rock Music 1.31 .765 .236 -.59 3.22

3-No Music -.21 .790 .964 -2.18 1.76

3-No Music 1-Rock Music 1.53 .765 .143 -.38 3.43

2-Classical
Music

.21 .790 .964 -1.76 2.18

E3_14_SG_Ext
entYouFeltAwes
truck

Schef
fe

1-Rock Music 2-Classical
Music

-1.68 .777 .102 -3.62 .25

3-No Music -1.79 .777 .076 -3.73 .15
2-Classical
Music

1-Rock Music 1.68 .777 .102 -.25 3.62
3-No Music -.11 .803 .991 -2.11 1.89

3-No Music 1-Rock Music 1.79 .777 .076 -.15 3.73
2-Classical
Music

.11 .803 .991 -1.89 2.11

E3_15_SG_Ext
entYouFeltDisap
pointed

Schef
fe

1-Rock Music 2-Classical
Music

-1.94 .805 .060 -3.95 .06

3-No Music -1.26 .805 .297 -3.27 .74
2-Classical
Music

1-Rock Music 1.94 .805 .060 -.06 3.95
3-No Music .68 .831 .717 -1.39 2.75

3-No Music 1-Rock Music 1.26 .805 .297 -.74 3.27
2-Classical
Music

-.68 .831 .717 -2.75 1.39

E3_21_SG_Ext
entYouFeltAntici
pation

Schef
fe

1-Rock Music 2-Classical
Music

.08 .879 .996 -2.11 2.27

3-No Music -1.96 .879 .091 -4.15 .24

2-Classical
Music

1-Rock Music -.08 .879 .996 -2.27 2.11

3-No Music -2.04 .908 .087 -4.30 .23

3-No Music 1-Rock Music 1.96 .879 .091 -.24 4.15

2-Classical
Music

2.04 .908 .087 -.23 4.30

Based on observed means.
The error term is Mean Square(Error) = 11.543.



23

HomogeneousHomogeneousHomogeneousHomogeneous SubsetsSubsetsSubsetsSubsets

E3_7_SG_ExtentYouFeltTenderE3_7_SG_ExtentYouFeltTenderE3_7_SG_ExtentYouFeltTenderE3_7_SG_ExtentYouFeltTender

Music Experiment
Condition N

Subset

1

Tukey Ba,b 1-Rock Music 32 1.94

2-Classical Music 28 3.25

3-No Music 28 3.46
Scheffea,b 1-Rock Music 32 1.94

2-Classical Music 28 3.25

3-No Music 28 3.46

Sig. .149

Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) = 8.739.
a. Uses Harmonic Mean Sample Size = 29.217.
b. Alpha = .05.

E3_14_SG_ExtentYouFeltAwestruckE3_14_SG_ExtentYouFeltAwestruckE3_14_SG_ExtentYouFeltAwestruckE3_14_SG_ExtentYouFeltAwestruck

Music Experiment
Condition N

Subset

1

Tukey Ba,b 1-Rock Music 32 1.53

2-Classical Music 28 3.21

3-No Music 28 3.32
Scheffea,b 1-Rock Music 32 1.53

2-Classical Music 28 3.21

3-No Music 28 3.32

Sig. .081

Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) = 9.019.
a. Uses Harmonic Mean Sample Size = 29.217.
b. Alpha = .05.

E3_15_SG_ExtentYouFeltDisappointedE3_15_SG_ExtentYouFeltDisappointedE3_15_SG_ExtentYouFeltDisappointedE3_15_SG_ExtentYouFeltDisappointed

Music Experiment
Condition N

Subset

1 2

Tukey Ba,b 1-Rock Music 32 5.09

3-No Music 28 6.36 6.36
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2-Classical Music 28 7.04
Scheffea,b 1-Rock Music 32 5.09

3-No Music 28 6.36

2-Classical Music 28 7.04

Sig. .064

Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) = 9.668.
a. Uses Harmonic Mean Sample Size = 29.217.
b. Alpha = .05.

E3_21_SG_ExtentYouFeltAnticipationE3_21_SG_ExtentYouFeltAnticipationE3_21_SG_ExtentYouFeltAnticipationE3_21_SG_ExtentYouFeltAnticipation

Music Experiment
Condition N

Subset

1

Tukey Ba,b,c 2-Classical Music 28 2.86

1-Rock Music 32 2.94

3-No Music 28 4.89
Scheffea,b,c 2-Classical Music 28 2.86

1-Rock Music 32 2.94

3-No Music 28 4.89

Sig. .079

Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) = 11.543.
a. Uses Harmonic Mean Sample Size = 29.217.
b. The group sizes are unequal. The harmonic mean of the
group sizes is used. Type I error levels are not guaranteed.
c. Alpha = .05.
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ProfileProfileProfileProfile PlotsPlotsPlotsPlots

