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ABSTRACT

Music has always had an important role in cinema, giving films an additional di-
mension, while being indispensable for the film’s emotional character. However, in what
ways can music express emotion? Several researchers have investigated the relationship
between musical elements, such as tempo, rhythm, melody, harmony, etc., and emotions.
One of the less investigated musical elements is intonation, something considered funda-

mental for emotional expression.

This study aims to explore what effects different intonation choices for a soundtrack
may have on audience’s emotional reactions to a film. To do so, extensive literature on the
topics of film music, music and emotions, and intonation was reviewed, and an experiment
was conducted where participants reported their emotional reactions to film clips. The
results show that music enhances and directs the scene’s emotional meaning, with some
intonation choices supporting this role more than others do. Just Intonation seemed to be
preferred for calmer scenes, while unconventional intonation seems more appropriate for
horror scenes. The findings of these trends in this study may help fill the gap between the
topics aforementioned and inspire film composers to utilize different methods to express

emotions.

Keywords: Film music; emotions; intonation; experiment.
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SAMMENDRAG

Tittel pa norsk: Affekten i detaljene: effekten av lydspors modifiserte intonasjon pa pub-

likums opplevelse av film

Musikk har alltid spilt en viktig rolle innen film ved a tilfgre en ekstra dimensjon
og vaere uunnvearlig for filmens emosjonelle uttrykk. Men pa hvilke mater kan musikk
uttrykke fglelser? Flere forskere har undersgkt forholdet mellom musikalske elementer,
slik som tempo, rytme, melodi, harmoni osv., og fglelser. Noe det er forsket mindre pa
er intonasjon, et musikalsk element som ansees som grunnleggende for det emosjonelle

uttrykket.

Denne studien sgker a undersgke hvilken effekt forskjellige intonasjonsvalg i et
lydspor kan ha pa seernes fglelsesmessige reaksjoner pa en film. For a gjgre dette, ble
omfattende litteratur innen tematikkene filmmusikk, musikk og fglelser, og intonasjon
gransket, og det ble gjort et eksperiment hvor deltakerne ga sin emosjonelle respons
pa diverse filmklipp. Resultatene viser at musikk forsterker og gir retning til scenens
emosjonelle innhold, og at enkelte intonasjonsvalg stgtter opp under denne rollen mer
enn andre. Renstemt intonasjon sa ut til & bli foretrukket for roligere scener, mens mer
ukonvensjonelle intonasjonsvalg virker mer hensiktsmessig for skrekk-scener. Funnene
av disse tendensene i denne studien kan bidra til & minske avstanden mellom de tidligere
nevnte tematikkene og inspirere filmkomponister til & benytte ulike metoder for a uttrykke

fglelser.
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1 SETTING THE SCENE

1.1 INTRODUCTION

Despite the extensive literature written about the topics of film music, music and
emotions, and intonation, there is still a lack of literature discussing the interconnection
between them. Film music literature considers music’s impact in the expression and in-
terpretation of emotion in the film without, however, explaining through which musical
elements the film’s emotions are actually perceived. In order to answer that question, we
have to turn to literature on music and emotions on a more broader scale. There we find
vast research on the topic, ranging from performance expressivity to emotional perception
in music, detailing the psychological mechanisms utilized in the perception and commu-
nication of emotion, as well as which emotions are evoked and/or represented by which
musical elements, hereafter referred to as cues. Within this research, intonation is one
of the musical cues that is less discussed, probably due to the fact that it is a performa-
tive cue, 1.e., not written in the score, and that it involves small variations, which make it
difficult to be perceived. Both of these factors make intonation a more difficult and less

straightforward topic to investigate.

By reviewing the written literature on these three topics, it appears that changes in
intonation should, at least, have some impact on how the viewers emotionally react to
a film. However, since films include both visual and auditory stimuli, thus allowing for
several methods of representing and evoking emotions, and since these intonational mod-
ifications are small and most often imperceptible, film viewers may not be able to actually
articulate the changes in their reactions, if there are any. Therefore, in order to shorten the
gap between the interconnection of these topics, the current study concentrates on how
different intonation choices in a film’s soundtrack may influence the audience’s emotional

reactions to film as a whole, and aims to explore the following research questions:
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e What emotional effects are triggered on the participants by the use of different

intonation choices?

e Can the participants’ perceived emotional reactions to a film be enhanced or weak-

ened by the use of different intonation choices?

e Will traditional intonation choices, such as expressive intonation and Just Intona-
tion, have a more positive impact on the emotional reactions of viewers when com-

pared to unconventional intonation?

In order to answer these questions, an experiment was conducted where participants
reported the emotions that they felt or recognized after viewing several film clips, with
the soundtrack of each clip having a different intonation. It is not expected that intona-
tional changes would completely alter the participants’ perception of the film’s emotion.
However, it is possible that their perception of the emotion becomes enhanced or weak-
ened. This study focuses primarily on this issue, while still allowing for the possibility of

a drastic emotional change.

1.2 CLARIFICATION OF CONCEPTS

In order to better understand this study, the central concepts need to be clarified.

These consist of: emotional reaction, emotion v.s mood, and intonation.

Emotional reaction

The concept emotional reaction is probably one of the most crucial in the current
study. However, it is probably the most difficult concept to explain. The way some-
one emotionally reacts to an object or event can differ tremendously from person to per-
son, and sometimes it can be extremely difficult to put into words what the person felt

(Gabrielsson, 2010). A person’s emotional reaction can be measured and reported in
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different ways: the person can express how they felt and how strong the emotion was in
words; the person’s physiological responses can be recorded and measured, such as laugh-
ter, shivers down the spine, tears, yawning, etc.; the person can demonstrate behavioural
changes which actually express the emotion that is being felt, for example, being unpleas-

ant toward someone when angry; among others.

Emotional reactions are also dependent on several variables, namely the person
themselves, the stimulus to induce the emotion, which in our case is music, and the situa-
tion during the reaction (Chion, 2019; Cohen, 2010; Gabrielsson, 2010; Juslin & Laukka,
2004; Sloboda, 1992). As Juslin et al. (2011) put it, "emotional reactions to music can
never be predicted from the characteristics of the music alone. Different listeners react
differently to the same piece of music. Moreover, a listener reacts differently to the same
music in different situations" (p. 175). Each person has had different personal experi-
ences, probably has a unique cultural background, has acquired specific knowledge on
different subjects, and may be in a different mood before the musical event. Thus, it is
understandable that different people would react differently to the same stimulus. Ad-
ditionally, as it will be discussed later on, different musical cues may provoke different
emotional reactions, mainly through cultural conventions. For example, the association
between the major and minor modes and the emotions of happiness and sadness, respec-
tively, is so ingrained in Western culture that we automatically link them together. Lastly,
the situation around the musical event also influences the emotional reaction. For exam-
ple, a happy music may evoke happiness in a person when they first listen to it. However,
if they listen to the same music in another situation, such as when remembering their past,

the same music may evoke sadness or another emotion.

It is also important to note that we usually have these emotional reactions subcon-
sciously, and when we ask listeners to try to express what they felt, we are forcing them
to bring into their conscious mind something that was experienced subconsciously. Thus,
it can happen that what they express they may be slightly different from what they ac-
tually felt. Therefore, when discussing the current study’s experiment, the participants’

reported emotional reactions are actually their perception of their emotional reactions,
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which, hopefully, does not differ greatly from the actual reaction.

Emotion vs. mood

The concepts of emotion and of mood are both related to the domain of affect and
appraisal as well as to how one responds to certain events. However, they can be dif-
ferentiated by the presence or lack of an object, i.e. things, persons, events, conditions,
etc., both real or imagined (Barrett & Russell, 1999; Cohen, 2010; Juslin, 2016; E. S.
Tan, 1996). Experiencing a certain mood does not require an object. For example, we
do not need an object of happiness to experience a general mood of happiness. However,
to say that we experienced an emotion, we need an object to which the emotion can be
directed to. For example, we can feel happy because our friend won the gold medal on a

competition, the event being the source of the emotion.

