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Abstract

This empirical (N =174) research used statistical methods to demonstrate in what extend 15-year-olds musical perceptions abilities are linked to seven primary emotional intensities. The questions asked were: 1) Does a significant connection exist between perceptual discrimination ability and emotional intensity? 2) Are there marked emotional intensity differences between boys and girls? 3) Are there marked emotional intensity differences between students listening to different musical styles? 

Two experiments were conducted in a secondary school classroom setting: a musical ability test by A. Bentley, and a questionnaire containing several different musical styles with rating scales to report subjective evaluations about favorite musical styles and intensities of everyday listening experiences. Results displayed an intensity connection (p<.05) between four primary emotions and musical ability test scores. Emotional intensities differed markedly between 15-year-olds girls and boys. The girls were more emotional in passive emotions such as joy and sorrow and boys in active emotions such as horror, aggression and amazement. Listening to musical styles displayed intensity differences of the primary emotional intensities between rock/pop, classical, rap, techno and popular hits music listeners.   
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Introduction

How we experience and respond to music is a fundamental issue. When two people listen to music it is obvious that they do not experience same auditory images or emotional intensities. Emotional experiences are subjective perceptual and cognitive processes that may include overt behaviours and psychophysical reactions. Investigators agree that emotions are in general conscious and thus possible to remember and estimate (see Ekman and Davidson 1994, 411-430; Sloboda and Juslin 2001, 71-98; Gabrielsson 1991). 
The present empirical investigation used self-reports and free recall to measure emotional intensities experienced by 15-years-old students.  Pilot tests displayed that the students were able to remember and evaluate emotional meanings and intensity experiences of their daily favourite music. The aspects of music most obviously associated with emotion over the past centuries are melodic contour and modality (Gerardi and Gerken 1995; Gabrielsson and Linström 2001, 223). It is well established that ascending vs. descending melodic contours, major vs. minor modalities or fast vs. slow tempos evoke consistent emotional responses in adult listeners (Hevner 1936, 1937). However, the mechanisms underlying musical perceptions abilities and emotional experiences remain obscure. If the mechanisms of musicality are based on innate and acquired perceptual abilities, i.e. auditory imagination skills, then emotional intensity may be part of the same perceptual discrimination mechanism, even thought parallel in nature. 

A musical ability test devised by Bentley (1966) is able to measure perceptual abilities directly related to musical structure, which include how well one can discriminate pitches of sounds, and remember and discriminate the details in melodic contour and numbers of tones in a chord or rhythmic differences. Such discrimination abilities can be seen as a fundamental base for mastering the more complicated syntactic rules of musical structures. The present research was an attempt to investigate three intensity differentiations. The questions asked were: 1) Does a significant connection exist between perceptual discrimination ability and emotional intensity? 2) Are there marked emotional intensity differences between boys and girls? 3) Are there marked emotional intensity differences between students listening to different musical styles? 

Emotional intensities are linked to auditory sound images of unconscious sensory memory system and activities in the autonomic nervous systems.             

Psychological and neuropsychological theories try hard to explain how auditory images and emotional experiences arise and are processed in the nervous system. The schema theory is used to describe the listener’s memory knowledge of musical structures. Internal schemas serve to interpret music as well as to produce syntactic expectations about the probable progressions of the melodies and their assimilation and accommodation processes. When a memory schema differs from the listeners’ real time melody expectations an evaluation process with emotional experiences follow (see Gawer & Mandler 1987; Meyer 1956). 

Emotional arousal and images are linked together in the primary and secondary processes. The processes of the secondary emotions differ from primary processes on account for bypassing the hypothalamus and directly activating the amygdala. The amygdala is supposed to be the important key player connecting emotional intensity to the long-term memory images and perceptual experiences (see Le Doux 2002; Damasio 1994).  

Carl Seashore has proposed that because pitch is the fundamental character of tone, and pitch discrimination is a measure of the capacity of this sense, this may be ordinarily regarded as the most basic measure of music capacity. He is of the opinion that sense of pitch determines not only what we hear, but fundamentally what we remember, imagine, and think, and most important of all, it determines in large part what emotional reaction we have to the tone (Seashore 1967, 63). The present investigation is a first attempt to discover weather there exist sensitivity differences linked to musical ability test scores, gender sensations, or listening to various musical styles. If this is the case, then the accuracy of the auditory images or schema processes could be a factor in working memory system where emotional intensity is a counterpart of perceptual discrimination skills.        

