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ABSTRACT

Music functions as a catalyst for various emotional experiences. Among the numerous genres of music, film music has been reported
to induce strong emotional responses. However, the effectiveness of film music in evoking different types of emotions and its
relationship in terms of which musical elements contribute to listeners' perception of intended emotion have been rarely investigated.
The purpose of this study was to examine the congruence between the intended emotion and the perceived emotion of listeners in film
music listening and to identify musical characteristics of film music that correspond with specific types of emotion. Additionally, the
study aimed to investigate possible relationships between participants’ identification responses and personal musical experience. A
total of 147 college students listened to twelve 15-second music excerpts and identified the perceived emotion during music listening.
The results showed a high degree of congruence between the intended emotion in film music and the participants’ perceived emotion.
Existence of tonality and modality were found to play an important role in listeners' perception of intended emotion. The findings
suggest that identification of perceived emotion in film music excerpts was congruent regardless of individual differences. Specific
music components that led to high congruence are further discussed.
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1. INTRODUCTION effectiveness of music in triggering diverse dimensions of
emotional responses. In terms of listeners’ perceptions of
emotion in music, it was been shown that listeners can perceive
at minimum three [3] and at most nine types of emotions[4].
Among these, happiness, sadness, anger, and fear have been
identified as the most commonly perceived emotional types

[S]-[9]. One study [10] indicated that listeners’ perceived

As a form of nonverbal communication, music related
activities, such as listening to music and playing musical
instruments, involve perception and expression of emotion. In
music listening, various musical elements play a role
stimulating inter-seated emotion related responses, such as

physiological, behavioral, as well as psychological [1]. Further,
such musical elements inter-communicate with listeners’
variables, such as pre-exposure to music, current mood state,
and personality [2].

1.1 Emotion in Music
The literature examining perception of emotion through
music has utilized various genres of music and reported
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emotional responses to music were clustered into three groups
in the pleasantness-arousal dimensional circumplex space. The
groups included (1) a “positive valence and high arousal” group,
such as happiness; (2) a “positive valence and “positive valence
and low arousal” group, such as sadness and peace; and (3) a
“negative valence and high arousal” group, such as anger and
fear.

Anger and fear are characteristically distinct in terms of
their effect on individuals’ behavioral responses; anger
facilitates avoidance-related behaviors, while fear evokes
approach-related behaviors as observed in facial expressions
[11]. However, the two types of emotion are perceived as a
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stress response on a self-identifying measure [12]. Also, both
are modulated by a common neural mechanism (i.e., amygdala),
specifically in the auditory modality [13]. Since listeners
commonly perceive musically induced anger and fear as similar
in terms of their emotional quality, these two emotions are
often categorized together [3], [10], [14].

1.2 Music Characteristics

In some music, composers purposefully manipulate the
various musical properties in order to evoke specific emotional
or affective responses in listeners. According to Juslin [15],
expressive intentions of composers can be successfully
delivered to listeners through structural elements of music and
various compositional techniques. Appropriate use of musical
elements contributes to inducing various emotions in listeners
by arousing different levels of activation and emotional valence
[71, [16]-[20].

A small number of studies have attempted to uncover
linear relationships between musical elements and emotionality.
For example, sadness is triggered with slow tempo, low sound
level, and legato articulation [5], [15], [21]. In comparing
tempo and mode, happy and sad emotions are more likely to be
induced by changes of tempo rather than those of mode [22].

In terms of musical characteristics evoking negative
emotion, Bruscia [23] examined the relationship between
musical elements and induced emotionality. Bruscia identified
that rhythmic components moderate physical energy or arousal
level, whereas tonal components moderate emotional valence,
the quality of the emotion. More specifically, anger is presented
using fast tempo, very loud sound level, abrupt onset, and
nonlegato articulation [21], [24]. Also, atonal music was found
to strongly associate with perceived negative emotion, such as
anger, fear, and madness [25], [26].

