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MANOVA within subjects 

A within-subjects design with 2 DVs 

An alternative medical example and (fabricated) data for the same MANOVA 

within-subjects design 

Having looked at the diagnostics for our between-subjects example in some detail, we 

will present an example of a within-subjects MANOVA much more briefly. The study 

reported as a medical example (Huntington’s disease) for a within-subjects ANOVA 

is repeated with a minor variation. Instead of the CRT response being made on a 

touch-sensitive screen, it is made on one of two pressure sensitive pads to the right 

and left of the participant’s midline. The pads are connected to a timer which records 

the CRT (DV 1). In addition, the pressure sensitive pads record the strength of 

response, which constitutes a second DV. The two within-subjects factors are again 

year of test and stimulus mode. 

A within-subjects design with 2 DVs: setting it up in SPSS 

We can show the way the data are entered most clearly by adopting a systematic code 

for the 12 variables entered in the SPSS datasheet. The DV used to obtain the score 

for each condition is represented by V1 or V2. We represent the three levels of the first 

repeated measures IV (YEAR) with Y1, Y2 and Y3, and the two levels of the second 

repeated measures IV (MODE) with M1 and M2. So, for example, the year 1/auditory 

condition is represented by Y1M2 and the strength of response in the year 1/auditory 

condition is represented by V2Y1M2. The data are shown in Table 3.2. 
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Table 3.2 
Data from a within-subjects experiment to compare effects of year of testing and 
stimulus mode on choice reaction time and strength of response in a decision task 
(med.manova.within.sav) 
v1y1m1 v1y1m2 v1y2m1 v1y2m2 v1y3m1 v1y3m2 v2y1m1 v2y1m2 v2y2m1 v2y2m2 v2y3m1 v2y3m2 

240 261 251 266 259 264 17 25 23 25 26 24 
290 288 300 293 306 318 21 20 18 18 15 17 
326 342 328 350 334 363 20 19 23 23 18 23 
255 268 262 267 270 278 20 19 12 21 25 21 
260 284 324 290 313 321 20 20 20 20 17 19 
292 264 322 292 320 329 23 20 20 20 20 18 
279 266 301 284 332 326 20 21 19 19 19 17 
289 260 293 309 306 297 21 21 20 17 21 20 
301 264 335 283 320 268 20 17 23 21 16 22 
292 317 302 313 307 309 18 23 23 19 19 20 

 

 

As this is a within subjects design in which each participant experiences all six of the 

YEAR/MODE conditions, the columns of Table 3.2 are arranged exactly as required for 

the SPSS datasheet, with each participant occupying one row, and a column for each 

of the conditions for each DV.  

A within-subjects design with 2 DVs: requesting the analysis in SPSS 

From the menus choose Analyze, then General Linear Model, then Repeated 

Measures, to get a dialog box like SPSS Dialog Box 2.8. Put YEAR into the Within-

Subject Factor Name box and 3 into the Number of Levels box and click Add. 

Repeat for MODE and 2. Then put names for the two DVs (e.g., CRT and STRENGTH) in 

the Measure Name box. The result is shown in SPSS Dialog Box 3.4. 
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SPSS Dialog Box 3.4. Defining factors and DVs for repeated measures MANOVA 

 

Click Define to get SPSS Dialog Box 3.5. Next, move all of the IVs into the Within-

Subjects Variables box in the correct order, just as for a repeated measures ANOVA 

(if the IVs were entered in SPSS columns as in Table 3.2, they will be in the right 

order and can be moved as a block) so that the dialog box looks like SPSS Dialog Box 

3.5. 
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SPSS Dialog Box 3.5. Selecting the IVs in the correct order 

 

In Options, select Estimates of effect size and Observed power as usual and, 

assuming you do not want to select any of the other Options or Plots, click Continue 

and OK, and the analysis will be done. 

A within-subjects design with 2 DVs: understanding the multivariate output 

SPSS often generates more output than you know what to do with and it is important 

to be able to pick out the bits you need. On this occasion, therefore, we will show you 

the complete output (SPSS Output 3.8) of the within-subjects MANOVA and just 

draw your attention to the relevant bits. 
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Tests of Within-Subjects Effects 
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SPSS Output 3.8. The complete output of the within-subjects Manova 

 

The first, Within-Subjects Factors, table just provides a check on the variables 

entered; that they are in the correct order. Then comes the Multivariate Tests table. 

Ignore the Between-Subjects effect (which only refers to the intercept since we have 

no between-subject factors) and go straight to the Within-Subjects effects. The four 

alternative test statistics were discussed in detail for the between-subjects example 

earlier in the chapter. We see that, whichever test we use, only YEAR reaches 

significance (F(4,6) = 4.93, p < 0.05), with partial eta squared = 0.77 and 

retrospective power = 0.68. The pattern of test statistics suggests that the effect may 

only be significant for one of the DVs (see earlier discussion of these test statistics in 

relation to the between-subjects example). Next, we see that Mauchly's test of the 

assumption of sphericity is non-significant, which tells us that we can refer to the 

'Sphericity Assumed' rows in the Univariate Tests table. Before that, however, we 

have another Multivariate table and footnote 'e' says it is based on averaged variables. 
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In fact this is the table you would get if you treated the ten subjects as levels of a 

factor, so that instead of a repeated measures design you treat it as a GLM 

Multivariate design with three IVs, year, mode and subject. This would not normally 

be of interest so ignore this table and press on to the table of Univariate Tests. 

A within-subjects design with 2 DVs: understanding the univariate output 

Univariate tests on the YEAR factor are justified by the significant multivariate effect 

of YEAR reported in the first multivariate table. The Univariate Tests table confirms 

that the effect of year is significant for the CRT DV (with sphericity assumed F(2,18) 

= 14.71, p < 0.001), with partial eta squared = 0.62 and retrospective power = 0.996. 

The Within-Subjects Contrasts table tells us that the linear effect of YEAR is also 

significant for the RT DV (F(1,9) = 19.09, p < 0.01). Finally, the Tests of Between-

Subjects Effects can safely be ignored since we have no between-subjects factors. 

 

If the test for sphericity suggested that this assumption was not justified, then the 

probability values from the other three rows of the Univariate Tests table should be 

considered. These are obtained by multiplying the numerator and denominator 

degrees of freedom for F by the corresponding value of epsilon from the right of the 

Mauchly test table. The most conservative is the last of the three values, the Lower 

Bound. Greenhouse-Geisser is also conservative, especially for small sample sizes. 

The Huynh-Feldt value for epsilon may be calculated as greater than 1, but if so, the 

value 1 is used (so no adjustment is made). 

Extension to a within and between-subjects (mixed) design with 2 DVs 

If you had a multivariate mixed design; one in which there were one or more between-

subjects IVs as well as one or more within-subjects IVs and more than one DV, the 
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MANOVA would be carried out as for the all within-subjects design we have 

described above, except that, in SPSS Dialog Box 3.5, the between-subject IVs would 

be moved into the Between-Subjects Factor(s) box before OK is clicked. The output 

would be similar, except that between-subject effects and interactions involving 

between- and within-subject factors would be included. 