According to these definitions, music that is meant to be listened to without the
presence of any other media, hereafter referred to as "pure music"!, can only express
moods or generalized emotions, and not specific emotions, since it lacks an intentional
object to direct them to - a hypothesis defended by some theorists and philosophers, such
as Langer (1951). However, in films, music can attach its emotional associations to the
visuals and the narratives that are in focus, turning them into the needed emotional object
(Cohen, 2010). This allows film music to bypass the problem of emotional ambiguity
that pure music may have, and produce the "finer shades of expressive meaning that we
usually associate with real-world experience" (Smith, 1999, p. 152). Thus, film music
can express an overall mood of the scene (we feel something without actually being able
to pinpoint what is causing it) and an overall emotional tone, both of the scene and of the
characters. Interestingly, we, as the audience, are able to understand, and sometimes even
feel, the represented emotion, even if our past experiences differ from those depicted in the

film. For example, in a scene where a character recalls a traumatic event that the spectator

!The term "pure music" is commonly used in film music literature to refer to music that stands

on its own. See, for example, Chion (2019), Gorbman (1987), and Smith (1999).

4
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has never experienced (e.g. in the form of a flashback), the spectator can still understand
and perceive the communicated emotion (Smith, 1999). Nonetheless, sometimes, besides
understanding the communicated emotion, we actually feel it and relate to it. It is not
uncommon to tear up after watching a specially dramatic and emotionally heavy scene.

Thus, music plays a double role of both representing and eliciting emotions.

When discussing the current study’s experimental material and results, the concepts
of emotion and mood will be differentiated. However, several researchers, mainly on
the topic of music and emotion, use both terms interchangeably. This choice is probably
related to the fact that they usually discuss pure music, which does not possess an object

to direct the emotion to.

Intonation

When looking up the term intonation in relation to music, one of the first search
results is Wikipedia’s (n.d.) definition: "In music, intonation is the pitch accuracy of a
musician or musical instrument". However, this definition is incomplete and somewhat
incorrect. Even though intonation is related to pitch accuracy, and it can be discussed as
how much the pitch deviates from its supposed "in-tune frequency", pitch accuracy is not

its definition.

Leedy and Haynes (2001) define intonation as: "The treatment of musical pitch
in performance" (p. 1). This definition is better than the previous one as it character-
izes intonation as "the treatment of musical pitch", be it to be in tune or out of tune. It
also establishes that intonation occurs during a performance, thus, in real-time (although,

nowadays, intonation can be programmed in music software).

Parncutt and Hair (2018) present a more complete definition of intonation: "Intona-
tion ... is the real-time adjustment of perceived pitch in music performance” (p. 477). Just
like Leedy and Haynes (2001), the authors use the term pitch instead of frequency, even

though frequency appears, at first glance, to be the most correct term, since the performer
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can manipulate the frequency of the sound. However, as listeners (and the performer is
also a listener in this sense), we do not perceive sound waves as the absolute frequency
that is being played. On the contrary, we categorize all the perceived frequencies into
pitch, a subjective parameter, whereas frequency is objective. Our perception of pitch de-
pends on several objective and physical factors that are all synthesized by our brain. Two
different instruments can be playing the exact same frequency, but one can sound higher
or lower depending on other physical factors, such as timbre and loudness (Heller, 2013;
Parncutt & Hair, 2018; Vurma et al., 2011; Williamson, 1942). It is also important to note
that even experienced listeners have difficulties to distinguish between frequency and tim-
bre, and thus, what we perceive is a combination of both (together with other phenomena),
which encompasses pitch (Madsen & Geringer, 1981). Another physical limitation in the
perception of intonation is that the just-noticeable difference (JND) between two pitches,
which is the "minimum pure tone frequency change required for a listener to detect a
change in pitch" (Heller, 2013, p. 473), lies between 10 and 20 cents?, and can go as low
as 2 or 3 cents for expert listeners. Thus, even if there is a change in intonation, if it is
less than 10 cents, then the probability of it being noticed is low (Loeffler, 2006; Parncutt
& Cohen, 1995).

Even though Parncutt and Hair’s (2018) definition of intonation is very well-
thought, it does not fully apply to recorded and produced music, since it is not in real-time
neither in a performance. Therefore, for the purpose of this research, intonation will be

defined as the adjustment of sounding pitch in music.

2Cent is a measurement unit used for musical intervals. In the 12-tone Equal Temperament, a

semitone consists of 100 cents.



Master of Music in Music Theory

1.3 LITERATURE REVIEW

1.3.1 PITCH AND INTONATION

Our perception of pitch, and thus intonation, is subjective and dependent on dif-
ferent factors, such as experience, sociocultural norms, expectancy, and physical factors,
both related to sound and to our anatomy. In our inner ear, sound is processed and anal-
ysed in the cochlea, which contains the basilar membrane. Every point along the entire
length of the membrane vibrates in response to a specific frequency, converting the sound
waves into nerve impulses that send information to the brain. This frequency analysis, as
it is termed, also allows for a spacial decoding, since each frequency is processed in its
own point in the membrane. This way, we are able to deconstruct a complex tone into
its frequency components, or partials®, which aids in our perception of timbre (Heller,
2013; Helmholtz, 1895; Leimu, 2016; Rasch & Plomp, 1999). Yet, when we listen to a
note, for example on the piano, we do not distinguish every single partial that makes up
the note. Our brain compiles all the frequencies and reduces them into a single funda-
mental frequency, through a process called fusion. This way, our perception of the world
is simplified and our brain does not get overwhelmed with information (Brean & Skeie,

2019).

Our perception of pitch has a limited range of about 20 - 5000 Hz. This does not
mean that we do not hear higher or lower frequencies, but instead that we do not perceive
them as pitch?. "Tones that have higher frequencies are audible but without definite pitch

sensation. Low tones in the range of 10 - 50 Hz can have the character of a rattling sound"

3The term "partials" is employed in this context instead of "harmonics" because the frequency
of a harmonic has to be a natural multiple of the fundamental frequency, whereas the frequency of

a partial can be any multiple, including the fundamental frequency itself.
4Since the basilar membrane has a finite thinness and elasticity, it has a limit to how fast it

can vibrate, and thus, has a limit to how well it can process very high frequencies. Additionally,
as we get older, its elasticity is reduced, which explains why we start losing our hearing in higher

frequencies (Brean & Skeie, 2019).
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(Rasch & Plomp, 1999, p. 95). Additionally, the ear’s frequency analysis has a dominance
region, approximately from 500 Hz to 2000 Hz, where partials that fall within that region
are the most influential for the perception of pitch (Plomp, 1967; Ritsma, 1967; Yost,
2009). Rasch and Plomp (1999) explain the impact of the dominance region with tones
with inharmonic partials: "Assume a tone with partials of 204, 408, 612, 800, 1000, and
1200 Hz. The first three partials in isolation would give a pitch of 204 Hz. [However,] All
six [partials] together give a pitch of 200 Hz of the relative weight of the higher partials,
which lie in the dominance region" (p. 96). In other words, our perception of low pitches
is dependent on their higher partials (and can differ from the fundamental frequency),
while the perception of higher pitches is determined by their fundamental frequencies,
since they already lie within the dominance region. This region is so influential in our
pitch perception that our inner ear can infer a fundamental frequency without it actually
being present, the so-called "missing fundamental"®. All of these factors lead to pitch

perception’s subjectivity.

In order to discuss our perception of intonation, we have to consider how we per-
ceive the relationship between two pitches, preferably within a musical context. When
researchers examine people’s capability to perceive if a pitch is in tune or not within a lab
setting, the JND can go as low as 3 cents, as previously mentioned. However, within a
musical context, the threshold for the discrimination of in-tuned pitches can vary greatly
between different individuals (Leimu, 2016). These results are usually is comparison with
12-tone Equal Temperament (12ET)%. According to Vurma and Ross (2006), melodic in-
tervals can differ from 12ET on average 20 to 25 cents sharper or flatter. Intonational
deviations flatter than 12ET are more often regarded as out of tune, while deviations
sharper than 12ET can vary up to 70 cents and sometimes still be considered in tune

(Burns, 1999).

SFor research about this phenomenon see Houtgast (1976), Licklider (1954), Schouten et al.

(1962), and Smoorenburg (1970).
6The 12-tone Equal Temperament is a tuning system where the octave is divided into 12 equal

parts.

