MANCOVA

COM 631/731

Spring 2017
SHANTALE D. ROBERTS

I MODEL

From Film and TV Usage data set (Jeffres & Neuendorf, 2015)

COVARIATES

Q29a. “l love the options at my fingertips today..

Q29%e. “l can hardly wait to see what technology comes next.”

Q290. “I generally think of myself as a happy person.”

INDEPENDENT VARIABLES
X1: “GENDER”

v

X2: Q7. “How did you watch this movie 1?”

—_

—
L

INTERACTION OF X1 AND X2:

vV YVvyYy

DEPENDENT VARIABLES

Q23a. | often watch a
favorite film again and
again.

Q23d. | don't like to

watch films at home
that I've seen before
in a theater.

Q23f. | watch TV
programs with my
family that we’ve seen
before, often several
times.

Q23l. I like
playing/listening to a
movie I'm familiar with
as background while |
do other things.




Independent Variables:

Q7. How did you watch this movie 1? — Nominal (4 Categories)
1 = In a theater, 2 = On TV/cable, 3= DVD/Blu-ray, 4 = Online

Gender - Nominal (2 Categories)
1= Male, 2= Female

Dependent Variables:

(all measured on a 1-7 response scale, where 1=not like me at all and 7=very much like me)
Q23a. | often watch a favorite film again and again.

Q23d. | don't like to watch films at home that I've seen before in a theater.

Q23f. | watch TV programs with my family that we’ve seen before, often several times.

Q23l. | like playing/listening to a movie I'm familiar with as background while | do other things.
Covariates:

(all measured on a 1-7 response scale, where 1=completely disagree and 7=completely agree)

Q29a.l love the options at my fingertips today, watching videos on my phone, texting, streaming
films.

Q29e. | can hardly wait to see what technology comes next.

Q29o0.1 generally think of myself as a happy person.
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> ADD DEPENDENT AND (“FIXED FACTOR”) INDEPENDENT VARIABLES BY
CLICKING THE ARROW
(from left boxes to right boxes)
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PLOTS > FACTORS > MOVE IV'S INTO RIGHT BOXES USING ARROW KEYS
>+ HORIZONTAL AXIS
>+ SEPARATE LINES
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> ONCE IV'S ARE IN THE BOXES, Y ADD TO CREATE A GRAPH SHOWING
THE INTERACTION OF THE IVS
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=] *ilmtvi5data.sav [DataSet1] - IBM SPSS Statistics Data Editor - &
File  Ed  Ylew Data Translorm  Analyze  Direct Markebna  Graphs  Lbifles  Extensions  Windaw  Help

HE @M e« Bl 4 H %“A; - %

Name | Type | Width | Decimals | [ Vabes | Mhesng | Colorms | | Measwe |
029 Mumeric 1" o QZ8). Prime time TV shows today ae hetter than they've been in years. {1, 1-Compl... Mone 1 4 Nominal S I
2k Mur Multivanate 128 1 really is {1. 1-Compl . Nong 1 4 Naminal |
az2al Hlur culture 1, 1-Compl . None " & HNaminal |
Q29m Hur — L Vanables: W :nday 15 more realistic than it use... [1. 1-Compl... Mone 1 &5 Nominal |
28 INur |47 Respondzntin ., | @ 0233 loften wal.. 3 very high {1. 1-Compl . None 11 & Maminal hl
Q2% Nue |4 SiatDate w i e ke & Maminal N |

45 EndDate & 0230 | walch TV
\az9p Mur | 24 02, First, whatar. i /| & Hominal el
2 Q29 Hur | g 03a, Watch teled Flred Factoris): Horlzantal Ads: &; Haminal ™ ||
25 q2er Wur | 03e Lstentathe. | | (@ oonger inander Gender | & Naminal N
293 hur | Wb O3 Readamag. | | & Q7. How did you wat.. & Hominal N
4 &b 03d. Rizad a boo... parate Lines: : %
il ek & Qe Read a new... ¥ | | & bl I
Geandeai {Hur | g 03f Go oulto se... Covariate(s) & Maminal |
Age IMur | s 03 Watch & Tim. = = Separate Piois: & Scals N
Education Hur ﬁ: LLan"SHIT- e 1. |_ . & Mominal |
= O3L Checkmy &... -2 J -
ER::Q ::" ol 013, Go on Faceb.. Plats 4 Ehagge @ 2 :Omm:: : :
i T | g Q3k Playwdeo g.. AN,
- EnderaT
income twur | g 0al Gotosestie. | > “"‘S-W—”-g"t—| fpenger l &tomind N |
Zipcode Mur L& O%m cntocooi & Scals N |
Lo ) ) e s T |

