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Abstract 

 
The aim of this study was to investigate the relationship between emotional labels and continuous self-
reports of emotional responses elicited by music.  Participants listened to ten samples of music and were 
asked to report responses on one of two circular emotion response spaces presented on a computer monitor. 
One circle included only four vague emotion labels, the other had twenty more specific labels.  The axes of 
both circles were valence and activation.  It was hypothesized that the fully labeled circumplex would 
present a less ambiguous response space which would lead to emotions reported further from neutral.  
Responses were initially graphed as time-series, then responses were averaged across the length of the 
tracks and twenty t-tests were conducted on these averages (valence and activation, for each of ten tracks), 
both to investigate a difference in responses between fully and sparsely labeled conditions.  Six of the t-
tests produced values which were statistically significant.  Thus, the presence of more specific emotion 
labels significantly affects self-reported emotional responses to music.  Further studies are needed to 
determine whether the emotional response itself is changed by these labels. 
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1. Introduction 
 
With the incredibly important role that music plays in our lives, it is somewhat astounding that relatively 
few studies have been conducted to systematically investigate the relationship between music and emotion.  
One hindrance is the question of what exactly in music causes us to respond emotionally.  One theory is 
that music contains iconic representations of some event or object (Sloboda and Juslin, 2001).  However, 
though this technique can elicit the desired emotion, it is employed fairly infrequently (Krumhansl, 2002).  
A second possibility is that events become associated with musical stimuli, and upon hearing the music the 
emotions felt during that event are recalled and felt again in response.  While it is doubtless that some 
music acquires emotional significance in this way, this theory cannot explain all emotional response to 
music due to the fact that a listener can respond to music never before heard.  Additionally, listeners tend to 
agree very well with each other in identifying musical emotion.  If emotion was due totally to past 
experiences, these responses should be widely varied (Krumhansl, 2002).  Therefore, it would seem as 
though there is something inherent in music which can elicit emotion.  Attempts have been made to identify 
which features of music elicit which emotions, with varying degrees of success.  Some features which have 
been proposed are dissonance, sharpness, volume, multiplicity, tonalness, volume, mode, rhythm, tension, 
pitch, syncopations, enharmonic changes, melodic appoggiaturas, and violation of expectancy (Crozier, 
1997; Sloboda and Juslin, 2001; Krumhansl, 2002; Thimm and Fischer, 2003).  Despite uncertainty as to 
what exactly in music produces an emotional response, it is clear that music is a reliable elicitor of emotion.  
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This leads to the question of how this response should be measured.  Due to the dynamic nature of music, 
studies which use a continuous response model are thought to most accurately capture the essence of 
musical emotions. 
   One of the pioneering studies of the field was conducted in 1936 by Hevner, in which the listener heard a 
piece of music in three sections and at the end of each, selected from a checklist which word best described 
the emotion of that section (Schubert, 2001).  However, this sort of checklist approach has several problems.  
The checklist must be kept small, to avoid distracting the listener’s attention from the music to the task of 
reporting emotion, and reports cannot be made too often, due to the sheer amount of time required to scan 
through a list and select the appropriate term.  Because of this, the dynamic and subtly shaded nature of 
emotion is not captured. 
   To address some of the problems found in using a categorical checklist approach to response, some 
researchers have moved to using rating scale models, which identify emotion based on where it is 
positioned in regards to a small number of dimensions (Sloboda and Juslin, 2001).  Many studies have used 
only a one-dimensional model, which fail to capture the complexities of emotion and often employ vague 
terms such as “emotionality” or “when the music causes something to happen to you” (Schubert, 2001).  
Therefore, there has been a move towards using a two-dimensional emotion space.  The two dimensions 
which repeatedly are found to most completely describe emotion are valence (pleasantness) and activation, 
which are independent of each other (Schubert, 1999; Fischer and Krehbiel, 2001; Klein, 2003).  Models 
based on these two dimensions appear to be fairly reliable in measuring music-elicited emotion.  However, 
the exact model that should be used is still a matter of debate. 
    One model is Schubert’s 2DES (Schubert, 1999), consisting of a square with the dimensions (valence 
and activation) aligned as horizontal and vertical axes, respectively.  Small pictures of faces are placed 
around the perimeter of the square which use different eyes and mouths (size of eyes and mouth ranging 
from closed to open, along with mouth going from frowning to smiling) to guide the user in identifying 
emotion accurately.  Despite using this non-linguistic cues in the design of the model, during the extensive 
training process required to use the 2DES for self-report specific emotion words such as “joy” and 
“depressed” are used to illustrate where on the square emotions would lie (Schubert, 1999).  Because of this, 
users never respond to music solely on the two dimensions of valence and activation, but instead are 
influenced by the emotional labels.  Though investigations into the effects of labeling musical emotion are 
scarce, there is evidence that giving a meaningful label to an ambiguous picture will greatly enhance ability 
to recall the picture later (Bower, Karlin, and Dueck, 1975; in Anderson, 1995).  This could very well 
translate to the realm of emotion, wherein labels may lead to an emotion being more easily recalled and 
identified, thus altering reports of response to a piece of music.  In addition, Schubert asks participants to 
report which emotion was best expressed by the music, rather than which emotion they were feeling in 
response to it.  While this is a valid investigation, it does not address the process of emotion elicitation by 
music, only the issue of how emotions are expressed though music.  Though the two are tightly linked, they 
are distinct, and it has been argued that the former is the question that, while less frequently studied, is the 
one that addresses far more psychologically relevant, involving “emotional, cognitive, and social 
components” and providing “insight into the nature of life” (Sloboda and Juslin, 2001).  This study was 
conducted to investigate some of the questions raised by prior research, namely the effect of labels on self-
reports of one’s own emotional response to a piece of music. 
 