8
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A justification for the preference for sharper intonation can be attributed to the rela-
tionship between intonation and tone-quality. In a study by Wapnick and Freeman (1980),
participants "associated darkness (when preceded by brightness) with flatness, and bright-
ness (when preceded by darkness) with sharpness" (p. 182), and in a study by Geringer
and Worthy (1999), intonation was rated higher when the stimulus of pair tones became
brighter on the second tone, particularly when the change was more pronounce, such as
from a dark timbre to a bright timbre. In a more recent study by Geringer et al. (2001), the
authors examined participants’ perception of intonation compared to tone-quality in two
different experiments. Both experiments presented a stimulus which consisted of a trum-
pet melody, played with either good or bad tone-quality, and a piano accompaniment. In
the second experiment, in which the trumpet’s intonation was modified in 6 different ver-
sions for both good and bad tone-quality, the researchers noticed something unexpected.
Within the bad tone-quality condition, the version with sharper intonation by 15 cents
was rated significantly higher than the in-tune version. The authors explained this result
through a spectrographic analysis, where they found that the bad tone-quality trumpet
sound file contained very low harmonic energy above the 10™ harmonic, which cause the
timbre to sound darker. "Listeners’ ratings demonstrate that they heard examples in which
the bad quality versions were made slightly more sharp (such as the 15 cents sharp ver-
sion), as more "in-tune" with the accompaniment than the actual in-tune example (which
may have sounded relatively flat)" (p. 74), due to the association of dark timbres to flat

intonation.

Additionally, psychoacoustic and sociocultural factors also drastically influence our
perception of intonation. Western music has been tuned to 12ET for so long that our ears
and brains are extremely accustomed to music in 12ET, and, in order to conform to this
norm, instruments with fixed tuning, like the piano, are tuned to 12ET. However, expert
performers of non-fixed tuning instruments, such as string instruments, are free to explore
and perform in other tuning systems. This leads to people preferring one tuning system
over another depending on what instrument they play. According to Loosen (1995), pi-

anists tend to prefer scales tuned to 12ET, while violinists tend to prefer scales tuned to
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Pythagorean tuning, a system based on the ratio of the perfect 5 (3:2). In other words,
we compare the perceived pitch to our idea of how the intonation should be. Experience,
besides shaping the intonation that we prefer, also determines to what degree we are able
to perceive small pitch and intonational differences: the more we practice one non-fixed
tuning instrument, the better we become at detecting small changes (Yarbrough et al.,
1995). Furthermore, the instrument that we play conditions how we are aware of music.
Traditionally, string players and vocalists tend to regard music horizontally, while brass
players tend to consider it vertically. This difference in tradition can affect the perform-
ers’ perception of intonation. If we approach music horizontally, then it would be more
natural to play in a more melodic way, raising or lowering the intonation of notes depend-
ing on the direction of the melody. On the other hand, if we regard music vertically, then

playing in a beatless manner’ seems more natural.

Just like pitch, the perception of intonation is subjective and can vary greatly be-
tween individuals. For example, Elliott (1987) noticed that the comments from profes-
sional judges to the same recording’s intonation varied greatly, as both positively and
negatively. Besides these physical, psychoacoustic and sociocultural factors, the listener’s
preference, previous knowledge, the style of the piece, and even the composer’s assumed

intentions can affect how one perceives intonation (Parncutt & Hair, 2018).

Intonation’s natural occurrence in performance

Nowadays, almost all the music that we listen to is supposedly tuned to 12ET. How-
ever, when music is performed live on instruments with non-fixed tuning, it is expected
that the pitch of certain notes will vary from 12ET (or any other tuning system), either due
to mistakes or artistic and stylistic preferences. For example, in vocal ensembles, singers

may employ non-standard intonational techniques when singing in a more soloistic way,

"When the ratio between the frequency of two notes is not a natural number, then we may
experience beats in the form of amplitude variation. Playing in a beatless manner is trying to play

in a way that best minimizes the creation of beats.

10
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as well as utilizing Just Intonation®, in order to minimize beats, when approaching music

in a more harmonic way (Havrgy, 2015).

Interestingly, it is quite common for performers to not play exactly in tune with
any tuning system, although unconsciously (Parncutt & Hair, 2018). For example, one
interval that we take for granted as always being in tune is the perfect octave (P8). Ever
since the Ancient Greece, the P8 has had the ratio of 2:1, first introduced by Pythagoras.
The interval has been considered so crucial for music that all of the most known tuning
systems developed throughout the centuries have tried to keep this ratio intact and temper
the rest of the intervals®. However, in performance, P8 are most frequently stretched
wider than 2:1, both harmonically and melodically (Burns, 1999; Burns & Ward, 1978;
Kantorski, 1986; Parncutt & Hair, 2018; Sundberg & Lindqvist, 1973), and the human
ear seems to prefer melodic P8 that are ca. 20 cents wider (Dobbins & Cuddy, 1982).
Other intervals are also "mistuned" unconsciously, when compared to 12ET. It has been
discovered, in several studies (Burns, 1999; Gabrielsson, 1999; Rakowski, 1985; Vurma
& Ross, 2006), that intervals equal to or smaller than a perfect 4™ are compressed, whereas
intervals equal to or larger than a perfect 5" are stretched. The way these intervals are
played also depends strongly on context. For example, if the tritone is written as an
augmented fourth, which generally resolves outward, then it will be played some cents
wider than if it were written as a diminished fifth, which usually resolves inward (Burns,

1999).

8 Just intonation consists of tuning intervals between two or more notes as whole ratios of

frequencies, following the harmonic series, and thus avoiding the creation of beats.
9Even though tuning systems try to keep the interval intact, instrument builders and tuners

need to take into consideration that the materials used are not perfect, and that they will not
create exact harmonic modes of vibration. This lack of precision can create the phenomenon called
inharmonicity: the degree to which a set of overtone frequencies deviates from an exact harmonic
series (M. Campbell, 2001). Piano tuners, particularly, deal with this phenomenon when tuning
the low and high registers of the instrument (Keener, 1997). For example, the pitch shift caused
by inharmonicity on the low piano notes can be as much as two semitones (Anderson & Strong,

2005).
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To Bregman (1990), this distinction of intonation between small and large intervals
arises from the fact, to the listener, larger intervals divide melodies, while smaller intervals
belong and promote the same melody. Thus, in order to make this consequence more
prominent, smaller intervals are kept close together while larger intervals are stretch apart
to create a more obvious contrast. Our ability to distinguish events, in this case melodies,
arises from the brain’s horizontal analysis of sound and categorization. If the distance
between two notes is small, then our brain will group both notes together, whereas if the
distance is big, then the brain will most likely separate the two notes into different groups,
i.e., melodies'®. However, the way we categorize events is cultural dependent and learnt,
which can explain why we may still perceive a note a major sixth apart to be in the same

melody (Brean & Skeie, 2019).

1.3.2 MUSIC AND EMOTION

Ever since Ancient Greece, philosophers and music theorists alike have been ques-
tioning how and why can music express or even evoke emotions (Gabrielsson & Lind-
strom, 2010; Juslin, 2016; Juslin et al., 2010). It has been proposed that several musi-
cal cues contribute to enhance the perception of the emotional expression. These cues
originate from both the composed structure, usually represented by conventional musi-
cal notation, such as pitch, melody, harmony, rhythm, tempo, dynamic markings, among
others, as well as from the performance’s proprieties, which involve small modifications
of the composed structure, such as tempo and dynamic alterations, articulation, and into-
nation. Both of these sources of musical cues must be taken into consideration since the
perceived emotional expression of a piece is most often judged from its performance (Car-
valho, 2019; dos Santos-Luiz, 2018; Gabrielsson, 2016; Gabrielsson & Lindstrom, 2010;
Juslin & Timmers, 2010; Quinto et al., 2014). Different cue combinations can express dif-

ferent emotions. A summary of some of these cues, both compositional and performative,

100ther aspects that condition our categorization of melodies are time (if notes are far apart or

close together in terms of time), rhythm, and harmony (Brean & Skeie, 2019).
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can be seen in Table 1, applied to five basic emotions'! and a neutral emotion.