/B 5PSS Statisics Procassor s faaty | [unicoda oM |




> OPTIONS
> HIGHLIGHT ALL IVs AND THE INTERACTION IN THE LEFT
Y ARROW TO MOVE IVs TO THE RIGHT BOX
DISPLAY

\ DESCRIPTIVE STATISTICS

\V ESTIMATES OF EFFECT SIZE
vV OBSERVED POWER

YV HOMOGENEITY TESTS

> CONTINUE
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>To add COVARIATES, simply insert variables into the “covariate” box.
Everything else is the same EXCEPT there are not any post hoc!
>Hit RUN for MANCOVA!!I! (OR PASTE TO SAVE SYNTAX AND
THEN RUN)
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. SPSS OUTPUT

DATASET NAME DataSetl WINDOW=FRONT.

GLM Q23d Q23a Q23f Q231 BY Gender Q7 WITH Q29a Q29%9e Q290

/METHOD=SSTYPE (3)
/INTERCEPT=INCLUDE
/PLOT=PROFILE (Gender*Q7)

/EMMEANS=TABLES (Gender) WITH(Q29a=MEAN Q29e=MEAN Q290=MEAN)

/EMMEANS=TABLES (Q7) WITH(Q29a=MEAN Q29e=MEAN Q290=MEAN)

/EMMEANS=TABLES (Gender*Q7) WITH(Q29%9a=MEAN Q29e=MEAN Q290=MEAN)

/PRINT=DESCRIPTIVE ETASQ OPOWER HOMOGENEITY
/CRITERIA=ALPHA (.05)

/DESIGN=Q29a Q29e Q290 Gender Q7 Gender*Q7.

General Linear Model

Between-Subjects Factors

Yalue Label

M

Gender 1 1-Male
2 2-Female
Q7. How did you watch this movie 1 1 1-In theater
2 2-0n TVicahle
3 3-OVD or BluR ay
4 4-0nline

141
222
85
a4
90
104
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Descriptive Statistics

Gender Q7. How did you watch this movie 1 Mean Std. Deviation I
223d. | don't like to watch films at 1-Male 1-In theater 3.07 1.772 42
rhnen;ti:hat |'ve seen before’in a .00 Twieahle 505 1431 19
3-DVD or BluRay 2.70 1.928 33
4-0Onling 3.28 2.018 47
Total 2.9 1.880 141
2-Female  1-Intheater 2.85 2138 43
2-0n Tvicakle 2.06 1.657 65
3-DVD or BluRay 2.32 1.947 57
4-0Online 2.25 1.562 57
Total 2.35 1.828 222
Total 1-In theater 3m 1.955 85
2-0n Twicahle 2.06 1.601 a4
3-DVD DrEliuRa\,r 2.46 1.938. a0
4-0nline 271 1.847 104
Total 257 1.866 363
Q23a. | often watch a favarite film 1-Male 1-In theater 4249 1.854 432
again and again. 2-On TVicable 5.58 1539 18
3-DVD or BluRay 485 1.955 33
4-0nline 474 1.918 47
Total 474 1.814 141
2-Female  1-Intheater 431 1.955 43
2-0n TWicable 542 1.640 65
3-DVD or BluRay 570 1.546 a7
4-Cnline 512 1.837 57
Total 533 1.781 222
Total 1-Intheater 455 1.961 85
2-0n TVicable 554 1.609 84
3-DVD or BluRay 539 1.746 a0
4-0nline 4495 -1.928 104
Total 510 1.853 363
Q23.f-|W310hTVDFDEIF3mS with my 1-Male 1-In theater 3.48 1.941 42
famniY T We G SRan et Sicn 2-0n TVicable 4.32 1.916 19
3-DVD or BluRay 3.73 1.842 33
4-0Online 2.8 1.569 47
Tatal 3.43 1.849 141
2-Female  1-Intheater 3.86 2.088 43
2-0n TW/cahle 432 1.8937 65
3-DVD or BluRay 458 1.8963 a7
4-0nline 414 1.858 a7
Total 425 1.982é 222
Total 1-In theater 3.67 2014 85
2-0n TWcahle 432 1.821 a4
3-DVD or BluRay 4.27 1.953 g0
4-0Online 3.54 1.905 104
Total 3.93 1.970 363




Q231 | like playing/listening to a 1-Male
movie I'm familiar with as
background while | do other things.

