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MANCOVA 

COM 631/731 

Spring 2017 

SHANTALE D. ROBERTS 

 

I. MODEL 

 

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

 

COVARIATES  

 

 

Q29a. “I love the options at my fingertips today…” 

Q29e. “I can hardly wait to see what technology comes next.” 

Q29o. “I generally think of myself as a happy person.” 

 

INDEPENDENT VARIABLES     DEPENDENT VARIABLES 

X1: “GENDER”  

 

 

 

 

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

 

 

 

 

INTERACTION OF X1 AND X2:   

  

 

Q23a. I often watch a 

favorite film again and 

again. 

Q23d. I don’t like to 

watch films at home 

that I’ve seen before 

in a theater. 

Q23f. I 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 I 

do other things. 



2 
 

 

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. I often watch a favorite film again and again. 

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

Q23f. I 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 I do other things. 

 

Covariates: 

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

 

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

films. 

 

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

 

Q29o.I generally think of myself as a happy person. 
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II. RUNNING SPSS 

ANALYZE > GENERAL LINEAR MODEL > MULTIVARIATE 
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> ADD DEPENDENT AND (“FIXED FACTOR”) INDEPENDENT VARIABLES BY 

CLICKING THE ARROW  

(from left boxes to right boxes) 

 

 

MODEL > √ FULL FACTORIAL > CONTINUE 
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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, √ ADD TO CREATE A GRAPH SHOWING 

THE INTERACTION OF THE IVS 

 
 

> MAKE SURE THE INTERACTION SHOWS IN THE PLOTS BOX AND THEN 

CLICK CONTINUE 
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> OPTIONS  

 > HIGHLIGHT ALL IVs AND THE INTERACTION IN THE LEFT 

  √ ARROW TO MOVE IVs TO THE RIGHT BOX 

 DISPLAY  

√ DESCRIPTIVE STATISTICS 

√ ESTIMATES OF EFFECT SIZE 

√ OBSERVED POWER 

√ 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!!!! (OR PASTE TO SAVE SYNTAX AND  

THEN RUN) 
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III. SPSS OUTPUT  
 

DATASET NAME DataSet1 WINDOW=FRONT. 

GLM Q23d Q23a Q23f Q23l BY Gender Q7 WITH Q29a Q29e Q29o 

  /METHOD=SSTYPE(3) 

  /INTERCEPT=INCLUDE 

  /PLOT=PROFILE(Gender*Q7) 

  /EMMEANS=TABLES(Gender) WITH(Q29a=MEAN Q29e=MEAN Q29o=MEAN) 

  /EMMEANS=TABLES(Q7) WITH(Q29a=MEAN Q29e=MEAN Q29o=MEAN) 

  /EMMEANS=TABLES(Gender*Q7) WITH(Q29a=MEAN Q29e=MEAN Q29o=MEAN) 

  /PRINT=DESCRIPTIVE ETASQ OPOWER HOMOGENEITY 

  /CRITERIA=ALPHA(.05) 

  /DESIGN=Q29a Q29e Q29o Gender Q7 Gender*Q7. 

   

 

General Linear Model 
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Estimated Marginal Means 
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Profile Plots 
   

Q23d. I don’t like to watch films at home that I’ve seen before in a theater. 
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Q23a. I often watch a favorite film again and again. 
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Q23f. I watch TV programs with my family that we’ve seen before, often 
several times. 
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Q23l. I like playing/listening to a movie I'm familiar with as background 
while I do other things. 
   

 
  



21 
 

IV. TABLING RESULTS 
 
Table 1. Multivariate Tests for MANCOVA 

 

Effect  Value F-Value Sig. Observed 
Power 

Covariate: 
Q29a. I love the options 
at my finger tips 

Pillai’s Trace .402 𝟓𝟖. 𝟓𝟕𝟐𝒃 
 

.041 .715 

 Wilk’s Lambda .598 𝟓𝟖. 𝟓𝟕𝟐𝒃 .041 .715 

 Hotelling’s 
Trace 

.671 𝟓𝟖. 𝟓𝟕𝟐𝒃 .041 .715 

 Roy’s Largest 
Root 

.671 𝟓𝟖. 𝟓𝟕𝟐𝒃 .041 .715 

Covariate: 
Q29e. I can hardly wait 
to see what technology 
comes next 

Pillai’s Trace .031 𝟐. 𝟕𝟕𝟎𝒃 .027 .759 

 Wilk’s Lambda .969 𝟐. 𝟕𝟕𝟎𝒃 .027 .759 

 Hotelling’s 
Trace 

.032 𝟐. 𝟕𝟕𝟎𝒃 .027 .759 

 Roy’s Largest 
Root 

.032 𝟐. 𝟕𝟕𝟎𝒃 .027 .759 

Covariate: 
Q29o. I generally think of 
myself as a happy 
person 

Pillai’s Trace .018 𝟏. 𝟔𝟎𝟖𝒃 .172 .495 

 Wilk’s Lambda .982 𝟏. 𝟔𝟎𝟖𝒃 .172 .495 

 Hotelling’s 
Trace 

.018 𝟏. 𝟔𝟎𝟖𝒃 .172 .495 

 Roy’s Largest 
Root 

.018 𝟏. 𝟔𝟎𝟖𝒃 .172 .495 

Main Effect: 
GENDER 

Pillai’s Trace .031 . 𝟎𝟑𝟏𝒃 .028 .758 

 Wilk’s Lambda .969 . 𝟗𝟔𝟗𝒃 .028 .758 

 Hotelling’s 
Trace 

.032 . 𝟎𝟑𝟐𝒃 .028 .758 

 Roy’s Largest 
Root 

.032 . 𝟎𝟑𝟐𝒃 .028 .758 

Main Effect: 
Q7. ”How do I watch this 
movie?” 