Materials and Method

Subjects

A self-evaluation questionnaire was given to 174 secondary school students (108 males and 66 females) aged 15 to16 years. All students were Finnish-speaking, and not involved in music-oriented school education. They formed a good random sample of young people listening to different musical styles in Finland. Mostly students listened to techno-, rap- and rock/pop-music; other styles were also reported, e.g. popular hits, jazz and classical music, while other categories were marginal. 

Test materials

The two tests were demonstrated 1) Bentley’s musical ability test (1966) which measures perceptual abilities such as: pitch discrimination ability, tonal memory ability, chord discrimination (analyzing) ability and rhythmic memory ability, and 2) self-reports on affects of different musical styles and their emotional intensity variation. Responses to the following three questions were analyzed for this study:

2. How strongly do the following types of music affect you emotionally?

           (5=very much, 4=quite a lot, 3=somewhat, 2=a little, 1=not at all)             

Folk music
5 4 3 2 1
classical music

5 4 3 2 1

Jazz music
5 4 3 2 1
modern concert music
5 4 3 2 1

Rock/ pop
5 4 3 2 1
spiritual music

5 4 3 2 1

Opera
5 4 3 2 1
protest songs

5 4 3 2 1

Rap

5 4 3 2 1
techno

5 4 3 2 1

Children songs
5 4 3 2 1
popular hits

5 4 3 2 1

3. Circle all the emotional intensities you have experienced while listening to your favourite music.

(5=very much, 4=quite a lot, 3=somewhat, 2=a little, 1=not at all)

Joy

5 4 3 2 1 
sorrow
5 4 3 2 1 
pleasure
5 4 3 2 1

Intellectual
5 4 3 2 1
ugliness
5 4 3 2 1
longing
5 4 3 2 1

Love

5 4 3 2 1
dramatic
5 4 3 2 1
comfort
5 4 3 2 1

Beauty
5 4 3 2 1
distress
5 4 3 2 1
calmness
5 4 3 2 1

Sexuality
5 4 3 2 1
horror
5 4 3 2 1
solemnity
5 4 3 2 1

Sense of God
5 4 3 2 1
aggression
5 4 3 2 1
completeness
5 4 3 2 1

Magic
5 4 3 2 1
amazement
5 4 3 2 1
fear
5 4 3 2 1

Safeness
5 4 3 2 1
freedom
5 4 3 2 1
togetherness
5 4 3 2 1

Fun

5 4 3 2 1
irony
5 4 3 2 1
restless
5 4 3 2 1

Disgust
5 4 3 2 1
jealous
5 4 3 2 1
interest
5 4 3 21
Procedure

The students were tested in classroom groups during school hours. The students’ desks were far enough apart to prevent answers being copied from each other. The music ability test involved the students listening to a cassette tape with English language instructions lasting some 35 minutes. The Finnish language version of the instructions was displayed on the blackboard. Next came the questionnaire, which asked the students to make subjective evaluations of their emotional intensities in response to the music they listened to in their daily life, scoring their answers from 1 to 5.   

Statistical Method

The subjects were divided into three groups on the basis of their scores in the musical ability test. The three categories were formed as follows: musical (score 45-60), quite musical (38-44), and less musical (0-37). In order to simplify the grading system, the subject’s intensity values (question 3; original scale 1-5) were combined and named as follows: 1-2 = low intensity, 3 = medium intensity and 4-5 = high intensity. 

Data analysis of the test results involved the use of cross-tabulation and the chi-square tests. Means and standard deviations were also counted for emotional intensities (question 3) and music listening styles (question 2). 

The cross-tabulation of distributions and the chi-square tests were performed in order to assess whether the emotional intensity values would be equally distributed between the three musical ability groups or not (table 1) and whether the emotional intensity differs between genders (table 2). The chi-square tests were performed in order to assess whether the emotional intensity values differed between the different musical style listeners or not (table 3). The favourite style listener for example rap-listener was a person who was quite a lot (4) or very much (5) affected by the distinct music style. 