2-Female

Total

1-In theater

2-0n TWicable
3-DVD or BluRay
4-Cnline

Total

1-In theater
2-0n TVicable
3-DVDor BluRay
4-Online

Total
1-Intheater
2-On TWicable
3-DVD or BluRay
4-0Online

Total

376
442
327
3.98
3.8
4.07
475
477
412
4.46
3.92
4.68
4.22
4.06
4.2

1.048
2.009
2.020
2.212
2.073
2.374
2.243
2.105
2.330
2.266
2167
2.185
2187
2.268
2214

42
18
33
47
141

104
363

11

Box's Test of
Equality of
Covariance

Matrices®

Box's M 122,453
F 1.674
df 70
df2 625091.989
Sig. 000

Tests the null
hypothesis that the
ohserved covariance
matrices ofthe
dependent variables are
equal across groups.

a. Design:
Intercept + ©29a
+ (128e + Q2590
+ Gender + @7 +
Gender* Q7
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Multivariate Tests”

Moncent
Efleci Value F Hypothesis df Errordf Sig. Fartial Eta Squared Farameter Obszived Power?
Intereent Pillai's Trace 402 585720 4.000 349.000 0o 402 234.290 1.000
Wiks'Lambida 598 E-S.S?Zi’ . 4.000 . 349.000 . .ooo ANz . 234.290 1.000
Haotelling's Trace BT £g.573b 4.000 240.000 .ooo A0z 234.290 1.000
Roy's Largest Root 871 58.672" 4.000 349.000 000 402 234.280 1.000
2232 Pillai's Trace .02a 25270 . 4.000 . 340,000 . o 028 . 10107 715
Wilks' Larmbda a12 2807 4000 349000 041 08 10407 715
Holelling's Trace .09 2.5275 . 4.000 . 349.000 . a4 .0z2g . 10,107 718
Roy'=s Largest Root olg 2.5270 4.000 249,000 041 028 10407 715
Qg9e Pillai's Trace 031 27700 4.000 349.000 o7 031 11.081 758
Wilks!Lambda 989 2.770f . 4.000 . 248.000 . 027 031 11.081 759
Hotelling's Trace 032 2770° 4000 349000 027 03 11.081 759
Roy's Largest Rool .03z 2.??[-ij . 4.000 . 348.000 . oz27 031 11.081 758
Q290 Pillai's Trace 018 1.606° 4000 349000 172 oe B.43¢ 495
‘Wilks' Lambia 982 1.608" 4.000 348.000 72 o8 6.434 435
Hotelling's Trace .08 1.608" 4.000 348,000 172 .18 6434 Ags
Roy's LargestRoot 018 1.608° 4000 349000 172 018 6.434 435
Gender Pillai's Trace 0N 2.?-‘62iJ . 4.000 . 349.000 . 028 .03 . 11.050 758
Wilks' Lambda 969 2762° 4000 349000 028 031 11.050 758
Hoelling's Trace .03z 2.762" 4.000 349.000 028 031 11.050 758
Roy's Largest Root 032 2762° 4.000 348,000 028 031 11.050 758
a7 Fillai's Trace 071 2140 12.000 1053.000 013 024 25 682 846
Wilks' Lamhda 829 2162 12.000 923659 012 024 22841 812
Hotelling's Trace 075 2178 12,000 1043.000 011 024 26.150 850
Roy's Largest Root 063 5.508° 4.000 351.000 000 059 22033 876
Gender* Q7 Pillai's Trace 055 1.647 12.000 1053.000 073 018 16768 857
Wilks' Lamnhda 845 1648 12.000 923658 073 018 17428 787
Hotelling's Trace 057 1648 12,000 1043.000 073 018 18778 857
Roy's Largest Root 037 3217° 4000 351.000 013 035 12860 827
a. Design: Intercept + 0293 + 029e + Q280 + Gender + OF + Gender * Q7
b, Exact statistic
. The statistic is an upper bound on F that yields a lower bound on the significance level.
d. Computed using alpha=.05
Levene's Test of Equality of Error Variances®
F dfl df2 Sin.
223d. | don't like to watch films at 2.6148 7 354 012
home that I've seen before in a
theater.
@23a. | often watch a favarite film a7 7 355 A52
again and again.
Q231 lwatch TV programs with my 1.058 7 354 390
family that we've seen before, often
several times.
Q231 I'like playinglflistening to a 2034 7 3558 050

mavie I'm familiar with as
background while | do other things.

Tests the null hypothesis that the error variance ofthe dependent variahle is equal across groups.
a. Design: Intercept + Q28a + Q29e + Q290 + Gender + QF + Gender* Q7
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Source

Dependent Variablz

Type Il Sum of
Squares

Tests of Between-Subjects Effects

di

Maan Squars

S1g.

