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Answer to Mixed ANOVA Guided 
Question 

What are the independent variables and how many levels do they have? 

The first IV is gender, which has two levels: Male and female. 

The second IV is ‘type of drink’, which has three levels: beer, wine and water. 

What is the dependent variable? 

The DV is the attitude towards the drink (i.e. the rating on the scale ranging from -100 
(dislike) to +100 (like). 

What analysis have you performed? (i.e. and x by y what type of ANOVA). 

A two-way 2 (gender: male or female) × 3 (type of drink: beer, wine or water) mixed ANOVA 
with repeated measures on the type of drink variable. 

 Has the assumption of sphericity been met? (Quote relevant statistics in APA 
format). 

Mauchly’s sphericity test for the repeated measures variable is shown below. The main effect 
of drink does not significantly violate the sphericity assumption because the significance value 
is greater than .05, W = .847, χ2 (2) = 2.83, p > .05. Therefore, the F-value for the main 
effect of drink (and its interaction with the between-group variable gender) does not need to 
be corrected for violations of sphericity (see last handout). 

Mauchly's Test of Sphericityb

Measure: MEASURE_1

.847 2.827 2 .243 .867 1.000 .500
Within Subjects Effect
DRINK

Mauchly's
W

Approx.
Chi-Square df Sig. Greenhouse-Geisser Huynh-Feldt Lower-bound

Epsilona

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an
identity matrix.

May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the layers
(by default) of the Tests of Within Subjects Effects table.

a. 

Design: Intercept+GENDER 
Within Subjects Design: DRINK

b. 

 
Report the main effect of type of drink in APA format. Is this effect significant and 
how would you interpret it? 

The summary table of the repeated measures effects in the ANOVA with corrected F-values is 
below. The output is split into sections for each of the effects in the model and their associated 
error terms. The table format is the same as for other examples we have seen, except that the 
interactions between gender and the repeated-measures effects are included also. By looking 
at the significance values it is clear that there are significant effects of the type of drink used 
and the interaction of this and the gender of the participant. 

The fact that gender interacts significantly with the type of drink used tells us that men and 
women respond differently to the adverts for Beer, Wine and Water.  
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Tests of Within-Subjects Effects

Measure: MEASURE_1

3098.433 2 1549.217 40.060 .000
3098.433 1.734 1786.545 40.060 .000
3098.433 2.000 1549.217 40.060 .000
3098.433 1.000 3098.433 40.060 .000
2788.033 2 1394.017 36.047 .000
2788.033 1.734 1607.570 36.047 .000
2788.033 2.000 1394.017 36.047 .000
2788.033 1.000 2788.033 36.047 .000
1392.200 36 38.672
1392.200 31.218 44.597
1392.200 36.000 38.672
1392.200 18.000 77.344

Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Source
DRINK

DRINK * GENDER

Error(DRINK)

Type III
Sum of

Squares df
Mean

Square F Sig.

 
 

In APA format we could report: 

There was a significant main effect of drink, F(2, 36) = 40.06, p < .001. This effect tells us 
that if we ignore the gender of participants, some types of drink were still rated significantly 
differently to others. 

If you requested that SPSS display means for all of the effects in the model (before conducting 
post hoc tests) and if you scan through your output you should find the table in a section 
headed Estimated Marginal Means. This is a table of means for the main effect of drink with 
the associated standard errors. The levels of this variable are labelled, 1, 2 and 3 and so we 
must think back to how we entered the variable to see which row of the table relates to which 
condition. We entered this variable with the beer condition first and the water condition last. 
The graph displays this information. It is clear from this graph that beer is naturally rated 
higher than wine and water (with beer being rated most highly). To see the nature of this 
effect we can look at the post hoc tests (see below) and the contrasts (see section below). 

Estimates

Measure: MEASURE_1

4.450 1.482 1.337 7.563
-12.000 1.018 -14.139 -9.861
-9.200 1.556 -12.470 -5.930

DRINK
1
2
3

Mean Std. Error
Lower
Bound

Upper
Bound

95% Confidence Interval

 
-9.2

-12

4.45

-15

-10

-5

0

5

Beer Wine Water

 
The pairwise comparisons for the main effect of drink corrected using a Bonferroni adjustments 
are below. This table indicates that the significant main effect reflects a significant difference 
(p < .01) between levels 1 and 2 (beer and wine) and 1 and 3 (beer and water) but not 
between levels 2 and 3 (wine and water). This seems to indicate that negative imagery had an 
effect on ratings of both wine and water but not on beer. 
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Pairwise Comparisons

Measure: MEASURE_1

16.450* 1.996 .000 11.181 21.719
13.650* 2.262 .000 7.681 19.619

-16.450* 1.996 .000 -21.719 -11.181
-2.800 1.581 .281 -6.974 1.374

-13.650* 2.262 .000 -19.619 -7.681
2.800 1.581 .281 -1.374 6.974

(J) DRINK
2
3
1
3
1
2

(I) DRINK
1

2

3

Mean
Difference

(I-J) Std. Error Sig.a
Lower
Bound

Upper
Bound

95% Confidence Interval
for Differencea

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

Adjustment for multiple comparisons: Bonferroni.a. 
 