1.3 Listener Characteristics

Listener-related variables can influence perception of
emotion in music. The ability of music to induce both the
physiological as well as the psychological changes
underpinning emotional responses has been reported. A wide
range of research investigating diverse responses to different
types of music has been conducted and yielded inconsistent
findings due to compounding variables, such as individual
differences, musical experience, and preference [27]-[30].
Many studies suggest that emotional recognition of music is
closely related to a listener’s individual characteristics because
music perception is dependent upon a listener's physiological
state, music preference, personality style, and previous music
experience [27], [28], [30]. Among the diverse individual
variables, cultural background [S], [7], age [16], gender [31],
personality [32], and temperament [33] have been reported as
the major variables that affect individuals’ emotional behaviors.

1.4 Emotion in Film Music

The literature examining perception of emotion through
music has employed musical stimuli included in commercial
music [34], Western classical music [10], [35], popular music
[36], ethnic music [37], [38], and intentionally composed music
by researchers [39]-[41]. From among the many music genres,

film music is believed to induce the vivid emotionality intended
to evoke according to the context of various movie scenes. Film
music is considered relatively neutral (as compared to classical
music, for example) in terms of its listener preference and
familiarity since the music is intended for a wide audience [42].
However, previous research has rarely investigated what and
how individuals experience emotionality during listening to
film music. Still unknown is whether the listeners’ perceived
emotion is congruent with the film music maker’s or
composer’s intended emotion. And if so, which structural
elements in music contribute to this congruence.

2. PURPOSE OF THE STUDY

The current study examined the relationship between
intended emotion and listener perceived emotion following film
music listening. In addition, this study highlights music's
structural elements as well as listeners' individual differences
that influence perceived emotion. This study first examined
whether selected musical excerpts from films would induce the
intended emotions from listeners. The study then examined the
characteristics of these musical elements in terms of their
potential emotional relevance. The study examined if listeners'
basic demographics and music listening habits (i.e., gender,
academic major, exposure time to music) had an effect on their
identification of emotion resulting from music listening.

3. METHOD

3.1 Participants

A total of 147 college students participated from
universities located in central and remote areas of the Republic
of Korea. The average age of the participants was 21.21 years
(SD = 2.52). The descriptive results of the sample’s
demographic characteristics are presented in Table 1.
Distribution of music listening hours (M = 2.37, SD = 2.35) and
current or past involvement of music activity are presented in
Table 2.

Participants first completed a demographic questionnaire.
The 9-item questionnaire was researcher-developed and
requested information concerning age, gender, academic major,
and musical experience (i.e., hours of music listening, years
and types of musical activity involvement). The purpose of the
questionnaire was to gather demographic information to
describe the participants’ characteristics and to investigate
possible  relationships  between these variables and
identification of musically induced emotion.

Table 1. Demographic characteristics (N = 147)

N (%)

Gender Male 80 (54.4)

Female 67 (45.6)
Major Music & Dance 7 (4.8)

Liberal Arts 24 (16.3)

Natural 5 3.4)

Sciences

Engineering 109 (74.1)

Missing 2 14
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Table 2. Personal exposure to music (N = 147)

N (%)

Music Listening Less than 2 Hours 102 (69.4)
Hours per Day

Above 2 Hours 45 (30.6)
Involvement in Private Lesson 36 (24.5)
Musical Activity

Ensemble/Orchestra 34 (23.1)

Chorus 20 (13.6)

Other 11 (7.5

Not Involved 46 (31.3)

3.2 Music Excerpts

For this study, the musical stimuli were selected from
various films released between 1963 and 1994 to avoid pre-
exposure as much as possible. The purpose of using film music
was to reflect practical aspects of music listening in a real
world context. Also, film music is considered to induce strong
emotion that is congruent with a movie scene [40]. The music
selection in the current study was based primarily on the
structural elements of music, including tempo and tonality,
which were suggested to reflect the discrete type and dimension
of emotion rather than the content and context of the movie
[23].

In order to match emotional salience of non-musical
context with that of musical context, a circumplex model in
which two axes (i.e., valence, arousal) are extended to tonality
and tempo was employed [43]. This model was combined with
the general principle suggested by Peretz and his colleagues
that perception of happiness and sadness in music is
categorized by mode (i.e., major, minor) and tempo (i.e., fast,
slow) [22], [44]. According to Darrow's [3] study, negative
feelings, such as, fear and anger, can be delivered through the

use of atonality, frequent tone clusters, and/or ambiguous meter.