Fartial Eta Squared

Hancznt
Faramatar Chsarved Power®

Carrectzd Model

Q234 | don'tlike fo walch films at
homz thati‘ve seen biafare in a
thieaier.

A5.835°

i 564

2571

.Dos

ik}

5710 456

0233 | ofien walch a favorife flm
again and again.
Q23f | watch TV programas with my

Tamity that we've sean betars, aften
sayv=ral times

113.728"

142.765%

11.373

14976

3.544

3gA0

.0oa

o0 |

A

102

35443 a4

39604 498

Q231 | like playinglistaning tn &
mavic |'mfamiliarwih as
backaround whilz | da otharthings.

199.832¢

18.9E3

1458

.noa

113

44 BE2 ae3

intercept

Q23d. | don‘t like fo waich Tims at
home that P've seen before in &
theater.

023a. | ofien watch a favarite film
agsin and again.

131,465

285 661

131,488

798 Gfi1

39.394

93357

.boo

.noa

Aam

39304 1.000

43 387 1o0d

G231, | wateh TV programs with ry
farriily hat we've seen befars, offen
several times.

Q231. | like playinglistening to @
moyig I'mamiiiarwin as .
backaiound while L do other things.

150,102

MENTE

160102

113175

41.850

25.300

.bog

.0oq

08

067

41850 1.000

25306 LEE]

D133

R28e

Q23d | don'tiike 1o waich Tms al
home thail've seen before in a
thaatar.

.2

.0ga

853

;oo

0o4a 0&s0

Q23a. | oftan watch afavariatim
agzin and again.

.93

6931

2180

A4

os

2160 am

Q231 Pwateh Tw programs with my
family fhat we've seen befare, often
savaral times:

608

G0E

A70

B3

aTa ora

Q2311 like playingtistaning toa
trovie 'mtamilan with as
background whils [ da atherthings.

Q23d. | don't like fo waich films af
homs thati've seen befora in a
Treatel,

32,856

8577

JBase

BATT

B.628

2.568

.oo3

A

o7

BE0a BaE

i) 359

QZ3a | onen watch a fauarite iim
Aapzin and again.

Q23 | watch TV programes with my
famiily that wa've sesn befarz, aftan
savaral lmes.

2684

7.6E0

2604

T BRD

830

214

380

144

00fi

839 180

214 308

0231 ke playinatistaning o 3
movie |'m familiarwih as
backaround whilz |do other things.

23.375

23378

5227

023

018

5127 626

Q260

©23d | don't ke 1o watch Time at
hame that I've seen hefore ina
theater.

©23a. | ofien watch = favorite film
again and again.

4,426

10636

4,428

10836

1.326

o7

004

s

335 43

0231, | Wateh TV programs with my
family that wa've se=n before, oftan
saveraltimes.

Q231 | like plavingllistzning to a
maovio Irmamiliar wih s
backaround while | do other things

13.342

A0

13342

Ao

o

0gs

L

0o

oo |

ara ABg

Genoel

C23d. | don'{ like fo watch films at
hame that I've seen before ina
theatar:

7.338

7.338

a1g8

Aza

008

2168 38

(23a. | often watch 2 favarita film
anain and 2gan

10.236

10.236

2100

07s

.oog

3180 428

Q231 | wateh TV pragrams with my
family that wa've aeen before, often
saveral imas:

20.450

29450

8.1

.0od

B.211 818

@231, | Iike playing/istaning to 3
mowle [ fEmiliar with 28
background whilz | do otherthings

22187

22197

4.083

oz

014

4862 602

ar

Gender* Q7

C23d | dan't lik= fo watch films at
hame that I've seen beforeina
haeatar,

36367

12122

3831

030

108637 Tas

333, | often watch 2 tavarite Tim
again and again

47351

15.724

4.919

.oo2

040

14.756 ReliE]

Q231 lwatch TV programs with my
family that we'ye seen before, often
saveral 1meE.

39049

13018

3629

m3

030

10887 TS

023 | lIke playingistaning o 3
moyfe | f=milisr with 2=
background whilz | do otherthinos.

©23d. | don'tlikz fo watch films at:
noma that 'va saen bafora ina
hearer

19.041

14454

6.347

4818

1.414

1.443

23

230

oz

01z

4.258 37E

4328 filind

C23a, | often waleh 2 tavaiite Tim
agair and again.