Pillai’s Trace .071 . 𝟎𝟕𝟏𝒃 .013 .946 

 Wilk’s Lambda .929 . 𝟗𝟐𝟗𝒃 .012 .912 

 Hotelling’s 
Trace 

.075 . 𝟎𝟕𝟓𝒃 .011 .950 
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 Roy’s Largest 
Root 

.063 . 𝟎𝟔𝟑𝒃 .000 .976 

Interaction: 
Gender X Q7 

Pillai’s Trace .055 . 𝟎𝟓𝟓𝒃 .073 .857 

 Wilk’s Lambda .945 . 𝟗𝟒𝟓𝒃 .073 .797 

 Hotelling’s 
Trace 

.057 . 𝟎𝟓𝟕𝒃 .073 .857 

 Roy’s Largest 
Root 

.037 . 𝟎𝟑𝟕𝒃 .013 .827 

a. Design:Intercept +Q29+Q29e+Q29o+Gender*Q7 
b. Exact statistics 
c. The statistic is an upper on F that yields a lower bound on the significance level 
d. Computed using alpha=.05 
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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?” 

 

 

 

 

 

 

 

 

 

 

 

 Mean 𝒏 Sum of 
Squares 

𝒅𝒇 Mean 
Square 

F Sig.  𝐏𝐚𝐫𝐭𝐢𝐚𝐥 𝐄𝐭𝐚.𝟐 

Covariates:         

COV- Q29a    6.931 1 6.931 2.160 .143 .006 

COV- Q29e   2.694 1 2.694 .839 .360 .002 

COV- Q29o   10.636 1 10.636 3.315 .070 .009 

         

Main Effect: 
Gender 

  10.236 1 10.236 3.190 .075 .009 

2-Female 5.33 222       

1-Male 4.74 141       

         

Main Effect: 
Q7. How did you 
watch this movie 
1? 

  47.351 3 15.784 4.919 .002 .040 

1- In theater  4.55 85       

2- On 
TV/cable 

5.54 84       

3- DVD or 
Blu-ray 

5.39 90       

4- Online 4.95 104       

         

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

  8.190 3 2.730 .851 .467 .007 

         

Error   1129.499 352 3.209    
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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?” 

 

 

 

 

 

 

 

 

 

 

 Mean 𝒏 Sum of 
Squares 

𝒅𝒇 Mean 
Square 

F Sig.  𝐏𝐚𝐫𝐭𝐢𝐚𝐥 𝐄𝐭𝐚.𝟐 

Covariates:         

COV- Q29a    .012 1 .012 .004 .953 .000 

COV- Q29e   8.577 1 8.577 2.569 .110 .007 

COV- Q29o   4.426 1 4.426 1.326 .250 .004 

         

Main Effect: 
Gender 

  7.338 1 7.338 2.198 .139 .006 

2-Female 2.35 222       

1-Male 2.95 141       

         

Main Effect: 
Q7. How did you 
watch this movie 
1? 

  36.367 3 12.122 3.631 .013 .030 

1- In theater  3.01 85       

2- On 
TV/cable 

2.06 84       

3- DVD or 
Blu-ray 

2.46 90       

4- Online 2.71 104       

         

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

  14.454 3 4.818 1.443 .230 .012 

         

Error   1175.257 352 3.339    
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Table 4. Two-factor ANCOVA predicting Q23f. “I 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?” 

 

 

 

  

 Mean 𝒏 Sum of 
Squares 

𝒅𝒇 Mean 
Square 

F Sig.  𝐏𝐚𝐫𝐭𝐢𝐚𝐥 𝐄𝐭𝐚.𝟐 

Covariates:         

COV- Q29a    .608 1 .608 .170 .681 .000 

COV- Q29e   7.680 1 7.680 2.141 .144 .006 

COV- Q29o   13.342 1 13.342 3.720 .055 .010 

         

Main Effect: 
Gender 

  29.450 1 29.450 8.211 .004 .023 

2-Female 4.25 222       

1-Male 3.43 141       

         

Main Effect: 
Q7. How did you 
watch this movie 
1? 

  39.049 3 13.016 3.629 .013 .030 

1- In theater  3.67 85       

2- On 
TV/cable 

4.32 84       

3- DVD or 
Blu-ray 

4.27 90       

4- Online 3.54 104       

         

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

  22.160 3 7.387 2.059 .105 .017 

         

Error   1262.515 352 3.587    
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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 I do other things” From Gender and Q7. “How did you watch this movie 

1?” 

 

 

  

 Mean 𝒏 Sum of 
Squares 

𝒅𝒇 Mean 
Square 

F Sig.  𝐏𝐚𝐫𝐭𝐢𝐚𝐥 𝐄𝐭𝐚.𝟐 

Covariates:         

COV- Q29a    38.856 1 38.856 8.688 .003 .024 

COV- Q29e   23.375 1 23.375 5.227 .023 .015 

COV- Q29o   .101 1 .101 .023 .880 .000 

         

Main Effect: 
Gender 

  22.197 1 22.197 4.963 .027 .014 

2-Female 4.46 222       

1-Male 3.81 141       

         

Main Effect: 
Q7. How did you 
watch this movie 
1? 

  19.041 3 6.347 1.419 .237 .012 

1- In theater  3.92 85       

2- On 
TV/cable 

4.68 84       

3- DVD or 
Blu-ray 

4.22 90       

4- Online 4.06 104       

         

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

  31.094 3 10.365 2.318 .075 .019 

         

Error   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 Q29e). There was no significant relationship 

between covariate Q29o “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 Q23l (“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 Q29o, 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 Q29o 

(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).  