Report the main effect of gender in APA format. Is this effect significant and how 
would you interpret it? 

The main effect of gender is listed separately from the repeated measure effects in a table 
labelled tests of between-subjects effects. Before looking at this table it is important to check 
the assumption of homogeneity of variance using Levene’s test (see Field, 2005 chapter 3 or 
your handout from week 2). SPSS produces a table listing Levene’s test for each level of the 
repeated-measures variables in the Data Editor, and we need to look for any variable that has 
a significant value. The SPSS Output below shows both tables. The table showing Levene’s test 
indicates that variances are homogenous for all levels of the repeated measures variables 
(because all significance values are greater than .05). The second table shows the ANOVA 
summary table for the main effect of gender, and this reveals a significant effect (because the 
significance of 0.000, is less than the standard cut-off point of .05). 

Levene's Test of Equality of Error Variancesa

1.305 1 18 .268
1.048 1 18 .320

.804 1 18 .382

Beer + Corpse
Wine+ Corpse
Water+ Corpse

F df1 df2 Sig.

Tests the null hypothesis that the error variance of the dependent
variable is equal across groups.

Design: Intercept+GENDER 
Within Subjects Design: DRINK

a. 

 

Tests of Between-Subjects Effects

Measure: MEASURE_1
Transformed Variable: Average

623.472 1 623.472 52.319 .000
823.472 1 823.472 69.103 .000
214.500 18 11.917

Source
Intercept
GENDER
Error

Type III
Sum of

Squares df
Mean

Square F Sig.

 
In APA format we report that: 

There was a significant main effect of gender, F (1, 18) = 69.10, p < .001. This effect tells us 
that if we ignore all other variables, male participants’ ratings were significantly different to 
females’. 

If you requested that SPSS display means for the gender effect you should find the table in the 
output headed Estimated Marginal Means. The table of means for the main effect of gender 
with the associated standard errors is below. This information is plotted in the graph. It is clear 
from this graph that men’s ratings were generally significantly more positive than females. 
Therefore, men gave more positive ratings than women regardless of the drink being 
advertised. 
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Estimates

Measure: MEASURE_1

.833 1.092 -1.460 3.127
-12.000 1.092 -14.293 -9.707

Gender
Male
Female

Mean Std. Error
Lower
Bound

Upper
Bound

95% Confidence Interval

 

-12

0.833

-15

-10

-5

0

5

Male Female

 
 

Report the interaction effect between gender and type of drink in APA format. Is this 
effect significant and how would you interpret it? 

In APA format we should report that: 

There was a significant interaction between the type of drink used and the gender of the 
participant, F (2, 36) = 36.05, p < .001. This effect tells us that negative imagery had a 
different effect on attitudes to the three types of drinks in men and women. 

We can use the estimated marginal means to determine the nature of this interaction. The 
means and interaction graph shows the meaning of this result. The graph shows the average 
male ratings of each drink (circles) and the women’s scores are shown as squares. The graph 
clearly shows that male and female ratings are very similar for wine and water, but men seem 
to rate beer more highly than women—regardless of the imagery in the advert. We could 
interpret this interaction as meaning that the type of drink being advertised influenced ratings 
differently in men and women. Specifically, ratings were similar for wine and water but males 
rated beer higher than women. Therefore, negative advertising seems to work, except that 
males cannot be put off of their beer by seeing this kind of advert! This interaction can be 
clarified using contrasts (see Field 2005, Chapter 12). 

3. Gender * DRINK

Measure: MEASURE_1

20.100 2.096 15.697 24.503
-7.800 1.440 -10.825 -4.775
-9.800 2.201 -14.424 -5.176

-11.200 2.096 -15.603 -6.797
-16.200 1.440 -19.225 -13.175
-8.600 2.201 -13.224 -3.976

DRINK
1
2
3
1
2
3

Gender
Male

Female

Mean Std. Error
Lower
Bound

Upper
Bound

95% Confidence Interval

 

-20
-15
-10
-5
0
5
10
15
20
25

Beer Wine Water
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