Frequent use of minor chords combined with nonharmonic
chords also has been reported to induce “scary” emotion [25]
[40]. Further, Vieillard et al.’s [40] study validated and
suggested the specified range of aforementioned structural
elements in music to induce certain types of emotion.

Table 3. Film music excerpts and emotional salience

Collectively, for positive valence with high arousal, music
excerpts were presented in a relatively faster tempo (i.e.,
Allegretto) composed in a major mode [22], [40], [44]. Music
excerpts for positive valence with low arousal were presented
in a relatively slower tempo (i.e., Largo, Adagio, and Andante)
composed in a minor mode [22], [40], [44]. Music excerpts for
negative valence with high arousal were presented in a
relatively faster tempo (i.e., Allegretto) with minor and atonal
chords [3], [25], [40].

Based on the aforementioned criteria for music selection,
twelve film score excerpts were selected to examine emotion
identification. The included excerpts were from the following
films: Excalibur, Far and Away, Forrest Grump, Jurassic Park,
Out of Africa, Parinelli, Platoon, Sound of Music, and The
Trial. A description of the film music excerpts is presented in
Table 3.

To select appropriate adjectives that describe emotional
salience, an expert group, consisting of musicians (N = 7) and
non-musicians (V= 5), reviewed a list of adjectives and rated
their appropriateness. Three types of emotion were selected
based on frequency analysis of the group’s responses, including
happiness, sadness, and anger/fear.

3.3 Procedure and Measures

The research was announced in non-music related classes
offered at the two universities. Those who volunteered to
participate were gathered in a group at their universities. Once
participants agreed to participate in the study, the researcher
arranged the dates, times, and sites for the experiment based
upon the participants’ availability. At the time of administration,
participants filled out the demographic questionnaire and then
listened to twelve film music excerpts presented in a random
order. Participants were asked to identify the types of emotion
that they perceived from the film music by circling the most
compatible emotion (i.e., happiness, sadness, anger/fear) on the
answer sheet. Each musical excerpt lasted for fifteen seconds
and five-second inter-excerpt time was given to identify the
perceived emotion. According to Bigand, Filpic, and Lalitte's
[45] study, listening to music as short as 15 seconds in duration
is sufficient for judging the music’s emotion. The time to listen
to the 12 music excerpts and complete the accompanying
answer sheet took approximately 10 minutes.

Emotional Excerpt Film Track Title Time Duration
Salience No.

Positive 1 Forrest Gump I’m Forrest, Forrest Gump 00:00 - 00:15 15 sec
Valence/ 2 Sound of Music Prelude 00:33 - 00:48 15 sec
High Arousal 3 Jurassic Park Journey to the Island 02:31 - 02:46 15 sec

4 Far and Away Theme From Far and Away 01:52 - 02:07 15 sec
Positive 5 Parinelli Lascia Ch'io Pianga 01:11 - 01:26 15 sec
Valence/Low 6 Platoon Adagio for Strings 05:32 - 05:47 15 sec
Arousal 7 The Trial Adagio 00:32 - 00:47 15 sec

8 Out of Africa If I Know a Song of Africa 00:01 - 00:16 15 sec
Negative 9 Excalibur Carmina Burana: O Fortuna 01:55-02:10 15 sec
Valence/ 10 Jurassic Park Incident at Isla Nubblar 01:24 - 01:39 15 sec
High Arousal 11 Jurassic Park The Raptor Attack 01:01-01:16 15 sec

12 Jurassic Park Eye to Eye 05:23 - 05:38 15 sec
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3.4 Data Analysis

After the answer sheets were completed, the researcher
collected them. The responses were coded for further statistical
analysis. First, the coded data were analyzed by performing a
frequency analysis to examine whether intended emotion in
film music was congruent with participants’ identification
responses. Second, the chi-square analysis was used to discern
if any individual variables were significant in the successful
identification of the music’s emotion. The statistical tool used
was Statistical Package for the Social Sciences (SPSS) version
17.0.

