EEG Analysis
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The EEG data and asymmetry analysis will be discussed first followed by the subjective emotion data.  The first hypothesis was that the pieces associated with withdrawal emotions would elicit greater right-sided activation and that the approach pieces would elicit greater left-sided frontal activation.  To test this hypothesis, three repeated measure analyses of variance (ANOVAS) were computed for all seven conditions on the F3, F4, and mean difference (F4-F3) power densities.  Figure 1 shows the activation levels in the alpha band of both F3 and F4 according to the condition.  The ANOVA on the F3 means showed that condition had a significant effect on F3 activation F(6, 96) = 3.334, p = .012.
 The ANOVA on the F4 means showed that condition also had a significant effect on F4 activation F(6, 96) = 3.557, p = .017.  The ANOVA on the mean log difference between F4 and F3 was not significant.  

Figure 1. This graph shows the mean log-transformed alpha band power ((V2/Hz) in both the F3 and F4 sites in each of the seven conditions.  Greater alpha power indicates less frontal activation.

Follow-up t-tests were done on the means of each of the different conditions in an attempt to pinpoint more accurately where the biggest differences were.  There were a number of significant differences between baseline means of F3 and F4.  Pretest baseline power in both the left hemisphere (F3) and the right hemisphere (F4) was significantly greater than power in F3 and F4 of both the approach baseline (p<.05 and p<.05 respectively) and withdrawal baseline (p<.01 and p<.01 respectively).  Power in F3 was also significantly greater in the approach baseline condition than in the withdrawal baseline condition (p<.05), and power in F4 between the two fell just outside of significance (p<.06).  When comparing F3 and F4 power of the withdrawal baseline with the F3 and F4 power of all four of the music conditions, there was a significant difference in each comparison except between the F4 power of the hallelujah condition and the F4 power of the withdrawal condition.  
Figure 2 shows the log right – log left alpha activation in each of the seven conditions.  As mentioned above, the ANOVA showed no significant effects of condition on the mean activation differences.  Further t-tests yielded no significant differences between the different conditions. 
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Figure 2. This graph shows the mean log-transformed right – mean log-transformed


left alpha power.  Higher values indicate greater relatively left-sided activation. 
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Another hypothesis was that musical background and listening preference would affect EEG activation.  Two-group (groups defined as those who chose classical music and those who chose non-classical music as their listening preference) t-tests were done between listening preference and the mean power of F3, F4, and the mean differences (F4 - F3) of each condition.  No significance was found.  Linear regressions were calculated to find the effects of musical background on the mean power of F3, F4, and the mean differences of each condition.  No 
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 Figure 3. Box plots for the four conditions where musical background had a significant effect on 

asymmetry.  The y-axis shows mean log-transformed difference (F4-F3) in (V2/Hz.  Lower or more negative numbers indicate more right sided activation.

significant effects of musical background were found on F3 or F4 power but significant effects were found on asymmetry in four of the seven conditions: pretest baseline F(1, 15) = 4.548, p = .05, the Dies Irae condition F(1, 14) = 9.943, p = .007, the Ave Maria condition F(1, 15) = 4.604, p = .049, and the withdrawal baseline F(1, 15) = 6.083, p = .026.  Figure 3 shows the box plots (also see appendix 1.2) from the four conditions where significant music background effects were found.

The last hypothesis concerned the subjects’ subjective emotional responses and how they were correlated with music background, listening preference, and familiarity with a given piece.  Table 1 contains correlation coefficients yielded when Pearson correlations were calculated between each of the conditions and independent variables.  No strong correlation could be found between listening preference and subjective emotionality of any of the pieces.  Strong positive 

correlations were found between music background and the subjective emotionality of the Dies Irae (.869), Ave Maria (.636), and Lacrimosa (.556) conditions, but a negative correlation was found in the Hallelujah Chorus (-.194) condition.  Similar results were found when comparing familiarity with emotionality. For all the pieces except the Hallelujah Chorus, subjective emotionality was strongly positively correlated with greater prior familiarity (see Table 1).

Musical 

Selection
Listening Preference vs. 

Subjective Emotionality
Music Background vs.

Subjective Emotionality
Prior Familiarity vs.

Subjective Emotionality

Dies Irae
                   .059
                  .706
                 .869

Hallelujah Chorus
                   .194
                 -.194
                 .266

Ave Maria
                   .267
                  .636
                 .888

Lacrimosa
                   .292
                  .556
                 .787

Table 1. Table showing results of Pearson correlations calculated using the indicated variables.  

Music Validity


A follow-up questionnaire asked a group of 25 experienced chorus members to rate on a scale of 0 to 8 to what degree they would associate happiness, sadness, and excitement in each of the four music selections.  Table 2 shows their mean ratings of each condition.  T-tests showed significant differences between the Dies Irae excitement mean and sadness mean (p=.001), between the Hallelujah happiness mean and sadness mean (p<.001), and between the Lacrimosa sadness and happiness means (p<.001).  No significant differences were found between the mean emotion ratings of the Ave Maria condition.

Musical 

Selection
Happiness

Mean               SD          
Sadness

Mean                SD
Excitement

Mean               SD

Dies Irae
2.90                 2.55
3.35                  2.32
7.60                 0.68

Hallelujah Chorus
7.60                 0.70       
0.36                  0.76
7.04                 1.46

Ave Maria
4.70                 2.16           
4.10                  2.32 
3.30                 2.64

Lacrimosa
1.42                 1.64 
7.42                  0.69
2.60                 2.03

Table 2. Table showing the mean response of to what degree participants associated happiness, sadness, and excitement with the four music selections. 

� Huynh-Feldt correction was used on all p-values throughout the analysis.





� Background effect on the Dies Irae condition only became significant when an outlier was removed.