Results

Musical abilities were divided into three musicality categories based on the test scores. The percentage distribution categories were formed as follows:

A. Musical
score 45-60, 31% of students 


 B. Quite musical
score 38-44, 37% of students


C. Less musical
score   0-37, 33% of students
The results demonstrate systematic sensitivity differences between musical test score categories (see Table 1). The intensity differences indicate that students with high musical test scores experienced five primary emotions more intensely than students with low scores: joy χ2 (8)=16.18, p<.05, sorrow χ2(8)=17.01, p<.05, disgust χ2 (8)=16.6, p<.05, interest χ2 (8)=19.76, p<.05 and horror χ2 (8)=14.31, p=.07. Of the secondary emotions only jealousy χ2 (8)=14.79, p=.06) and sense of freedom χ2 (8)=17.72, p<.05 had significantly different scores. 

Table 1. The counts, intensity means and p-values of the primary emotional intensities of the different musical test score categories (combined cross-tabulation tables 62-66 Suoniemi 2003). 

	
	                        Musical test categories  (max.60 scores)

                    
	

	Emotion
	Less musical (1-37)
	Quite musical (38-47)
	Musical(48-60)
	p-values

	
	Count
	Intensity means
	Count
	Intensity means
	Count
	Intensity means
	

	Joy
	55
	3.65
	63
	3.97
	53
	4.38
	.04

	Sorrow
	55
	2.78
	60
	3.35
	51
	3.49
	.03

	Disgust
	54
	2.37
	62
	2.58
	53
	2.91
	.03

	Aggression
	55
	2.36
	60
	2.55
	50
	2.82
	.22

	Amazement
	55
	2.18
	59
	2.27
	51
	2.41
	.54

	Fear
	55
	2.11
	61
	2.25
	53
	2.25
	.61

	Interest
	49
	3.24
	57
	3.46
	47
	3.64
	.01


Gender differences were quite clear. Girls were likely to be more sensitive than boys in two primary emotions, namely joy χ2 (4)=21.34, p<.001) and sorrow χ2 (4)=21.54, p<.001). An obvious gender disparity can be seen in the percentage comparisons (see table 2). The corresponding percentages in the intensity category much (4 and 5) are: joy 89% of girls and 56% of boys, sorrow 64% of girls and 30% of boys. The boys experienced horror χ2 (4)=8.54, p=.073, amazement χ2 (4)=15.69, p<.005 and aggression χ2 (4)=7.81, p=.09 more intensely than the girls. 

Table 2. The main emotional intensity differences in terms of percentages between genders (combined cross-tabulations tables 93-96, 99 Suoniemi 2003).  

	Intensity
	Sorrow

Girls/boys

	Joy

Girls/boys
	Horror
Girls/boys
	Aggression

Girls/boys
	Amazement

Girls/boys

	4 – 5
	64% / 30%
	89% / 56%
	6% / 16%
	13% / 29%
	6% / 21 %

	3
	19% / 21%
	8% / 29%
	19% / 19%
	27% / 21%
	19% / 23%

	1 – 2
	18% / 48%
	4% / 14%
	75% / 65%
	61% / 51%
	75% / 56%


(1-2=low, 3=medium, 4-5=high)
How intensely did the students experience various musical styles? Table 3 displays the mean scores of the intensities of the seven primary emotions. Classical music aroused the highest intensities and rap the lowest. The classical style displayed higher intensities on emotions like sorrow (4.3), disgust (3.3) and aggression (3.2) compared to other styles.
Table 3. Means and standard deviations of emotional intensities of the different musical style listeners (Combined tabulations 162-166 Suoniemi 2003).
	