4. RESULTS

The purpose of this study was to examine the congruence
between intended emotional outcome and actual self-reported
emotion following film music listening. The study also
examined the characteristics of musical elements that
influenced successful congruence and identification. Lastly, the
study examined possible influence of listeners' demographic
variables and music experience on identification of emotion. A
total of 147 participants listened to music excerpts from twelve
films and identified their perceived emotion as a result of music
listening. The sampled music excerpts were those with three
categories of emotion including positive valence with high
arousal (i.e., happiness), low arousal with positive valence (i.e.,
sadness), and negative valence with high arousal (i.e.,
anger/fear). The congruence between the intended and the
identified emotion was analyzed based on the proportion of
participants’  identification responses. If the primary
identification response (i.e., listeners’ perceived emotion) to a
music excerpt was consistent with the intended emotion type,
the music excerpt was determined to have high congruence.

The frequency analysis of the obtained data demonstrated
that the intended emotion types were congruent with the

81

emotions identified by the participants (see Table 4). For the
four excerpts that intended to evoke happiness (i.e., music
excerpts 1 through 4), the highest percentage of participants
reported that they felt happiness while listening to these four
musical excerpts (57% to 98%). Musical excerpt 2 “Prelude”
showed relatively low congruence probably due to the
characteristics of musical elements (i.e., ascending melodic line
with a gradually increasing intensity, additional use of
ornamentation), considered potentially representing “angry”
emotion.

For the group of four excerpts that intended to evoke
sadness (i.e., music excerpts 5 through 8), the highest
percentage of participants reported feeling sad while listening
to these four music excerpts (76% to 97%), which showed
relatively high congruence as compared to the responses for the
“happiness” excerpts. For the anger/fear music excerpts (i.e.,
music excerpts 9 through 12), the congruence was more
consistent than for the happiness and sadness excerpts. The
majority of the participants identified their perceived emotion
as anger/fear (93% to 99%). As Table 4 shows, the participants
successfully matched their perceived emotion with that
intended by the music excerpt.

Further analysis examined common characteristics of the
musical elements in connection with the identified emotions.
Table 5 shows the musical elements present in each of the
twelve film music excerpts. The common musical elements
among the “happiness” and “sadness” music excerpts were
tonality. Music excerpts identified as “happiness” or “sadness”
were composed with a specific tonal center, such as G, D, and
B, whereas music excerpts identified as “anger/fear” lacked
such tonality. In addition, “happiness” music excerpts were
written in major mode, while “sadness” music excerpts were
written in minor mode. Tempo of “happiness” music excerpts
ranged from 88 to 106, while those intended to express
“sadness” ranged from 44 to 76.

Table. 4. Congruence between Emotional Salience and Identified Emotion (N = 147)