E3_7_SG_ExtentYouFeltTenderE3_7_SG_ExtentYouFeltTenderE3_7_SG_ExtentYouFeltTenderE3_7_SG_ExtentYouFeltTender
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E3_14_SG_ExtentYouFeltAwestruckE3_14_SG_ExtentYouFeltAwestruckE3_14_SG_ExtentYouFeltAwestruckE3_14_SG_ExtentYouFeltAwestruck
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E3_15_SG_ExtentYouFeltDisappointedE3_15_SG_ExtentYouFeltDisappointedE3_15_SG_ExtentYouFeltDisappointedE3_15_SG_ExtentYouFeltDisappointed
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E3_21_SG_ExtentYouFeltAnticipationE3_21_SG_ExtentYouFeltAnticipationE3_21_SG_ExtentYouFeltAnticipationE3_21_SG_ExtentYouFeltAnticipation
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Ⅳ.... TABLINGTABLINGTABLINGTABLING RESULTSRESULTSRESULTSRESULTS

TableTableTableTable 1111 MultivariateMultivariateMultivariateMultivariate TestsTestsTestsTests forforforfor MANOVAMANOVAMANOVAMANOVA

Rock Music(n=32) Classical Music(n=28) No Music(n=28)
Male(n=45) Female(n=43)

a. Exact statistic
c. The statistic is an upper bound on F that yields a lower bound on the significance level.
b. Computed using alpha = .05

EffectEffectEffectEffect ValueValueValueValue F-ValueF-ValueF-ValueF-Value Sig.Sig.Sig.Sig. ObservedObservedObservedObserved PowerPowerPowerPower

MusicMusicMusicMusic ConditionConditionConditionCondition PillaiPillaiPillaiPillai’’’’ssss TraceTraceTraceTrace .185.185.185.185 2.0442.0442.0442.044 .044.044.044.044 .817.817.817.817

(main(main(main(main effect)effect)effect)effect) WilksWilksWilksWilks’’’’ LambdaLambdaLambdaLambda .823.823.823.823 2.0222.0222.0222.022aaaa .047.047.047.047 .812.812.812.812

HotellingHotellingHotellingHotelling’’’’ssss TraceTraceTraceTrace .205.205.205.205 1.9991.9991.9991.999 .050.050.050.050 .806.806.806.806

RoyRoyRoyRoy’’’’ssss LargestLargestLargestLargest RootRootRootRoot .122.122.122.122 2.4352.4352.4352.435cccc .054.054.054.054 .674.674.674.674

SexSexSexSex PillaiPillaiPillaiPillai’’’’ssss TraceTraceTraceTrace .032.032.032.032 .658.658.658.658aaaa .623.623.623.623 .206.206.206.206

(main(main(main(main effect)effect)effect)effect) WilksWilksWilksWilks’’’’ LambdaLambdaLambdaLambda .968.968.968.968 .658.658.658.658aaaa .623.623.623.623 .206.206.206.206

HotellingHotellingHotellingHotelling’’’’ssss TraceTraceTraceTrace .033.033.033.033 .658.658.658.658aaaa .623.623.623.623 .206.206.206.206

RoyRoyRoyRoy’’’’ssss LargestLargestLargestLargest RootRootRootRoot .033.033.033.033 .658.658.658.658aaaa .623.623.623.623 .206.206.206.206

MusicMusicMusicMusic

Condition*Sex(inCondition*Sex(inCondition*Sex(inCondition*Sex(in

teraction)teraction)teraction)teraction)

PillaiPillaiPillaiPillai’’’’ssss TraceTraceTraceTrace .029.029.029.029 .290.290.290.290 .969.969.969.969 .141.141.141.141

WilksWilksWilksWilks’’’’ LambdaLambdaLambdaLambda .972.972.972.972 .287.287.287.287aaaa .970.970.970.970 .140.140.140.140

HotellingHotellingHotellingHotelling’’’’ssss TraceTraceTraceTrace .029.029.029.029 .284.284.284.284 .971.971.971.971 .139.139.139.139

RoyRoyRoyRoy’’’’ssss LargestLargestLargestLargest RootRootRootRoot .021.021.021.021 .428.428.428.428cccc .788.788.788.788 .145.145.145.145
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ANOVAANOVAANOVAANOVA TablesTablesTablesTables thatthatthatthat helphelphelphelp interpretinterpretinterpretinterpret MANOVAMANOVAMANOVAMANOVA resultsresultsresultsresults