QI3 |watch TV programs with my
family that wa'va sasn befors; oftan
saveral Ines

8160

22160

2730

7387

D5

o7

o7

21553 235

178 G260

231 ke playingistaning to 2
moyie |'m familiar wilh 55
background whilz | do othertings:

31.094

10.365

38

a7

My

6.953 581




=0} @23d. | dor't ke to watch films st
home thatI've sean befors ina
thaatar.

©023g, | oftan walch 3 favorits 1im
=gain and again
Q230 | waich TV programs with my
farmily that we'vs szen before, oftzn
severalimas.
@231 ke playingisizning 1o a
mewiz 'm familiar with as
background while [-do ather things
Tatal ©23d. | dorr't ke to watch films at
D Ihat ['ve s2an Belor= n 2
theater

Q23a. | often watch a favorite film
again and agsin.

023r 1eh TV pragrams with my
tatwe've seen before, oflzn

sexeral imes.

istening to a

Background while | do olherthings

Carractad Total Q23d, | dorrHike o ws
home that |'ve seen befors in g
thaztar

0233, | oft2n waich @ favorits Tim
@gain and again

Q23 Iwaich T programs with my
family that we'ys szan helora, oftan
severallimes

Q231 |like playing/lisiening to a
roviz I'm familiar with as
kackground while | do atar higgs

1175267

1126.499
1262514
1674257

3654000

10652.000

05000

§206.000

1261096

1243.229

1408 278

1774088

363

3333

2208 |

34587

4472

14

a. R Squared = 068 (Adjustad R Squarad = .0421
b. R Squarad = 091 (Adjusiad B Sguarad = .DEE)
¢. R Squared = 102 (fdjusted R Squared = .07E)
d. R Squarad = 113 (Adjusted R Squared = .DE7)
. Computed using alpha = .05

Estimated Marginal Means

1. Gender

95% Confidence Interval

hackground while | do other things.

Dependent Variakle Gender Mean Std. Error Lower Bound  Upper Bound
223d. | don't like to watch films at 1-Male 27258 AET 2.401 3.058
home that I've seen hefore in a
theater. 2-Female 24172 125 2171 2662
223a. | often watch a favarite film 1-Male 4.800° 64 4578 5,222
again and again. a

2-Female 5270 123 5.028 58511
Q23f lwatch TV programs with my 1-Male 3.55904 A73 32580 3.830
famnily that we’ve seen hefore, often
several times. 2-Female 4.2 ?a 130 34962 4.471
223l | like playing/listening to a 1-Male 3.877° 83 3.487 4 257
maovie I'm familiar with as

2-Female 44219 45 4136 4705

a. Covariates appearing in the model are evaluated atthe following values: @29a. | love the options at my
fingertips today, watching videos on my phone, texting, streaming films. = 515, @29e. | can hardly wait to
see whattechnology comes next. = 4.41, Q2590 [ generally think of myself as a happy person. = 5.23.
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2. Q7. How did you watch this movie 1

95% Confidence Interval

Dependent Variable Q7. How did you watch this movie 1 Mean Std. Errar Lower Bound ~ Upper Bound

Q23d. | don't like to watch films at 1-Intheater 2.992° .200 2.594 3.385

home that I've seen hefore in a . a

theater. 2-0n TVicable 2018 .240 1.547 2,490
3-DVD or BluRay 25037 .2n 2107 2.8949
4-0nline 27787 183 2418 3137

@23a. | often watch a favorite film 1-Intheater 45262 196 4141 4.911

again and again. a
2-0n TVicable 5.583 235 5120 6.045
3-DVD or BluRay 53167 147 4.928 5704
4-0nline 49167 A74 4.564 5268

Q23f. [ watch TV programs with rmy 1-In theater 3.6237 .207 32145 4030

family that we’ve seen before, often . a

Sl e, 2-0n Tvicahle 4.333 248 3.844 4.8
3-DVD or BluRay 41707 .209 3.760 4.580
4-Online 34887 188 3116 3.860

Q231 [ike playing/listening to a 1-In theater 3.887° 2N 3432 4342

movie I'm familiar with as . a

hackground while | do other things. 2-0n Tvicahle 4 596 277 4.051 5142
3-DVD or BluRay 41047 .233 3.646 4.562
4-Online 4.008% 21 3.582 4.424