	             The emotional intensity variations (max. 5)

	Emotion
	Rock/pop

(N=100)
	Classical

(N=27)
	Rap

(N=49)
	Techno

(N=58)
	Popular hits

(N=27)

	Joy
	4.2

(0.9)
	4.4

(0.9)
	4.0

(1.0)
	4.1

(1.1)
	4.5

(0.8)

	Sorrow
	3.5

(1.3)
	4.3

(0.9)
	3.2

(1.5)
	3.4

(1.5)
	3.7

(1.4)

	Interest
	3.8

(1.0)
	3.6

(1.0)
	3.5

(1.3)
	3.6

(1.2)
	3.7

(1.1)

	Disgust
	2.8

(1.5)
	3.3

(1.3)
	2.6

(1.4)
	2.6

(1.5)
	2.4

(1.5)

	Aggression
	2.8

(1.4)
	3.2

(1.6)
	2.8

(1.4)
	2.7

(1.4)
	2.6

(1.5)

	Fear
	2.4

(1.2)
	2.5

(1.1)
	2.2

(1.3)
	2.4

(1.4)
	2.7

(1.4)

	Amazement
	2.5

(1.1)
	2.4

(1.1)
	2.5

(1.3)
	2.4

(1.3)
	2.6

(1.5)


(1-2=low, 3=medium, 4-5=high)
Interest (3.5- 3.8) had medium intensities in all styles. Fear and amazement showed low intensity variations and had no musical style intensity differences. It seems surprising that the emotions such as disgust and aggression were experienced more strongly among the classical group listeners. 

Discussion
Musical test scores seemed to be linked to intensities of the primary and secondary emotions. Primary emotions such as joy, sorrow, disgust and interest had significant intensity differences terms of musical test scores categories, and horror was close behind (see Table 1). Horror is a relative emotion of fear, but probably more specifically associated with film- or video-music among young people. Secondary emotions of jealousy, freedom and beauty are obviously prevalent in the daily life of 15-years-olds. 
How could emotional intensities be linked to musical test abilities? The investigation suggests that perceptual accuracy of music structure could be a factor, which is able to launch the emotional reaction. Emotional intensity is a result from the accuracy of perceptual discrimination abilities, as well as on the hierarchy and quality of the acquired structural details of musical schemas. The mean and p-value differences (see Table 1) implies that the discrimination accuracy of the perceptual sensory system is a factor that affects the psychophysical mechanism of the limbic system circuitry based on the amygdale and the hypothalamus, which regulate emotional intensity. 
The neurotransmitter responses permits the slow or rapid generation of multiple images so that the associative process is richer and associations are made to the large variety of cues available Damasio (1994, 163). If the discrimination ability is connected to the long-term memory capacity of the musical cues or schemas that are possible to recall to the conscious mind, then the intensity value of the expectation theory (Mayer 1956) or schema theory (Gaver and Mandler 1987) with emotional reaction can be explained with the terms: variety of cues available, discrimination ability, and speed at which images are formed. Auditory association images of different senses in working memory are also likely to be essential for the intensity process. 

Gender differences were quite marked between the most common emotions, such as joy and sorrow (see Table 2). The results are consistent with some previous investigations where females have experienced joy and sorrow more intensely than males (see Kemp 1966; Abeles and Won Chung 1996, 302). Terwogt and Grinsven (1991) used the idea that music expresses the activity dimension as well as the positive-negative dimension. Results confirm that boys differ from girls in the activity dimension because they experienced emotions such as aggression, horror and amazement more strongly than females.
Social and cultural conventions could be a factor explaining gender disparities. However, gender disparity cannot explained by differences in musical test scores because girls were only slightly better than boys (p=0.38), far from a statistically significant difference. My suggestion is that emotional gender disparity is accounted for by cultural and biological reasons. It is obvious that working memory intensifies emotional sensations by hormones and neurotransmitters in perceptual auditory processes that could be partly acquired and partly innate in terms of both subjective and biological differences. In this investigation 15-16 olds-girls and boys did not differ in auditory accuracy but in color and smell imagery association quality. This could imply biological differences based on variation in the hemispheric neuronal sensory pathways or in the speed at which images are evoked.       

Sorrow, disgust, aggression and beauty were strongly experienced by classical music listeners. This could hardly be explained by external things such as atmosphere, but only by musical structures and discrimination skills related to structural details. The results are interesting, because hardly any evidence is available linking musical education and emotional intensity. 

The findings suggest that musical sensitivity is at least somewhat linked to better musical test scores, to emotional gender differences and listening to different musical styles. It is obvious that emotional intensity differences are linked to the discrimination accuracy of perception skill, as speculated by Carl E. Seashore already 1938. However, more research with bigger samples is needed to confirm the quality and quantity of the systematic variation. 
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