Emotions

Cues

Anger Fear Happiness  Neutral Sadness Tenderness
Articulation Staccato  Staccato  Staccato Legato Legato Legato
Average inter-

Small Unclear Large Small Small Small
val size
Harmony Dissonant Dissonant Consonant Consonant Dissonant Consonant
Intensity High Low High Low Low Low
Intensity vari- | i

High High Low Low Low Low
ability
Intonation Unclear Sharp Rising In-tune Flat Unclear
Mean FO High High High Low Low High
Modality Minor Minor Major Major Minor Major
Range Unclear Large Large Small Small Small
Rhythm Complex  Jerky Regular Regular Firm Flowing
Tempo Fast Fast Fast Slow Slow Slow
Tempo  wvari-

Small Large Small Small Large Large
ability

Table 1. Summary of musical cues for six emotions (Gabrielsson, 2016; Gabrielsson &
Lindstrom, 2010; Juslin & Lindstrém, 2016; Juslin & Timmers, 2010; Quinto et al., 2014)
(adapted from Quinto et al., 2014, p. 5).

However, what does "perceived emotional expression" exactly mean? The word
"perceived" relates to the listener’s recognition of the emotional expression through mu-
sical and cultural conventions. "Emotional" derives from "emotion" which, as explained

above, belongs to the domain of affect and appraisal and requires and object to be directed

U Happiness, sadness, tenderness, anger, and fear have been considered basic emotions by re-
searchers, such as Paul Ekman, a psychologist and a pioneer in the study of emotions and facial
expressions. These emotions are also regarded as simple and broad emotions by participants
(Shaver et al., 1987), and they appear as expressive markings in musical scores (Juslin & Timmers,

2010).
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to. Additionally, emotions can be represented by the relation between valence and activ-
ity, where valence refers to the listener’s judgement of the object of the emotion as positive
or negative, and activity refers to a sense of energy that the emotion carries'? (Barrett &
Russell, 1999; Cohen, 2010; Juslin, 2016; Juslin et al., 2010; Juslin & Timmers, 2010;
Schubert, 2010; Zentner & Eerola, 2010). This representation can be visualized in a two-
dimensional plane, with valence as one of the axis and activity as the other, as seen in
Figure 1, where the same five basic emotions are represented. Lastly, we need to clarify
"expression". In literature on music performance (Gabrielsson, 1999, 2003; Juslin, 2003;

Juslin & Timmers, 2010), the term has been described as:

(a) the relationships among a performer’s interpretation of a specific piece of music
and measurable small-scale variations in timing, dynamics, vibrato, and articulation that
make up the *microstructure’ of the performance, and (b) the relationships among such
variations in the performance and the listener’s perception of the performance (Juslin &

Timmers, 2010, p. 454).

However, contrarily to what was initially thought, expression is not a simple and ho-
mogeneous category, but can rather be explained as a multifaceted phenomenon, derived

from five main sources, titled the GERMS model by Juslin (2003):

2In some studies, valence is referred to as pleasure or pleasantness, and activity is referred to

as actiwation or arousal (Barrett & Russell, 1999; Juslin & Timmers, 2010)
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Fositive valence

I
* HAPPINESS

* TENDERNESS

Low activity —= » High activity
* ANGER

® SADNESS

* FEAR

Y
Negative valence

Figure 1. Visual representation of the relation between valence and activity for five basic
emotions in a two-dimensional plane. The position of each emotion is based on findings
from a study involving the rating of emotions by participants done by Whissell (1989, as
cited in Juslin and Timmers, 2010) (adapted from Juslin and Timmers, 2010, p. 463).
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Generative Rules (G)

Since one of the major purposes of a musical performance is to communicate the
score’s musical structure, the performer visualizes patterns and a hierarchical structure
within it and tries to convey them to the listener by manipulating some musical cues, such
as timing, articulation, and dynamics (Juslin, 2003; Juslin & Timmers, 2010; Sloboda &

Clarke, 1988).

Emotional Expression (E)

Another major purpose of musical performance is to provide an emotional expres-
sion to the piece in such a way that the listeners are able to understand the communicated
emotion (Juslin, 1997; Shaffer, 1992). Performers may achieve this goal explicitly or
implicitly by manipulating cues such as loudness and tempo (Juslin, 2003; Juslin & Tim-

mers, 2010).

Random Fluctuations (R)

The human body is not a machine, so it is predictable that some random fluctuations
may occur, specially in regards to motor precision, even though professional musicians
practice in order to minimize these small errors (Juslin, 2003; Juslin & Timmers, 2010).
Regardless, these small fluctuations "contribute to the ’living character of music’" and
their "slight unpredictability [is what] makes each performance absolutely unique" (Juslin,
2003, p. 282). It would be a mistake to discard them when discussing performance
expression and thus, they are even taken into consideration when creating computational

models of musical performance (Friberg, 1991; Juslin et al., 2001).

Motion Principles (M)

The relationship between music and movement is clearly and firmly ingrained in
human nature, to such an extent that young infants are able to recognize the meter and
rhythm of music due to its regularity (Hannon & Johnson, 2005). This beat recogni-

tion can induce motion, specially biological motion, i.e., specific patterns of movement
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characteristic to human beings (Juslin, 2003). Performers use this intrinsic knowledge
to bestow their performance with a natural and flowing expression. As Shove and Repp
(1995) concluded, "An aesthetically satisfying performance is presumably one whose ex-
pressive microstructure satisfies basic constraints of biological motion while also being

responsive to the structural and stylistic requirements of the composition" (p. 78).
Stylistic Unexpectedness (S)

The violation of musical expectation can evoke certain emotional reactions (more
thoroughly explained in section 2.2 Music-induced emotion), and the performer may de-
liberately choose to deviate from the stylistic expectancies of the piece, thus adding ten-
sion and unpredictability (Juslin, 2003; Juslin & Timmers, 2010). One of clearest oppor-
tunities for this conscious deviation from expectations can be seen in Renaissance music,
where the ornamentation and the cadenzas were invented by the performers in the moment

of the performance, and so giving the performer complete liberty (Meyer, 1956).

After understanding how the emotional expression of a a performance may be per-
ceived by the listener, we may ask ourselves which emotions can be expressed, and hence

recognized and even induced, by music.

Besides the five basic emotions described in Table 1 and Figure 1, music has the
ability to arouse a wide range of emotions, including both basic and complex emotions,
such as pride, nostalgia, amusement, etc.'®. These complex emotions are produced by a
mixture between several basic emotions. For example, nostalgia may involve a combina-
tion of sadness and tenderness. However, the communication of a complex emotion is not
that easy to achieve, and it is specially difficult without any additional context (Gabriels-

son & Juslin, 1996; Juslin & Timmers, 2010).

Furthermore, from all of these emotions, music mostly evokes positive valenced

emotions. Gabrielsson (2010) shows that, from the 24 listed emotions, the most fre-

13For a comprehensive list of emotions and their correlation to musical events, see Gabrielsson

(2010), Juslin et al. (2008) and Juslin et al. (2011).
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quent emotions felt by participants were joy-happiness and enjoyment-sweetness. The
same result can also be seen on a study by Juslin et al. (2008), where the emotions calm-
contentment and happiness-elation were quite frequent in musical events. Nonetheless, as
explained previously, the emotional reactions provoked by music are not only dependent

on the music itself, but also on other variables.

1.3.3 FILM MUSIC

Music has had an indispensable role in cinema since the beginning of silent movies.
In these initial films, it can be said that music had different functions, such as: filling
the gap of silence that the film could not overcome (Fischoff, 2005); making a bridge
between the spectator in the real world to the imagined world of the film (Adorno &
Eisler, 2007); helping to understand movement, since we are not accustomed to seeing
movements without any sound (Prendergast, 1992); enhancing the emotional mood of the
scene, as well as explaining the action (Fischoff, 2005); or even just to disguise the noise
from the loud film projectors (Cohen, 2010). Additionally, if we look at the history of
music and drama, we see that both arts have always shared a tight relationship (Gorbman,

1987; Prendergast, 1992), so it feels natural to have music accompany silent films.

However, due to the fact that music’s role in films is not always recognized, directors
started to neglect the use of music with the emergence of the falkies'* (Cohen, 2010).
Understandably, if the sound of the talkies could already fill the gap of silence, accompany
movement and mask the noise of the projector, why spend budget with music? This idea
also lead to an aesthetic movement of realism in the 1950’s, where non-diegetic music
was unwanted (Fischoff, 2005). This movement based itself on the premise that the film

would be more relatable to the spectator if it only consisted of diegetic music and sounds.

