Statistical Methods 2A: Worksheet 5

A researcher is interested in the pleasure that people obtain from listening to music whilst varying both the volume and the tempo of the music.  Two groups of subjects are given three pieces of classical music to listen to.  The different groups listen to the music at different volumes, soft and loud.  Each piece of music is either slow, medium or fast.   Subjects are asked to rate how much they enjoyed the music on a 20 point scale where 20 points is highly enjoyable and 1 point is not all enjoyable.  The following results are obtained.

	Soft
	Loud

	
	Slow
	Medium
	Fast
	
	Slow
	Medium
	Fast

	Subject1
	9
	6
	5
	Subject7
	12
	9
	7

	Subject2
	11
	9
	6
	Subject8
	15
	11
	7

	Subject3
	11
	8
	5
	Subject9
	15
	12
	8

	Subject4
	12
	10
	10
	Subject10
	16
	14
	12

	Subject5
	12
	12
	9
	Subject11
	17
	14
	11

	Subject6
	11
	11
	7
	Subject12
	15
	13
	10


NB:  Assume that the data is normally distributed and homogenous.

(a)  Analyse these data using Experstat.

(b)  Write a results section reporting the above analysis. 
Answers.

(a)  The print out from Experstat should look like the following.

                 Analysis of Variance Summary Table

Source of        Sum of     df      Mean          F       p

Variation        Squares            Squares

A (volume)           81.000      1         81.000        8.912    0.0137

B (speed)           145.389      2         72.694       90.241    0.0000

AB                    5.167      2          2.583        3.207    0.0619

Between Error        90.889     10          9.089

(Error BxS)          16.111     20          0.806

                     Means for Selected Factors

soft          9.111

loud         12.111

slow         13.000

medium       10.750

fast         8.083

          Comparisons Between Means for Selected Factor(s)

     * = p < 0.05      ** = p < 0.01     *** = p < 0.001   **** = p < 0.0001

Tukey test

Comparison between levels of speed

slow         vs medium          q =     8.68     ***

slow         vs fast            q =    18.98     ***

medium       vs fast            q =    10.29     ***

                 Summary Statistics for All Groups

soft       slow        

Mean    =   11.000   Minimum     =    9.000    Maximum     =   12.000

Number  =        6   Variance    =    1.200    Std. Err.   =    0.447

soft       medium      

Mean    =    9.333   Minimum     =    6.000    Maximum     =   12.000

Number  =        6   Variance    =    4.667    Std. Err.   =    0.882

soft       fast       

Mean    =    7.000   Minimum     =    5.000    Maximum     =   10.000

Number  =        6   Variance    =    4.400    Std. Err.   =    0.856

loud       slow        

Mean    =   15.000   Minimum     =   12.000    Maximum     =   17.000

Number  =        6   Variance    =    2.800    Std. Err.   =    0.683

loud       medium      

Mean    =   12.167   Minimum     =    9.000    Maximum     =   14.000

Number  =        6   Variance    =    3.767    Std. Err.   =    0.792

loud       fast       

Mean    =    9.167   Minimum     =    7.000    Maximum     =   12.000

Number  =        6   Variance    =    4.567    Std. Err.   =    0.872

(b)  The results section should look like the following.

A two factor split plot analysis of variance was conducted on subjects' ratings of enjoyability of classical music.  The between group variable of volume had two levels: soft and loud.  The within subject variable, speed, had three levels: slow, medium and fast.  There were 6 subjects in each group.  The means and standard errors are shown below.

	Soft
	Loud

	Slow
	Medium
	Fast
	Slow
	Medium
	Fast

	11.00

(.45)
	9.33

(.88)
	7.00

(.86)
	15.00

(.68)
	12.17

(.79)
	9.17

(.87)


There was a significant main effect of volume (F1,10=8.912, MSe=9.089, p<0.05) and a significant main effect of speed (F2,20=90.241, MSe=0.806, p<0.001).  However, the interaction between volume and speed did not reach significance (F2,20=3.207).  The main effect of speed showed that subjects preferred loud music (

=12.111) to soft music(

=9.111).  Post hoc tukey comparisons (at p<0.05) for the main effect of speed showed that slow (

=13.000), medium (

=10.750) and fast (

=8.083) music were all rated significantly differently to each other.  Slow music was preferred to a medium speed which in turn was preferred to fast music.

Notice that the interaction was not analysed because the omnibus F value associated with the interaction was not significant.
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