2. Methodology 
 
2.1 participants 
 
Nineteen students from Bethel College volunteered to participate in the experiment.  Eleven were female, 
eight male.  Students ranged in age from 18 to 22, with an average age of about 19. None was a music 
major, though they reported an average of 3.58 years of participation in high school or college music 
groups (with a range from 0 to 7 years) and an average of 3.39 years of private music lessons (with a range 
from 0 to 10 years).   
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2.2 experimental stimuli 
 
The experiment used ten excerpts of music from a variety of genres including jazz, classical, and tango.  To 
avoid complications caused by lyrical content eliciting emotion, only instrumental pieces were used.  Each 
excerpt was around one to two minutes in length.  A listing of these tracks can be found in Table 1 in the 
Results section. 
   The model used for rating emotion was a two-dimensional structure based on the work done by Barrett 
and Russell (1999).  A circular emotion space with the two main axes of pleasantness (x-axis) and 
activation (y-axis) was incorporated into a LabVIEW (National Instruments, Austin, TX) virtual instrument 
(VI) which was presented on a computer screen.  The left half of the circle represented unpleasant feelings; 
the right half, pleasant; the top half, activated; and the bottom half, deactivated.  In one session the 
participants used the “No Labels” version of the emotion space; that is, only the main axis labels were 
provided around the circle (“Pleasant”, “Unpleasant”, “Activated”, “Deactivated”).  In the other session, 
participants used the “Labels” version, which included 16 additional emotional labels (such as “Happy”, 
“Tense”, “Serene”, “Lethargic”, etc., as shown in Barret and Russell (1999)) in appropriate places around 
the perimeter of the circle.  In both conditions, the point where the axes meet was considered to represent 
emotional neutrality, and moving outward from this point represented increasing intensity. 
 
2.3 procedure 
 
Participants were randomly divided into two groups, those who would use the “Labels” version first and 
those who would use “No Labels” first.  Depending on the condition they were placed into, participants 
received a slightly different version of the instructions for the experiment; however the core of the 
information was the same.  Participants were instructed to move a red “X” around the emotion space by 
clicking and dragging with the computer mouse, and to place the “X” in the position they felt best 
described their current emotional response to the excerpt playing, and to move the indicator as often as 
their emotion changed.  The VI recorded the (x,y) coordinates of the “X” once every second, with the 
neutral point being recorded as (50,50).  In their first session, participants went through two test excerpts 
before responding to the experimental excerpts, to ensure the instructions were understood.  After these 
sample tracks, participants heard the ten main tracks in a random order and responded using the VI.  In the 
second session, taking place a week after the first, a truncated version of the instructions was given, 
outlining the difference between the two emotion spaces; and no sample tracks were done.  If the 
participant had used the “Labels” version the first week, they now used the “No Labels” model, and vice 
versa.  The same ten tracks were responded to, though they were in a different random order. 
 