But what does diegetic and non-diegetic mean? Diegetic music is music that orig-

inates from the diegesis, i.e., the narrative world of the film. For example, the music of

14 First films with recorded voices and sound effects synchronized with the image.
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a concert that the characters are attending. Conversely, the non-diegesis is the world out-
side of the narrative. For example, a voice-over narration or accompaniment music are
both non-diegetic sounds, considering that they cannot be referred to the narrative (Chion,
2019; Cohen, 2010; Gorbman, 1987). Understandably, why should directors choose to
include non-diegetic music in their films? In real-life we do not have music to accompany
us, so why should the characters’ lives have it? This idea seemed so natural that directors
followed it. Even Alfred Hitchcock, one of the most well-known and significant directors
in the history of cinema (Ursell, 2016), is said to have neglected the importance of music
in film. Quoting David Raksin, a composer working on Hitchcock’s film Lifeboat (1944)
(as cited by Kalinak, 1992):

One of [Hitchcock’s] people said to me, "There’s not going to be any music in our
picture” and I said, "Why?" "Well,... Hitchcock says they’re out on the open ocean.
Where would the music come from?" So I said, "Go back and ask him where the camera

comes from and I’ll tell him where the music comes from!" (p. xiii)

Directors soon realized that films without music lacked something (Kracauer, 1997).
The two-dimensional film screen needs the third all-around spacial dimension of sound
and music (Cohen, 2010). Additionally, "music is the simplest and most direct way of
making a statement, even though it is often registered subconsciously" (Fischoff, 2005,
p. 3). Thus, we can say that sound, be it dialogue, noises, or music, contributes to the
image of a film in terms of emotional and informative meaning. Chion (2019) defines this
concept as added value and, according to him, it is "what gives the (eminently incorrect)
impression that sound is unnecessary, that sound merely duplicates a meaning" (p. 5). The
author argues that, contrary to this incorrect assumption, sound is what helps generate that
meaning, either on its own or by comparison with the image’s meaning (as congruent or
incongruent). Additionally, "Added value works reciprocally" (Chion, 2019, p. 19), i.e.,
sound and image influence each other, and its byproduct can convey a different meaning
from that of the audio and visual tracks separately (Cohen, 2010; Smith, 1999). For ex-
ample, in a study by Sirius and Clarke (1994), the authors concluded that music possesses

additive effects when applied to visual images, in such a way that the combination of
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audio and visual produced higher ratings from the participants than the audio and visual
tracks by themselves, producing a synergistic effect'>. The phenomenon of added value
becomes more evident in moments of synchronism of sound and image, since it creates

an immediate relationship between what the spectator sees and hears.

But why is sound so important in these moments of synchronism? First, visual per-
ception and auditory perception have different processing speeds and dimensions. The
human ear can process sound faster than the eye processes images (Chion, 2019). The ear
can isolate the source of the sound that it wishes to investigate from the auditory space
and follows it in time, while the eye has to assimilate and explore the whole visual space
and then follow it in time. Thus, since the ear can pinpoint the source of the sound more
accurately and faster than the eye, the use of sound aids the spectator to focus on certain
aspects of the image and not get overwhelmed by too much visual information (Cohen,
2010; Marshall & Cohen, 1988; Munday, 2007; Smith, 1999). "Why, for example, don’t
the myriad rapid visual movements in action movies create a confusing impression? The
answer is that they are ’spotted’ by rapid auditory punctuation, in the form of whistles,
shouts, bangs, or pings that mark certain movements and leave a strong audiovisual mem-

ory" (Chion, 2019, p. 11).

15W A synergistic effect is the result of two or more processes interacting together to produce an ef-
fect that is greater than the cumulative effect that those processes produce when used individually"

(“What is a Synergistic Effect?”, 2017).
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2 THEORETICAL PERSPECTIVES

2.1 FILM MUSIC’S FUNCTIONS

Film music is something we usually take for granted. It is ... a presence we register but
don’t always notice, a wash of sound to which we respond but whose meaning lies just

beyond conscious recognition.

- Kathryn Kalinak'¢

Music has been extremely important in films, accompanying it from the very begin-
ning. However, what are film music’s functions in sound cinema? What does music add
to cinema that makes it so crucial? Cohen (1998) identified eight functions of music in

multimedia context:
1) Masking external noises

As it was previously explained, one of music’s functions in the silent films era was
to disguise the noise of the film projectors. Nowadays, music has a similar function
but to general external noises, such as machinery, external voices, environment sounds,
etc. By masking these unwanted sounds, music helps immerse the spectator in the film.
According to Munday (2007), when referring to video game music, music acts like a "wall
of sound" that blocks potentially distracting sounds to enter the multimedia’s situation. In
cinema’s context, film composers need to take into consideration other sounds within the
film, primarily speech, in order to not overpower those sounds, which are arguably more

important for the narrative (Cohen, 1998).
2) Endowing a sense of continuity and temporality

Since our auditory perception works in a more temporal and linear way, the contri-

16Kalinak (1992, p. xiii)
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bution of music to images helps organize and connect the visual events in a continuous
fashion. "The music is used as a kind of glue" (Cohen, 1998, p. 14). Sound can then
establish this sense of temporality via "temporal linearization", where sound imposes a
sense of succession. Sometimes, the visual part of films consists only of "stills" (single,
static images), but they are still perceived with continuity due to the music and sounds
used, even if the stills themselves do not denote any sequence. Sound can also apply a
sense of linearity through a dramatization of the image, i.e., directing it to a future goal by
creating a sense of expectation (Chion, 2019). For example, in the prologue of Persona
by Bergman (1966) at 2 minutes and 37 seconds, a light growing brighter is accompanied
by two tones getting louder and louder. This gives the audience a sense of expectation for

what is coming up next.

3) Directing attention

Music’s ability to direct the spectator’s attention to particular aspects of the visual
image can be explained with two different, but complementary, points of view. First, we
have the cognitive and structural point of view, elaborated by Marshall and Cohen (1988).
According to the authors, the focus of attention can be directed to different features of the
image that are in temporal congruence with the music, usually through accent patterns in
moments of synchronism. Then, a semantic meaning from the music would be ascribed
to the visual feature that is in focus. On the other hand, we have the semantic point of
view, defended by Boltz et al. (1991) and Bolivar et al. (1994). In this case, the correlation
between music and visuals would depart from semantic congruences, which would then
look for temporal structural congruences that would justify them. For example, a lullaby
might directed the spectator’s attention to a cradle instead of to a bowl of fruit when both
objects are equally depicted in a scene. Both of these points of view are also explained by

the concept of added value by Chion (2019).

4) Communicating meaning and furthering the narrative

By guiding the spectator’s attention to certain aspects of the diegesis, music can
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create the emotional and semantic information that the spectator requires in order to make
a coherent story. For example, in The Public Enemy by Wellman (1931), there is a scene
where protagonists are standing outside a saloon, and the music of the saloon’s piano
can be heard faintly. As the characters enter the saloon and move towards the piano
player, the music becomes louder. This change of loudness in the music gives a sense
of depth to the image (the third spacial dimension), and advances with the narrative by
directing the spectator’s attention to the piano, where the story will focus (Gorbman,
1987). The musical conventions associated with different genres can also influence the
audience’s interpretation of the visual meaning at the outset. For example, "Horror music
may predispose viewers to judgments of fear, terror, and anxiety within a scene" (Smith,
1999, p. 166). Moreover, in horror films, sound can convey meanings that are "forbidden"
to be shown by the visuals, and that are, therefore, avoided. The overall effect of sound,
together with a certain degree of uncertainty that the lack of image gives, can be even

stronger and more impactful than if the image was actually shown (Chion, 2019).
5) Creating memory associations

"Music can take on the meaning of that which it accompanies" (Cohen, 1998, p. 16).
Directors can create associations within the spectator’s subconscious by linking a certain
musical characteristic (melody, timbre, rhythm, etc.) to a character, setting or another nar-
rative aspect (Carvalho, 2019; Freitas, 2017; Kassabian, 2001), through the technique of
leitmotifs'”. Additionally to leitmotifs, studies have found that the use of music enhances
the participant’s capability to recall the visual information in different ways depending
on mood congruency (Boltz, 2004; Boltz et al., 1991). Only mood-congruent music im-
proves memory when music is used to accompany the visuals, whereas when music is
foreshadowing an event, then mood-incongruent music yields superior memorability -

"these effects reveal that expectancy violations are better remembered than are scenes

ITLeitmotif is a Wagnerian term defined as "a theme, or other coherent musical idea, clearly
defined so as to retain its identity if modified on subsequent appearances, whose purpose is to
represent or symbolize a person, object, place, idea, state of mind, supernatural force or any other

ingredient in a dramatic work" (Whittall, 2001, p. 1).
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conforming to a viewer’s expectancies" (Boltz et al., 1991, p. 601).