a. Covariates appearing in the model are evaluated at the following values: @29a. | love the options at my finger tips today, watching
videos on my phone, texting, streaming films. = 515, Q29¢e. | can hardly waitto see whattechnology comes next. = 4. 41 Q290. |
generally think of myself as a happy person.= 5.23,
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3. Gender * Q7. How did you watch this movie 1
95% Confidence Interval
Dependent Variahle Gender Q7. How did you watch this movie 1 Mean Std. Error Lower Bound  Upper Bound
G23d. | don't like to watch films at 1-Male 1-In theater 3.040° 284 2.480 3.599
home that I've seen hefore in a 3 =
et 2-0n TVicahle 1.674 424 1.140 2.809
3-DVD or BluRay 2.635° 321 2.003 3.267
4-0nline 3.268° 267 2.743 3794
2-Female  1-Intheater 29447 .280 2,383 3.485
2-0n Tvicahle 2.063% 228 1.616 2.511
3-DVD or BluRay 2.371° 244 1.8482 2.851
4-0nline 22877 246 1.804 2771
Q23a. | often watch a favorite film 1-Male 1-In theater 4.31g8° 279 3770 4.866
again and again 3
2-0n Tvicahle 5.657 A6 4,839 6.475
3-DVD or BluRay 49027 314 4282 5522
4-0nline 4 726° 262 4210 5241
2-Female  1-Intheater 47343 275 4,194 5275
2-0n TVicahle 55087 223 5.069 5.947
3-DVD or BluRay 5730® 239 5.259 6.200
4-0nline 51072 24 4633 5.581
Q23f | watch TV programs with my 1-Male 1-In theater 3.4737 285 2843 4.052
family that we've seen before, often 3 =
S 2-0n Tvicahle 4.335 440 3.470 5.200
3-DVD or BluRay 3743° 333 3.088 4.398
4-0nline 2.810% ke 2.265 3.354
2-Female  1-Intheater 37727 280 3z2m 4.343
2-0n Tvicahle 4.330° 236 3.866 4794
3-DVD or BluRay 45972 253 4100 5.095
4-0nline 41677 255 3.665 4.668
Q231 | like playing/listening to a 1-Male 1-In theater 3.806% 329 3159 4.453
mavie I'm familiar with as 5 a
packaround whilz | do other things. 2-0n Tvicahle 4.487 491 362 5.453
3-DVD or BluRay 3.302° 372 2,571 4.034
4-0nline 38128 309 3.304 4.521
2-Female  1-Intheater 3.068° 324 333 4,606
2-0n Tvicahle 4 7067 263 4187 5122
3-DVD or BluRay 4 9067 282 4.350 5.461
4-0nline 41047 285 3544 4,664
a. Covariates appearing in the model are evaluated at the following values: @258a. | love the options at my finger tips today, watching videos an my
phone, texting, streaming films. = 515, @29¢e. | can hardly waitto see whattechnology comes next. = 4 41, G280, | generally think of myselfas a
happy person. =523,
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Profile Plots

Q23d. | don’t like to watch films at home that I’ve seen before in a theater.

Estimated Marginal Means of Q23d. | don’t like to watch films at home that I’ve
seen before in a theater.

Q7. How did you
watch this movie
3.2
—1-Intheater
— 2-On TW/icable
3.0
§ 3-D%D or BluRay
w — 4-0nline
= 2.8
™
E
D 25
"
=
w24 |
=
E
& 224
L
2.0 - —
1.8
I I
1-Male 2-Female
Gender

Covariates appearinﬁ in the model are evaluated at the following values: 23a. | love the options at my
finger tips today, watching videos on my phone, texting, streaming films. = 5.15, 029, | can hardly wait to
see what technology comes next. = 4.41, @290, | generally think of myself as a happy person. = 5.23




Q23a. | often watch a favorite film again and again.

18

Estimated Marginal Means of Q23a. | often watch a favorite film again and again.

6.0

557

4.5

Estimated Marginal Means
n
[}
1

.

Covariates appearin
finger tips today, watc

i

T
1-Male

‘inthe model are evaluated at the following values: Q29a. | love the options at my
ing videos on my phone, texting, streaming films. = &5.15, Q29&. | can hardly wait to
see what technology comes next. = 4 .41, Q290 | generally think of myself as a happy person. =5.23

Gender

T
2-Female

@7 . How did you
watch this movie

=—=1-Intheater

— 2-0n TWicahle
3-DVD or BluRay

—4-0nline
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Q23f. | watch TV programs with my family that we’ve seen before, often
several times.

Estimated Marginal Means of Q23f. | watch TV programs with my family that we’
ve seen before, often several times.