Emotional . Identified Emotion
Salience No. Title N (%)
Happiness Sadness Anger/Fear Missing
Positive 1 I’'m Forrest, Forrest Gump 109 (74.1) 36 (24.5) 2 (14 0 (0
Valence/ 2 Prelude 83 (56.5) 23 (15.6) 40 (27.2) 1 (0.7
High 3 Journey to the Island 132 (89.8) 2 (1.4 13 (8.8) 0 (0
Arousal 4 Theme From Far and Away 144 (98.0) 1 (0.7 2 (1.4 0 (0)
Positive 5 Lascia Ch'io Pianga 1 0.7) 142 (96.6) 4 (2.8 0 (0)
Valence/ 6 Adagio for Strings 26 (17.7) 111 (75.5) 9 (6.1) 1 (0.7)
Low Arousal 7 Adagio 3 (20 135 (91.8) 9 (6.1) 0 (0)
8 If I Know a Song of Africa 21 (14.3) 123 (83.7) 3 2.1 0 (0
Negative 9 Carmina Burana: O Fortuna 3 (20 7 (4.8) 136 (92.6) 1 (0.7)
Valence/ 10 Incident at Isla Nubblar 1 (0.7) 1 (0.7) 145 (98.7) 0 (0)
High 11 The Raptor Attack 1 (0.7) 1 (0.7 145 (98.7) 0 (0)
Arousal 12 EyetoEye 1 (07 I (07 145 (98.7) 0 (0)
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Table 5. Musical Characteristics of Film Music Excerpts
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. . Range
Emgtlonal Identlﬁed No. Title Tempo Meter Tonality Timbre ofg
Salience Emotion (bpm)
Theme
Positive Happiness 1 I’'m Forrest, Forrest Gump 107 4/4 G major Piano B5-A6
Valence/ 2 Prelude 108 4/4 F major Brass E®4-C5
High Arousal 3 Journey to the Island 103 4/4 BP major Brass B"4-B"5
4 Theme From Far and Away 89 2/4 G major Brass G4-D5
Positive Sadness 5 Lascia Ch'io Pianga 44 3/4 D minor Soprano A4-G5
Valence/ 6 Adagio for Strings 76 2/4 BP minor Strings G’6-B"
Low Arousal 7 Adagio 53 3/4 G minor Strings F'4-E’S
8 If I Know a Song of Africa 60 4/4 Mixolydian  Flute E4-D6
Negative Anger/Fear 9 Carmina Burana: O Fortuna 82 4/4 D minor Choir F6-B°6
Valence/ 10 Incident at Isla Nubblar 110 4/4 G minor Brass A4-B°5
High Arousal 11 The Raptor Attack 105 N/A Atonal Strings, N/A
Voice
12 Eye to Eye 147 4/4 Atonal Orchestra, N/A
Piccolo,
Brass,
Percussion
Table 6. Emotion Identification by Daily Music Listening (N = 147)
Identified Emotion Music excerpts 6
Happiness Sadness Anger/Fear Total
Daily Music Listening Less than 2 hours 13 80 8 101
More than 2 hours 13 31 1 45
Missing 1
Total 26 111 9 147

This research also examined the relationship between
individual variables (i.e., gender, academic major, music
listening hours, and music activities) and the congruence
between self-reported music-induced and the intended music-
induced affect. Table 6 shows the distribution of participants’
responses to music excerpt 6 and how they differed by hours of
daily music listening. Chi-square tests revealed that participants
who listened to music less than two hours per day were more
likely to report feeling sadness after listening to the music
excerpt intended to induce sadness (i.e., music excerpt 6) than
those who listened to music for more than two hours per day
(¥¥2, N = 146) = .038, p < .05). The influence of other
variables (i.e., gender, academic major, and music activities) on
emotion identification was not significant (p > .05).

5. DISCUSSION

The purpose of this study was to investigate the
congruence between intended emotion and perceived emotion
following film music listening. Among the successful
identification responses, the elements
individually examined in reference to induced emotion. This
study found a high congruence between listeners’ reported
emotion and intended emotion in film music. Further analysis
revealed that congruent identification responses were attributed
to structural musical elements (i.e., tonality, modality). The
study further showed that regardless of personal traits or

musical were

backgrounds, participants’ responses matched the intended
emotions in the film excerpts. The findings lend support for
music being the universal language of emotional expression.

The study results revealed that the participants
successfully identified the emotion in the music as intended by
the excerpts. The current finding is compatible with a
representative study in music and emotion [24] in which
participants were successful in identifying the performers’
intended emotional expression. The level of congruence was
highest for the “anger/fear” music excerpt. This result was
similar to that of Terwogt and Van Grinsven [14] who found
that participants more easily identified negative emotions
through music listening.

The analysis on the characteristics of the musical elements
revealed commonalities. The most salient musical element
from among the music excerpts was tonality. That is,
“happiness” and “sadness” music excerpts were written based
on tonality, whereas “anger/fear” excerpts were written with
tonal vagueness or atonality. According to the psychobiological
perspective on musically induced arousal [46], affective
response to music depends on the amount of information
presented and the degree of physical or cognitive arousal that
the information activates. A moderate amount of information
conveyed by art stimuli may lead to optimal arousal and this
state is evaluated as a pleasant experience (i.e., positive
emotion). Atonal music is unfamiliar, delivers an excessive
amount of information, especially for nonmusically trained
individuals, and thus, is strongly associated with perceived
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negative emotions, such as anger, fear, and madness [25], [26].
For the current study, listening to atonal music, therefore, likely
led to highly aroused states that in turn were perceived as an
unpleasant or aversive experience.