2.4 data analysis 
 
The VI recorded quantified emotional responses into a plain-text file which was then imported into 
Microsoft Excel.  Since the tracks were heard in a random sequence, each participant’s data file had to be 
ordered.  Excel was also used for finding averages, both across participants for time series graphs and for 
each participant across tracks for performing t-tests, which were done in Systat 10.2.   
 
3. Results 
 
3.1 initial graphical analysis 
 
Responses were first averaged across participants and then graphed as time series.  Examination of these 
graphs revealed a visible difference between the two emotions spaces for several of the excerpts included in 
the experiment.  Below are graphs for two of these excerpts. 
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Figure 1. Time series graph of average pleasantness (left panel) and activation (right) rating for Track 6. 

 
   Track 6 produced some of the most notable visual differences between the two versions.  When using the 
“Labels” version, participants reported considerably higher ratings of both pleasantness and activation, 
though the general pattern of pleasantness, which dropped sharply then maintained a steady, slow decline; 
and activation, which rose sharply then increased slowly across the length of the track was found regardless 
of the emotion space being used. 
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Figure 2. Time series graph of average activation rating for track 4 (left panel) and for track 7 (right) 

 
   Tracks 4 and 7 had ratings for pleasantness which were very similar for both versions; however the 
activation ratings for these two excerpts produced some interesting differences.  For Track 4, activation was 
higher when using the “Labels” version until about halfway through the track when activation for both 
conditions dropped below neutral; at this point the “Labels” responses were lower than those from the “No 
Labels” version.  That is, the responses using the “Labels” emotion space were consistently further from 
neutral regardless of whether this meant higher or lower activation.  Track 7 showed something similar to 
what was found with Track 6, wherein both conditions produced a similar pattern with one being lower 
than the other – in this case, ratings using the “Labels” version were lower (again, further from neutral) 
than those using the “No Labels” version. 
 
3.2 secondary graphical analysis 
 
Though the first graphical analysis revealed some interesting differences between responses using the two 
different emotion spaces, it was thought that perhaps some were being obscured due to the fact that 
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participants who had been in the “Labels” condition first might have remembered these labels during their 
second session.  Therefore, the responses were further divided into “Labels First” (LF) and “No Labels 
First” (NLF) (n=8 for both groups).  (These graphs use the same color scheme as Figures 1 and 2, with light 
grey indicating “Labels”, and black indicating “No Labels”.) 
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Figure 3. Time series graphs for average pleasantness (left cells) and activation (right cells) responses to 

track 2 for participants in “labels first” (top cells) and “no labels first” (bottom cells) conditions. 
 
   For Track 2, there are clear differences between the two conditions.  Participants in the NLF condition 
showed much more variation between using “Labels” and “No Labels” emotion spaces than did those in the 
LF condition.  In addition, a different response pattern is found: for those in the NLF condition, activation 
response was higher when using labels; for those in LF it was higher when not using labels. 
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Figure 4. Time series graphs for average pleasantness (left cells) and activation (right cells) responses to 

track 8 for participants in “labels first” (top cells) and “no labels first” (bottom cells) conditions. 
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Figure 4. Time series graphs for average pleasantness (left cells) and activation (right cells) responses to 
track 8 for participants in “labels first” (top cells) and “no labels first” (bottom cells) conditions 
   Again in Track 8, NLF participants have more variation between the two emotion spaces than do LF 
participants.  There is also a difference in response pattern for this track, this time in the pleasantness 
dimension: in the NLF condition, pleasantness is higher throughout the track when using “Labels”; in the 
LF condition, it is sometimes higher when using “Labels” and sometimes when using “No Labels”.  For 
NLF participants, the “Labels” emotion space resulted in more extreme reports (i.e., further from neutral) 
for both dimensions; for LF, activation is more extreme throughout the track when using labels, while 
pleasantness is only further from neutral for parts of the excerpt.  
 