50— &7, How did you
watch this movie
—1-Intheater
— 2-0n TWicable
4 5=
§ 3-DVD or BluRay
= ———e ) _ .
[T 4-0nline
=
_E 4.0
m
|
o
=
e AT -
=
E
]
wm
W 5o
2.5
| I
1-Male 2-Female
Gender

Covariates appearinﬁ in the model are evaluated at the following values: Q23a. | love the options at my
finger tips today, watching videos on my phone, texting, streaming films. = 5.15, 029e. | can hardly wait to
see what technology comes next. = 4.41, @290, | generally think of myself as a happy person. =523
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Q23l. I like playing/listening to a movie I'm familiar with as background
while | do other things.

| L N
Estimated Marginal Means of Q23l. | like playingllistening to a movie I'm familiar
with as background while | do other things.

- &7, How did you

=0 watch this movie
—k =1-Intheater
" _—— — 2-0n TW/cable
C e = 3-DVD or BluRay
g - — 4-Online
=
o
=
2
E 4 0 ____'__'_‘_'_'__'_'_,_(__':
b T e— [
3
o
E
35
Ll
305
1 -I*.-1Iale 2-Fe|male
Gender
Covariates appearinﬁ in the model are evaluated at the following values: Q29a. | love the options at my
finger tips today, watching videos on my phone, texting, streaming films. = 5.15, G29&. | can hardly wait to
see what technology comes next. = 4.41, Q290 | generally think of myself as a happy person. =5.23




IV.  TABLING RESULTS

Table 1. Multivariate Tests for MANCOVA

21

Trace

Effect Value | F-Value | Sig. Observed
Power
Covariate: Pillai’s Trace 402 58.572b | .041 715
Q29a. | love the options
at my finger tips
Wilk’s Lambda | .598 58.572b |.041 715
Hotelling’s 671 58.572b | .041 .715
Trace
Roy’s Largest | .671 58.572b | .041 715
Root
Covariate: Pillai’s Trace | .031 2.770° |.027 759
Q29e. | can hardly wait
to see what technology
comes next
Wilk’s Lambda | .969 2.770b | .027 .759
Hotelling’s .032 2.770° | .027 .759
Trace
Roy’s Largest | .032 2.770° | .027 759
Root
Covariate: Pillai’s Trace .018 1.6087 |.172 495
Q290. | generally think of
myself as a happy
person
Wilk’s Lambda | .982 1.608% | .172 495
Hotelling’s .018 1.608> |.172 495
Trace
Roy’s Largest |.018 1.608% | .172 495
Root
Main Effect: Pillai’s Trace .031 .031b .028 .758
GENDER
Wilk’s Lambda | .969 .969% |.028 758
Hotelling’s .032 .032b .028 .758
Trace
Roy’s Largest | .032 .032b |.028 .758
Root
Main Effect: Pillai’s Trace 071 .071b .013 .946
Q7. ”How do | watch this
movie?”
Wilk’s Lambda | .929 .929> | .012 912
Hotelling’s .075 .075P 011 .950
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Roy’s Largest | .063 .063" .000 976
Root
Interaction: Pillai’s Trace .055 .055) .073 .857
Gender X Q7
Wilk’s Lambda | .945 .945b | .073 797
Hotelling’s .057 .057b .073 .857
Trace
Roy’s Largest | .037 .037b |.013 .827
Root

Design:Intercept +Q29+Q29e+Q290+Gender*Q7
Exact statistics

o 0 o w

Computed using alpha=.05

The statistic is an upper on F that yields a lower bound on the significance level




Table 2. Two-factor ANCOVA predicting Q23a. “I often watch a favorite film again and again”

From Gender and Q7. “How did you watch this movie 1?”

Covariates:
COV- Q29a
COV- Q29e
COV- Q290

Main Effect:
Gender
2-Female
1-Male

Main Effect:
Q7. How did you
watch this movie
1?
1- In theater
2- On
TV/cable
3- DVD or
Blu-ray
4- Online

Interaction:
Gender X Q7. How
did you watch this
movie 1?

Error

Mean

5.33
4.74

4.55
5.54

5.39

4.95

n  Sum of df Mean

Squares Square
6.931 1 6.931
2.694 1 2.694
10.636 1 10.636
10.236 1 10.236

222

141
47.351 3 15.784

85

84

90

104

8.190 3 2.730

1129.499 352 3.209

=

2.160
.839
3.315

3.190

4.919

.851

Sig.

143
.360
.070

.075

.002

467

.006
.002
.009

.009

.040

.007

23

Partial Eta.2
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Table 3. Two-factor ANCOVA predicting Q23d. “I don't like to watch films at home that I've seen
before in a theater” From Gender and Q7. “How did you watch this movie 1?”