Analysis of musical elements for ‘“happiness” and
“sadness” showed that each of the groups of music excerpts
possessed their own unique characteristics, such as modality.
That is, major mode was a shared element among the
“happiness” excerpts, while minor mode was common among
the “sadness” excerpts. This finding is compatible with the
general consensus that “happiness” and “sadness” in music
primarily differ by modality, either major or minor. Major or
minor mode triggers happy or sad emotions, respectively [44],
[47]. However, the effect of tempo was vague in the current
study due to the work of rhythm subdivision. This result is
inconsistent with Gagnon and Peretz's [22] study, reporting that
tempo was more influential to differentiate musically induced
“sadness” from “happiness.”

Some additional elements were found to maximize the
level of emotional intensity, which was primarily induced by
different modality. For example, musical excerpt 6 for sadness
(i.e., Adagio for Strings composed by Samuel Barber) is
distinguished by the use of additional musical elements, such as
a very high pitch range and sustained dissonance followed by
consonance. Tension within the musical context, which was the
perfect 4™ interval presented in a very high pitch range and its
delay in resolution, was likely to evoke very intense emotional
states. Collectively, such saliency in musical elements
contributes to increasing the intensity of sadness experienced
by participants. Increases in emotional intensity while listening
to “Adagio for Strings” were also supported by
neurophysiological evidence examined in a study by Blood and
Zatorre [48]. This provides a possible explanation for a single
significant correlation between this musical excerpt and hours
of music listening as shown in the results of the chi-square test.

In terms of the influence of individual characteristics on
emotion identification, the immediate identification response in
music was consistent regardless of individual differences. A
single significant finding was found in the hours of daily music
listening and the current result may be due to participants’
heterogeneous responses (i.e., high congruence between
intended and perceived emotion). Non normal distribution due
to high congruence yielded high frequency in cells that have an
expected count less than 5, which failed to meet the minimum
criteria, so were excluded from the further interpretation. Also,
this can be explained by the selection procedure employed for
sampling music excerpts (i.e., most of the selected film
excerpts were released before the participants were born).
Although the selected music excerpts were well-known at the
time their movies were first released, the university students
who participated in this study were unlikely to have exposure
to these films. The selection criteria followed those of Eerola
and Vuoskoski [42] in which film excerpts were chosen from
the year before the participants were born in order to avoid the
influence of episodic memories. These criteria minimized any
referential connections the participants may have had to the
music, and the participants were able to strictly attend to their
emotions induced by music listening. However, the present

study assumed some influence of schematic memories as
participants might have some previous experience with the film
music excerpts.

This study had limitations. First, since the pool of film
music excerpts used for the study was limited, the effectiveness
of using film music in inducing and identifying emotion needs
to be carefully interpreted. Current findings can be generalized
to only film music consisting of similar structural music
components as those present in the current study. Second, a
replication study with a larger pool of music excerpts, either
composed or selected using identical criteria to those in the
current study is necessary. In addition, replication with a larger
group of individuals from a variety of age ranges may
reconfirm the congruence between the intended and perceived
emotion as well as the role of musical elements that lead to
such congruence. With a larger sample, the influence of
individual variables on emotion identification should be re-
examined.

Despite these limitations, the current study was
meaningful in that it integrated the dimensional approach and
the discrete approach in the context of listening to film music
excerpts. Also, the study was an initial attempt to identify the
types of emotions matched with the two axes of the circumplex
model and reported they correspond with each other in a
musical context. Lastly, given that emotion identification
through film music listening was supported by this study, future
studies are necessary for expansion and corroboration with
respondents from Western music culture.

In conclusion, the present study confirmed that intended
emotion in music is successfully perceived and identified by
young adults. Due to the universal power of music as a tool that
delivers emotional messages, individual variables and previous
music experience were found to not be influential in identifying
listeners’ perceived emotion in music. Identifying emotion in
music and the specific music elements that induce particular
emotional states contributes to our understanding of music as a
medium that is sensitive to real emotion and capable of
systematically facilitating desired emotional states. Such
understanding has implications for music-related professionals
ranging from composers to music therapists.
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