6) Heightening arousal and absorption in the film

As explained previously, music’s function of masking external noises leads to a
better immersion and absorption in the film. According to cognitive psychology, the
human brain is divided into different areas that carry out different perceptual and cognitive
tasks, and it is thought that music occupies the area that seeks out non-linguistic sounds
(Munday, 2007). Thus, music not only involves the spectator in the bubble of the film,
but it also causes more activity in the brain. "Increased activity of the brain may increase
concentration on the primary attentional focus and filter out distractions" (Cohen, 1998,
p. 16). Additionally, absorption in a film and higher arousal on the spectator can also be
derived from an emotional bond between the film and the spectator, usually legitimatized

by the film’s music. The soundtrack, then, binds the audience to the story (Smith, 1999).

7) Adding aesthetic value

Since music is an art form, its presence will aesthetically enhance any event, includ-
ing cinema (Miinsterberg, 2002). As Gorbman (1987) said, "Whatever music is applied to
a film segment will do something, will have an effect” (p. 15). Even though this function

will not be expanded upon, it cannot be overlooked or forgotten.

8) Inducing and expressing moods and emotions

It has been studied and proved that music, by itself, can alter the mood or emotion
of the listener (Pignatiello et al., 1986), so it is safe to say that the same musical ability
can be applied to films. On the other hand, music has the capability of representing an
emotion or mood without actually arousing it on the spectator (Juslin, 2016; Smith, 1999).
In film, two ways that allow music to represent and/or arouse emotion are empathetic and
anempathetic music (Chion, 2019). Empathetic music follows cultural and social codes
for the depiction of emotion, and the emotion that it is portraying is in accordance with the

film’s narrative tone. In this way, empathetic music is bolstering the emotion inherent in

24



Master of Music in Music Theory

the visuals by adding its value. Anempathetic music is music that displays "conspicuous
indifference to the situation" (Chion, 2019, p. 8). This discrepancy between the sound and
the image helps intensify the emotion of the character or the scene. Furthermore, we can
infer that anempathetic music’s carelessness in an emotionally strong scene amplifies the
scene’s emotion by simply not giving that much importance to it. This indifference roots
the scene in reality, where there is no specific majestic or sombre music to accompany
our day-to-day feelings. The spectators grasp this representation of reality and relate to
it even more. This can be seen in scenes where diegetic music, such as a car’s radio or
a music box, continue playing, indifferent to the narrative. Chion (2019) also adds that
noises and sounds also possess the same effects, such as the sound of the shower running

after the murder in Psycho by Hitchcock (1960).

Cohen’s (1998) proposal of music’s eight functions in a film offers a framework
for understanding artistic intentions and choices. Nevertheless, in order to properly un-
derstand the relation between film music and emotion, we need to explore the difference
between representing or expressing an emotion or mood, and making the spectator actu-

ally feel and resonate with it.

Cognitive vs. Emotivist Approaches

Peter Kivy (1989), one of the strongest advocates of the cognitive theory of pure mu-
sic expressiveness (Cumming, 2001; Smith, 1999), argues, in his book Sound sentiment,
that there is an essential distinction between expressing something and being expressive of
something. The theorist argues that music acts as the latter, that it is being expressive of a
particular affective quality, since neither the listener nor the composer actually experience
the emotions that music expresses. Therefore, when we attribute a certain emotion to a
piece of music, it does not mean that we are feeling that emotion, but instead that we are
recognizing the expressiveness of that emotion through the analysis of "intersubjective,
public criteria for particular musical conventions" (Smith, 1999, p. 153). Essentially,

we "feel sad", i.e., we recognize the emotion of sadness, because sadness is convention-
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ally associated with a specific set of musical cues. Kivy claims that music cannot arouse

emotions because it lacks an intentional object to direct them to'®.

However, this argument can be refuted in two ways. First, as explained previously,
film music differs from pure music in the fact that, by accompanying visuals, it possesses
an intentional object for the emotion (Smith, 1999), just like in program music from
the Romantic Period, to which Kivy’s theory does not apply, where composers would
deliberately make music represent the feelings associated with the program, making, in
that way, the program the object of the emotion (Gabrielsson, 2016). Second, we should
not mix the object of emotional arousal with its cause. According to Radford (1989),
who considers himself "an emotivist regarding sad music" (p. 69), when we experience
hormonal changes, we may feel agitated or sad. Yet, these hormonal changes are not what
we are sad about. Likewise, music can be expressive of sadness and, at the same time,
make listeners feel sad without being aware of what they are sad about. As Coker (1972)

explains,

when we perform or listen to music, the tone of the musical gestures - the attitudes they
carry - affect us. Each gesture and attitude of the music is a stimulus to our adjustive
behavior. ... We adjust to the tone of gesture instinctively and without thought of
awareness of our adjustment. ... If the tone of the gesture appears aggressive or angry,
our most natural tendencies of response are a physiological mobilization for fight or

flight. (p. 149)

Therefore, music can evoke emotions on the listener, not because it is the object of the

emotion, but because it is the cause of the emotion.

Nevertheless, regardless of how disputed it may be from emotivist theorists, the

cognitive approach presents an explanatory foundation for some of film’s dramatic func-

18"We are not just angry, or frightened, or sad: we are angry at someone, frightened by some-
thing, sad about some state of affairs. ... We are certainly not angry at the music, or frightened of
it, or sad about sounds. There is not the object or context for us to feel emotions such as these in

the concert hall or opera house" (Kivy, 1989, p. 32).
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tions. In sum, through the recognition of the emotional characteristics that certain musical
cues exhibit, the spectators can utilize that information to assess the characters’ emotional

state or the mood of the scene (Smith, 1999).

On the other hand, if music is only being expressive of something, i.e., representing,
but not arousing, an emotion, how could we explain when the spectator undeniably feels
the same emotions as the characters? For example, the song "Dos Oruguitas", by Lin-
Manuel Miranda, from the film Encanto (Bush & Howard, 2021), by itself can be seen
as a neutral- or happy-feeling traditional song about two caterpillars growing to become
butterflies and finding their own future. As the composer puts it, "What I really wanted
to do was, kinda, write a song that felt like it always existed. A very campesino feeling,
folk song." (MsMojo, 2022, 10:38). However, when put in the cinematographic context,
"Dos Oruguitas" becomes the most emotionally driven song of the whole film, making
spectators feel all kind of emotions, such as sadness, nostalgia, compassion, grief, and
love. If the cognitive approach perfectly fit film music, then the arousal of these feelings
would be dependent on factors other than music, since music cannot express an emotion.
Yet, if we take the music out of the scene, it becomes less emotionally charged - we still
understand the story and the emotions of the characters, but we do not actually feel what
they are feeling. Thus, the addition of music to a scene can not only change the emotional
meaning of the music, but also enhance the emotion expressed by the visuals (Chion,

2019; Cohen, 2010).

In the context of film music, since it tries to both represent the emotional states
of the characters, or the moods of the scenes, as well as induce certain feelings on the
spectators, it would be more beneficial to view the cognitive and the emotivist theories
as complementary, each describing different aspects and levels of engagement with the
emotional expressiveness of music. The cognitive theory explains our judgment of the
musical experience, an essential aspect to understand musical affect on a more surface
level. On a more deeper level of music’s emotional engagement, the emotivist theory
illustrates how arousal may or may not happen, depending on different and particular

aspects of the listening situation (Smith, 1999). Interestingly, these distinct levels may

27



Norges Musikkhggskole | The Norwegian Academy of Music

express different emotions. We may feel something different than what is being com-
municated by the scene. This difference may stem from divergent points of view. As
spectators, we experience the film as an outsider, while the characters experience it from
within the film’s narrative. Additionally, as spectators, our past experiences differ among
ourselves and from the characters’, which can lead to different perceptions, and experi-

ences, of emotions (Cohen, 2010; Juslin et al., 2010).