TableTableTableTable 2222

DV1:E3-7DV1:E3-7DV1:E3-7DV1:E3-7 TenderTenderTenderTender

MeansMeansMeansMeans SumSumSumSum ofofofof

SquaresSquaresSquaresSquares

DfDfDfDf MeanMeanMeanMean

SquareSquareSquareSquare

FFFF Sig.Sig.Sig.Sig. PowerPowerPowerPower

MusicMusicMusicMusic

ConditionConditionConditionCondition

41.26741.26741.26741.267 2222 20.63320.63320.63320.633 2.3612.3612.3612.361 .101.101.101.101 .465.465.465.465

1=Rock1=Rock1=Rock1=Rock

MusicMusicMusicMusic

1.941.941.941.94

2=Classical2=Classical2=Classical2=Classical

MusicMusicMusicMusic

3.253.253.253.25

3=No3=No3=No3=NoMusicMusicMusicMusic 3.463.463.463.46

SexSexSexSex 2.1262.1262.1262.126 1111 2.1262.1262.1262.126 .243.243.243.243 .623.623.623.623 .078.078.078.078

1=Male1=Male1=Male1=Male 3.023.023.023.02

2=Female2=Female2=Female2=Female 2.652.652.652.65

MusicMusicMusicMusic

Condition*Condition*Condition*Condition*

SexSexSexSex

----

6.9026.9026.9026.902 2222 3.4513.4513.4513.451 .395.395.395.395 .675.675.675.675 .112.112.112.112

ErrorErrorErrorError ---- 716.601716.601716.601716.601 82828282 8.7398.7398.7398.739 ---- ---- ----

CorrectedCorrectedCorrectedCorrected

TotalTotalTotalTotal

---- 767.773767.773767.773767.773 87878787 ---- ---- ---- ----
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TableTableTableTable 3333

DV2:E3-14DV2:E3-14DV2:E3-14DV2:E3-14 AwestruckAwestruckAwestruckAwestruck

MeansMeansMeansMeans SumSumSumSum ofofofof

SquaresSquaresSquaresSquares

DfDfDfDf MeanMeanMeanMean

SquareSquareSquareSquare

FFFF Sig.Sig.Sig.Sig. PowerPowerPowerPower

MusicMusicMusicMusic

ConditionConditionConditionCondition

62.06362.06362.06362.063 2222 31.03231.03231.03231.032 3.4413.4413.4413.441 .037.037.037.037 .630.630.630.630

1=Rock1=Rock1=Rock1=Rock

MusicMusicMusicMusic

1.531.531.531.53

2=Classical2=Classical2=Classical2=Classical

MusicMusicMusicMusic

3.213.213.213.21

3=No3=No3=No3=NoMusicMusicMusicMusic 3.323.323.323.32

SexSexSexSex .660.660.660.660 1111 .660.660.660.660 .073.073.073.073 .787.787.787.787 .058.058.058.058

1=Male1=Male1=Male1=Male 2.582.582.582.58

2=Female2=Female2=Female2=Female 2.702.702.702.70

MusicMusicMusicMusic

Condition*Condition*Condition*Condition*

SexSexSexSex

----

2.7082.7082.7082.708 2222 1.3541.3541.3541.354 .150.150.150.150 .861.861.861.861 .072.072.072.072

ErrorErrorErrorError ---- 739.580739.580739.580739.580 82828282 9.0199.0199.0199.019 ---- ---- ----

CorrectedCorrectedCorrectedCorrected

TotalTotalTotalTotal

---- 804.364804.364804.364804.364 87878787 ---- ---- ---- ----
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TableTableTableTable 4444

DV3:E3-15DV3:E3-15DV3:E3-15DV3:E3-15 DisappointedDisappointedDisappointedDisappointed

MeansMeansMeansMeans SumSumSumSum ofofofof

SquaresSquaresSquaresSquares

DfDfDfDf MeanMeanMeanMean

SquareSquareSquareSquare

FFFF Sig.Sig.Sig.Sig. PowerPowerPowerPower

MusicMusicMusicMusic

ConditionConditionConditionCondition

58.91158.91158.91158.911 2222 29.45529.45529.45529.455 3.0473.0473.0473.047 .053.053.053.053 .574.574.574.574

1=Rock1=Rock1=Rock1=Rock

MusicMusicMusicMusic

5.095.095.095.09

2=Classical2=Classical2=Classical2=Classical

MusicMusicMusicMusic

7.047.047.047.04

3=No3=No3=No3=NoMusicMusicMusicMusic 6.366.366.366.36

SexSexSexSex 5.6595.6595.6595.659 1111 5.6595.6595.6595.659 .585.585.585.585 .446.446.446.446 .118.118.118.118

1=Male1=Male1=Male1=Male 5.895.895.895.89

2=Female2=Female2=Female2=Female 6.356.356.356.35

MusicMusicMusicMusic

Condition*Condition*Condition*Condition*

SexSexSexSex

----

12.44512.44512.44512.445 2222 6.2236.2236.2236.223 .644.644.644.644 .528.528.528.528 .154.154.154.154