3.3 statistical analysis 
 
To simplify statistical analysis and to produce more reliable results, the NLF and LF groups were combined 
together again to allow for within-group rather than between-group analysis.  Each participant’s responses 
were averaged across the length of each excerpt, giving an average response to each excerpt for both 
dimensions of emotion (pleasantness and activation) using both emotion spaces (i.e., 4 values for each 
excerpt – pleasantness with labels, pleasantness without labels, etc.).  Systat was used to conduct paired 
samples t-tests to determine if the differences between responses from using each emotion space were 
significant.  Seven results were significant at the 0.05 level – pleasantness for tracks 2, 6, 9, and 10; 
activation for tracks 6, 7, and 8.  All results can be found in Table 1. 
 
Table 1.  Tests for significant differences between the two conditions. 
 

Excerpt Pleasantness Activation 
“Alabama”, John Coltrane 0.720 0.614 
“Symphony #5 Movement 4”, 
Dimitri Shostakovitch 

0.026 0.818 

“Hobo Ho”, Charles Mingus 0.655 0.256 
“Scheherazade”, Nokolay 
Rimsky-Korsakov 

0.913 0.604 

“Tanguedia III”, Astor Piazzolla 0.377 0.663 
“The Dreams and Prayers of 
Isaac the Blind”, Osvoldo Golijov 

0.037 0.014 

“Prelude #5 in G Major”, Sergei 
Rachmaninoff 

0.749 0.001 

“Sarabande, Suite #6 in D 
Major”, Johann Sebastian Bach 

0.457 0.035 

“Piece en forme de Habanera”, 
Maurice Ravel 

0.004 0.765 

“Gran jota”, Francisco Tarrega 0.004 0.474 
 
4. Discussion 
 
The findings from this study indicate that providing emotional labels reduces the ambiguity of the emotion 
space resulting in quantitatively different self-reports of  response to the same piece of music.  Examination 
of time series graphs shows that in several cases, especially when considering activation, the response when 
these labels were provided was indeed further from neutral, at least partially supporting the original 
hypothesis.   
   Dividing participants by which emotion space they worked with first revealed that being exposed to 
emotion labels can affect responses even when these labels are no longer provided.  It is suspected that this 
is due to the fact that participants remember some or all of the emotion labels and continue using them 
during the second session.  This supports the idea that Bower, Karlin, and Dueck’s (1975; in Anderson, 
1995) findings (that labeling an ambiguous stimuli leads to better recall) may be applicable to identifying 
emotions.  Though there is not enough evidence to draw any conclusions, this indicates that training 
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procedures such as Schubert’s (1999) which use emotional labels to explain how to use an emotion space 
may be producing an unintentional confound. 
   Statistical analysis provides quantitative support for the idea that emotional labels are associated with a 
definite change in self-reported responses.  If differences between the conditions were due entirely to 
chance, only 1 of the 20 t-tests should have found significance.  The fact that 7 of the tests did so indicates 
something truly changes in the course of reporting when emotions are labeled.  Many of these tests 
supported findings for the initial analysis of time-series graphs – of five tracks for which graphs were 
provided in the Results section, four were found to have significant differences in at least one dimension.  
In addition, it must be kept in mind that tests were performed on the average response across the length of 
the track, which disregards the dynamic nature of musically-elicited emotion and may obscure certain 
patterns and differences, some of which may be statistically significant.  This may explain why Track 4 
failed to achieve significance on the activation dimension – the pattern of response which rose above and 
then fell below neutral is not well represented by the average of these values. 
   Perhaps the most interesting finding of this investigation are the responses to Track 6, “The Dreams and 
Prayers of Isaac the Blind” by Osvoldo Golijov.  This is the only track which achieved a significant 
difference between the two versions of the emotion space on both dimensions of valence and activation.  
This is an avant-garde piece and perhaps the least traditional of the excerpts, which suggests that for 
unfamiliar styles, labels are even more helpful for identifying emotion.  For further investigation on this 
issue, it may be helpful to compare responses to unconventional styles of music from people with a high 
degree of familiarity with these styles to those for whom they are relatively novel. 
   What was investigated in this experiment was not merely an issue of methodology.  The ramifications of 
this study relate to how we perceive our own emotions, and how the language we use can affect these 
perceptions or perhaps even change the emotion itself.  While further studies are necessary to determine 
exactly what causes the changes, these findings suggest that some step of the emotional self-report process 
is fundamentally altered when specific emotions are identified and labeled, even when these labels serve 
only as guides. 
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