Covariates:
COV- Q29a
COV- Q29e
COV- Q290

Main Effect:
Gender
2-Female
1-Male

Main Effect:
Q7. How did you
watch this movie
1?
1- In theater
2- On
TV/cable
3- DVD or
Blu-ray
4- Online

Interaction:
Gender X Q7. How
did you watch this
movie 1?

Error

Mean

2.35
2.95

3.01
2.06

2.46

2.71

n  Sum of df Mean

Squares Square
.012 1 .012
8.577 1 8.577
4.426 1 4.426
7.338 1 7.338

222

141
36.367 3 12.122

85

84

90

104

14.454 3 4.818

1175.257 352 3.339

F

.004
2.569
1.326

2.198

3.631

1.443

Sig.

.953
110
.250

139

.013

.230

Partial Eta.2

.000
.007
.004

.006

.030

.012
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Table 4. Two-factor ANCOVA predicting Q23f. “/ watch TV programs with my family that we've
seen before, often several times” From Gender and Q7. “How did you watch this movie 1?”

Covariates:
COV- Q29a
COV- Q29e
COV- Q290

Main Effect:
Gender
2-Female
1-Male

Main Effect:
Q7. How did you
watch this movie
1?
1- In theater
2- On
TV/cable
3- DVD or
Blu-ray
4- Online

Interaction:
Gender X Q7. How
did you watch this
movie 1?

Error

Mean

4.25
3.43

3.67
4.32

4.27

3.54

n  Sum of df Mean

Squares Square
.608 1 .608
7.680 1 7.680
13.342 1 13.342
29.450 1 29.450

222

141
39.049 3 13.016

85

84

90

104

22.160 3 7.387

1262.515 352 3.587

=

.170
2.141
3.720

8.211

3.629

2.059

Sig.

.681
144
.055

.004

.013

.105

Partial Eta.2

.000
.006
.010

.023

.030

.017
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Table 5. Two-factor ANCOVA predicting Q23l. “I like playing/listening to a movie I'm familiar with
as a background while | do other things” From Gender and Q7. “‘How did you watch this movie

1?17

Covariates:
COV- Q29a
COV- Q29e
COV- Q290

Main Effect:
Gender
2-Female
1-Male

Main Effect:
Q7. How did you
watch this movie
1?
1- In theater
2- On
TV/cable
3- DVD or
Blu-ray
4- Online

Interaction:
Gender X Q7. How
did you watch this
movie 1?

Error

Mean

4.46
3.81

3.92
4.68

4.22

4.06

n  Sum of
Squares
38.856
23.375
101
22.197

222
141
19.041
85
84
90
104
31.094

df Mean F Sig.  Partial Eta.?
Square
1 38.856 8.688 .003 .024

[EEN

23.375 5.227 .023 .015
1 101 .023  .880 .000

1 22197 4963 .027 .014

3 6.347 1.419 .237 .012

3 10.365 2.318 .075 .019

1574.257 352 4.472
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V. Write Up

This model was analyzed using MANCOVA and followed the same basic model as this
class’ MANOVA example. All variables in MANOVA remained the same, but to further test
covariates were used. “I love the options at my fingertips”, “I can hardly wait to see what
technology comes next...”, and “I general think of myself as a happy person” were used in
the MANCOVA data set as covariates to test statistics of the original MANOVA model after
controlling for these three variables. For MANOVA, intercorrelations were run among the
dependent variables, to make sure they were all significantly correlated with each other (to

justify the use of MANOVA, see the MANOVA example handout).

Covariates Q29a “I love the options at my fingertips” and Q29e “I can hardly wait to see
what technology comes next” resulted in significance once added to the overall MANOVA
model (p =.041 for Q29a and p = .027 for Q29¢e). There was no significant relationship
between covariate Q290 “I generally think of myself as a happy person” and the set of
dependent variables (p = .172). However, the two significant covariates proved to be
significant in only one of the individual ANOVAs—the one for Q231 (“I like

playing/listening to a movie I’m familiar with as background while I do other things”).

Further, the inclusion of the three covariates did not change the overall results of the
original MANOVA. That is, when controlling for Q29a, Q29e, and Q290, the findings from
the MANOVA still held. And, the results for the four individual ANCOVAS showed that the
original results for the four ANOVAs also held after controlling for Q29a, Q29e, and Q290

(although the main effect of Gender on Q23a was reduced to near-significance (p =.075)).

There was a surprising finding regarding the interaction of Gender and “How do you

watch this movie 1?” as related to the dependent variable Q23a (“I often watch a favorite
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film again and again”). In the original MANOVA model there was a significance of .124 for
Pillai’s Trace, but when covariates were added the ANCOVA resulted in a significance level

of .073 (which is near significant).