Taking into account all of the aforementioned arguments, in order to create a the-
ory for film music, we have to consider the "components of recognition, judgement, and
arousal that make up any emotional experience" (Smith, 1999, p. 156). Thus, it seems
more efficient to take the cognitive theory, rather than the emotivist approach, as a basis
for a film music theory because, in order for music to arouse emotions, the spectators
must first recognise its affective qualities, through the musical cues and their associated
cultural conventions. Only then can the spectators judge and make inferences about the
diegesis, and, afterwards, experience the physiological changes that signal the arousal of
an affective response, i.e., of an emotional reaction (Cohen, 2010). This kind of emotional
communication causes the spectators to claim the emotions as their own, and in this way,
film music "binds the spectator to the screen by resonating affect between them" (Kalinak,

1992, p. 87).
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2.2 MUSIC-INDUCED EMOTION

Of all the arts, music makes the most direct appeal to the emotions.

- Elmer Bernstein'®

Throughout the last half century, researchers have been exploring several psycho-
logical mechanisms involved in the arousal of emotions through music listening. In order
to compile and specify these mechanisms, Juslin and Vistfjdll (2008) outlined a frame-
work which includes six psychological mechanisms, in addition to cognitive appraisal®:
(1) brain stem reflex, (2) evaluative conditioning, (3) emotional contagion, (4) visual im-
agery, (5) episodic memory, and (6) musical expectancy. This framework was later up-
dated by Juslin et al. (2010) and then by Juslin (2013), featuring, in total, an additional two
mechanisms: rhythmic entrainment, and aesthetic judgement. The framework is thence

referred to as the BRECVEMA model.

The mechanisms described in the BRECVEMA model are part of a number of brain
networks that were gradually developed in order to assist human evolution. This idea
bases itself on an evolutionary perspective of human perception of sounds, where it is
theorized that, in order for human beings to survive, they had to rely on their ability to
detect sound patterns, extract meaning from them, and behave accordingly, either with
simple reflexes or complex judgements (Juslin, 2016). It is important to note that, since
humans derived meaning from sound in different ways, these psychological mechanisms
are not mutually exclusive. On the contrary, they should be considered as complementary

(Juslin & Vistfjill, 2008). The mechanisms are:

9Bernstein (2004, p. 501)
20Cognitive appraisal refers to an individual subjective evaluation of an object of emotion in

relation to its effect on the individual’s goals, motives, values, needs, etc. Depending on the
object’s importance, this evaluation may lead to different emotional reactions (Juslin, 2013, 2016;

Juslin & Vistfjall, 2008; White, 2016)
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Brain Stem Reflex (B)

As one of the simplest arousal mechanisms, it evokes an emotion in the listener
when certain acoustic phenomenon, such as a sudden loud or dissonant sound, goes be-
yond the threshold limit defined by the auditory system as acceptable, or safe, which then
alerts the brain to a potentially important event (Juslin, 2016; Juslin et al., 2010; Juslin
& Vistfjall, 2008). As Coker (1972) puts it, "[Sound] alerts us and arouses our most
primitive instinctual tendencies of behaviour" (p. 149). The emotional reactions that arise
from brain stem reflexes are innate in the human brain and do not require any past asso-
ciations. This was noted by Webb (1769), when he wrote, "I have observed a child cry
violently on hearing the sound of a trumpet, who, some minutes after, hath fallen asleep
to the soft notes of a lute. Here we have evident marks of the spirits being thrown into
opposite movements, independently of any possible associations of ideas" (pp. 2-3). In a
study conducted by Sloboda (1991), the author concluded that sudden dynamic or textural

changes mostly provoked shivers and goose pimples on the participants.

Rhythmic Entrainment (R)

The concept of entrainment is defined as the adjustment of two rhythmic processes
towards a ’lock in’ phase or periodicity. This process of entrainment can only happen
with autonomous rhythmic processes and when they interact with each other (Clayton et
al., 2005). This phenomenon has been observed in several different contexts, such as in
fireflies flashing in synchrony, sleep-wake cycles synchronized to the daily cycles of light
and darkness, or even in the synchronization of applause by the audience after a concert
(Muller, 2021; Strogatz, 2003). In music, rhythmic entrainment may evoke an emotion
when a piece possesses a powerful enough rhythm that influences the listener’s internal
rhythm, for example the heart rate, in such a way that the latter adjusts itself towards

synchrony with the former (Juslin, 2016; Juslin et al., 2010; Sloboda, 1991).

Evaluative Conditioning (E)

This mechanisms "refers to a process whereby an emotion is induced by a piece of
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music simply because this stimulus has often been paired with other positive or negative
stimuli. For example, a particular piece of music may have occurred repeatedly together
in time with a specific event that always makes you happy" (Juslin, 2013, 2016; Juslin &
Vistfjill, 2008, p. 241). In simpler terms, when we experience A (in this case, listening
to a particular piece), we may feel the emotion related to B, if those two events were
repeatedly experienced together in the past. This may happen even in the absence of
B (Kivy, 1989). In music, the use of leitmotifs is one of the major contributors to the
arousal of emotions through evaluative conditioning. For example, in the T'V-series Pose,
by Murphy et al. (2018-2021), there is a recurring musical theme that plays whenever
something bad or sad happens to the main character. This theme was paired so many
times with sad scenes that, in the last season, whenever it was played I would start to feel
sad, even if it was a happy scene. The relationship between the theme and the emotion of

sadness was so ingrained that the music itself evoked the emotion.

Emotional Contagion (C)

The arousal of an emotion by a musical piece can also be caused by the listener
perceiving its emotional expression and then mimicking’ it internally. This effect is ex-
tremely prominent when the piece has several voice-like features (Juslin, 2016; Juslin
et al., 2010; Juslin & Vistfjill, 2008). In a study by Curtis and Bharucha (2010), the
authors found that, when conveying sadness, speech patterns tend to underline an inter-
val of minor third, which as been historically associated with sadness. Composers in the
sixteenth-century discovered this psychological phenomenon of the association between
speech and music, even if they did not label it, and started composing pieces in a manner
that better resembled the speaking voice, titled stile rappresentativo, also called recita-
tive. In this style, by making the melodic line closely follow the natural intonation of
the speaking voice, specially in moments of more emotional intensity, the music would
express the emotions of the speaker. This phenomenon can be clearly seen in an excerpt
from Lamento d’Arianna (1607-1608), of Monteverdi, where the singer sings the text
"Lasciatemi morire", which translates to "Let me die". In order to express the charac-

ter’s emotional state, the melodic line closely resembles the melodic contour of the same
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Figure 2. (a) First six bars of the aria Lamento d’Arianna. (b) Contour of the same text

if declaimed, with emphasized syllables in bold.

text if declaimed in Italian, as seen in Figure 2 (Kivy, 1989). We know that the goal of
this style was to express emotions from writings of composers and philosophers from the
Renaissance. For example, Roger North, an English musician (b. 1653 - 1734), states
that the composer “is to consider what manner of expression men would use on certain
occasions, and let his melody, as near as may be, resemble that” (North, 1959, p. 111).
Philosopher Francis Hutcheson (b. 1694 - 1746) writes about the same idea, even using

the term "contagion" (Hutcheson, 1973):

The human voice is obviously varied by all the stronger passions: now when our ear
discerns any resemblance between the air of a tune, whether sung or played upon and
instrument, ... to the sound of the human voice in any passion, we shall be touched by it
in a very sensible manner, and have melancholy, joy, gravity, thoughtfulness excited in

us by a sort of sympathy or contagion. (p. 81)
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Visual Imagery (V)

As we saw previously, there is a very strong relationship between music and vi-
sual images, referred to as "audio-visual contract” by Chion (2019). This relationship
can sometimes be so strong that, while listening to music, the listener may conjure up
inner images, without any visual input (Juslin, 2013, 2016; Juslin et al., 2010; Juslin &
Vistfjill, 2008). Avison (1775), an English composer (b. 1709 - 1770), also mentions
this effect, with reference to evaluative conditioning: "music, ... by any other method of
association, bringing the objects of our passions before us (especially when those objects
are determined, and made as it were visibly and intimately present to the imagination by
the help of words) does naturally raise a variety of passions in the human breast" (pp. 3-4,
italics added). Naturally, the extent to which the mechanism of visual imagery arouses

emotion on the listener varies from person to person®!.
Episodic Memory (E)