ErrorErrorErrorError ---- 792.783792.783792.783792.783 82828282 9.6689.6689.6689.668 ---- ---- ----

CorrectedCorrectedCorrectedCorrected

TotalTotalTotalTotal

---- 868.864868.864868.864868.864 87878787 ---- ---- ---- ----
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TableTableTableTable 5555

DV4:E3-21DV4:E3-21DV4:E3-21DV4:E3-21 AnticipationAnticipationAnticipationAnticipation

MeansMeansMeansMeans SumSumSumSum ofofofof

SquaresSquaresSquaresSquares

DfDfDfDf MeanMeanMeanMean

SquareSquareSquareSquare

FFFF Sig.Sig.Sig.Sig. PowerPowerPowerPower

MusicMusicMusicMusic

ConditionConditionConditionCondition

75.41675.41675.41675.416 2222 37.70837.70837.70837.708 3.2673.2673.2673.267 .043.043.043.043 .606.606.606.606

1=Rock1=Rock1=Rock1=Rock

MusicMusicMusicMusic

2.942.942.942.94

2=Classical2=Classical2=Classical2=Classical

MusicMusicMusicMusic

2.862.862.862.86

3=No3=No3=No3=NoMusicMusicMusicMusic 4.894.894.894.89

SexSexSexSex 12.67412.67412.67412.674 1111 12.67412.67412.67412.674 1.0981.0981.0981.098 .298.298.298.298 .179.179.179.179

1=Male1=Male1=Male1=Male 3.963.963.963.96

2=Female2=Female2=Female2=Female 3.093.093.093.09

MusicMusicMusicMusic

Condition*Condition*Condition*Condition*

SexSexSexSex

----

9.3499.3499.3499.349 2222 4.6754.6754.6754.675 .405.405.405.405 .668.668.668.668 .113.113.113.113

ErrorErrorErrorError ---- 946.518946.518946.518946.518 82828282 11.54311.54311.54311.543 ---- ---- ----

CorrectedCorrectedCorrectedCorrected

TotalTotalTotalTotal

---- 1045.8981045.8981045.8981045.898 87878787 ---- ---- ---- ----
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Ⅴ.... WRITE-UPWRITE-UPWRITE-UPWRITE-UP OFOFOFOF RESULTSRESULTSRESULTSRESULTS

Four dependent variables were chosen from Music and Film Experiment 2011

(Neuendorf et al.) data set that all had significant intercorrelations at p < .05, and a significant

Bartlett’s test at p< .001.

Feeling Tender (E3_7_SG_Extent You Felt Tender)

Feeling Awesome (E3_14_SG_Extent You Felt Awestruck)

Feeling Disappointed (E3_15_SG_Extent You Felt Disappointed)

Feeling Anticipation (E3_21_SG_Extent You Felt Anticipation)

Box’s M tests for homoscedasticity, M should be nonsignificant. For these variables,

Box’s M test had a significance of .825. This indicates its nonsignificance (greater than

>0.05), confirming the homogeneity of the variance/covariances matrices across groups.

The multivariate tests in Table 1 showed that Music Condition had a significant effect

on the set of dependent variables (Pillai's Trace p=.044, Wilks' Lambda p=.047, Hotelling's

Trace p=.050, Roy's Largest Root p=.054). Sex had a non-significant effect (Pillai's

Trace,Wilks' Lambda, Hotelling's Trace, and Roy's Largest Root all p=.623). The interaction

effect was shown have a non-significant effect. Because of this significance, near significance

and non-significance from the multivariate tests, we further examined the individual ANOVA

tests.

Music Condition significantly affected two DVs, E3-14 Extent You Felt

Awestruck(p=.037). The Rock Music group had the lowest mean on the extent you felt

awestruck (M=1.53), followed by Classical Music (M=3.21), and finally No Music (M=3.32).

Music Condition with regard to E3-21 Extent You Felt Anticipation(p=.043). Classical Music

had the lowest mean (M=2.86), followed by Rock Music (M=2.94), and finally No Music

(M=4.89). Music Condition had a near significant impact on E3-15 Extent You Felt

Disappointed(p=.053). The lowest mean was for Rock Music (M=5.09), followed by No
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Music (M=6.36), and finally Classical Music (M=7.04).

It should be noted, that in post hoc tests (using both Tukey's-b and Scheffe's), found no

significant pairwise differences for Music Condition.

Thus, we find that when controlling for Sex, Music Condition (Rock vs. Classical vs. No

Music) has an impact on people’s emotions when they watch a short film. The No Music

condition seemed to experience higher levels of emotion, except for disappointed, in which

case the Classical Music condition had the highest level. The Rock Music condition had the

lowest levels of emotion, except for anticipation.