"Sights and sounds, tastes and smells, can, we all know, remind us of events or
places, and make us feel a certain way, if they are associated with events, or places,
or experiences in our pasts" (Kivy, 1989, p. 29). The relationship between music and
memory was already discussed in section 2.1 Film music’s functions. Additionally, there
is a need to distinguish between evaluative conditioning and episodic memory, since both
work with the human memory. Evaluative conditioning depends partially on short and
long term memory: when listening to music we can feel an emotion that was always pair
with that music, either from our past (long term memory), or since the beginning of the
musical event that we are participating in (short term memory). Episodic memory, on the
other hand, depends solely on long term memory: we may feel a certain emotion when
listening to a piece of music because that music reminds us of a certain moment or event

in our past, and not necessarily because it was repeatedly associated with it (Baumgartner,

21Tt needs to be noted that not everyone may be able to conjure up said images. People that are
visual-impaired from birth or from early childhood, most likely do not visualize any image when
listening to music. The same may happen to people with aphantasia, a phenomenon in which

sighted people are unable to conjure images in their mind’s eye (Cherry, 2021)
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1992; Juslin, 2013, 2016; Juslin et al., 2010; Juslin & Vistfjill, 2008).

Musical Expectancy (M)

As explained in the GERMS model for performance expressiveness, music perform-
ers are able to express emotions by choosing to depart from the expected stylistic norms.
The same effect can be induced when unexpected features occur in the musical structure.
In other words, an emotion may be evoked on the listener when "a specific feature of
the music violates, delays, or confirms the listener’s expectations about the continuation
of the music" (Juslin & Vistfjill, 2008, p.568). In the same study by Sloboda (1991)
mentioned previously, the author concluded that both "new or unprepared harmony" and
"prominent event earlier than prepared for" provoked shivers and goose pimples in the

participants, which are physical responses connected to emotional reactions.

Aesthetic Judgment (A)

As the last mechanism to be added to the framework, aesthetic judgment may arouse
an emotion on the listener when their evaluation of the music’s aesthetic surpasses a cer-
tain cut-off value (Juslin, 2016). In Figure 3 we can see that, first, the musical event that
reaches the listener through perceptual, cognitive and emotional inputs, is filtered and
weighted by subjective aesthetic criteria, which constitute the aesthetic judgment. The
outcome of these judgment will imperatively be either positive or negative, in the form
of liking or disliking. An emotion will only be evoked, as an additional outcome, if the
music’s judgment exceeds the aesthetic threshold (Juslin, 2013, 2016). In other words, we
will only be emotionally moved by the music if we evaluate it as extremely good or bad.
This mechanism corroborates with both the cognitive and emotivist theories of emotion
arousal through music: the cognitive theory is related to judgment while the emotivist

theory relates to the actual arousal of emotion.
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Figure 3. Schematic model of the aesthetic judgment’s process (Juslin, 2016, p. 205).

Hevner’s adjective circle

In order to aid the research in experimental aesthetics, Hevner (1936) arranged 67
adjectives into 8 groups around an imaginary circle (see Figure 4). Each group consists
of adjectives that are closely related and that express an almost identical feeling. Then the
groups were arranged so that "any two adjacent groups should have some characteristics
in common, and that the groups at the extremities of any diameter of the circle should be

as unlike each other as possible" (p. 250).

The author utilized her own circle in an experiment with 450 participants (Hevner,
1936). The participants were asked to select an adjective group for several composi-
tions with different and contrasting pairs of musical cues, such as major and minor mode,
ascending and descending melody, simple and complex harmony, and firm rhythm and
flowing rhythm. The results were then summarized in four graphs, one for each pair of

musical cues (see Figure 5).
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Figure 4. Hevner’s adjective circle. Adjectives used by Hevner to represent each group are

highlighted in bold (adapted from Hevner (1936, p. 249)).
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Figure 5. Graphs summarizing how much the adjective groups were chosen in regards to

compositions with different pairs of musical cues (Hevner, 1936, p. 265)

Hevner’s adjective circle allows researchers to have a quantitative data analysis
when dealing with subjective topics such as aesthetics. This way, small disagreements
among participants’ responses about the exact definition of certain words, which may
not matter for the researchers, as well as external factors that may slightly modify the
mood produced by the music on the participants, are nullified, since the adjectives are not

treated as 67 separate entries, but arranged into 8 easy-to-manage groups (Farnsworth,
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1954; Hevner, 1936).

One important aspect to note is that, even though these emotional reactions to mu-
sic are more or less universal, there is not any specific foolproof characteristic that will
ensure a specific emotional reaction, since no two individuals are the same (Sloboda,
1992). As previously explained, the individual factors that cause variations in emotional
responses can consist of the listener’s prevailing mood before the musical event, their
previous knowledge, or even their cultural background, since "these effects do not act

automatically, and they don’t spring from nothing" (Chion, 2019, p. 21).
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2.3 INTONATION AND MUSICAL EXPRESSION

The modes in which we express ourselves musically ..., though in theory series of sounds
bearing a fixed pitch relation to one another, are in practice tempered by every musician

just as the proportions of the human figure are tempered by a sculptor.

- Bernard Shaw?*?

Emotion can be conveyed and evoked through several different musical cues. In the
majority of studies, researchers focus mainly on cues such as articulation, loudness, har-
mony, melody, tempo and rhythm. However, intonation, a musical characteristic that is
not that well studied in relation to emotion, "has an indispensable role in musical expres-
sion" (Leedy & Haynes, 2001, p. 1). An overview of its use to convey specific emotions
can be seen in Table 1, in page 13. Nevertheless, since intonation is a performance cue,
its relationship with emotion is vast and varies depending on the instrument being played,

the situation, and the performers themselves.

When discussing intonation and musical expression, the term expressive intonation
may come to mind. This term is often linked to Pablo Casals (1876-1973), one of the
greatest cellist of the 20" century. To Casals, intonation was an extremely important

aspect of musical expression. According to him:

Intonation must be the proof of the sensitiveness of an instrumentalist. Neglecting it
is not acceptable for a serious performer and it lowers his standard, however good a
musician he may be. ... Intonation, as it is conceived today, has such sensitiveness
and subtlety that the intonation of note must affect the listener, quite apart from any
stimulating accent. The necessity of observing it is understood and observed by all good
instrumentalists. ... Singers are taught "tempered" intonation, but I have noticed that the
most gifted and the most artistic ones realise the importance and the subtlety of perfect

intonation (Corredor, 1957, pp. 196-197).

22Shaw (1931, p. 291)
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For Casals, good intonation was dependent on what he called magnetic notes, i.e.,
notes that draw neighbor tones to them. These magnetic notes are the octave, fifth, and
fourth of the scale, and they intonationally influence their neighbor notes. For example,
in a major key, the third and the leading note are highly influenced, "needing to rise to
expressively indicate location of the magnetic notes" (Lewis, 1998, p. 39). This idea of
magnetic notes corroborates with the performing mythology and instructions of his time.
Cadek (as cited by Lewis, 1998), a contemporary of Casals, found that string players have
a tendency to play sharpened notes sharper and flattened notes flatter. In other words, in
major keys, the third, sixth, and leading tone are raised, while in minor keys, the third,
and the sixth are lowered. As a rule of thumb, when teaching, Lewis (1998) recom-
mends starting by raising notes with sharps and lowering notes with flats, thus creating
this magnetic attraction to the octave, fifth, and fourth (see Figure 6). This suggestion
also corresponds with the Pythagorean scale, with wider whole-tones and narrower semi-
tones (Geller, 1997). Friberg (1991) and Sundberg et al. (1989), in their research for the
development of rules for performance with music software, also confirm this tendency
for sharpened notes to be raised and flattened notes to be lowered, being more prominent

when compared to 12ET.

However, in a study on wind instrumentalists’ intonation by Duke (1985), the au-
thors discovered that wind performers have a tendency to compress ascending intervals
and expand descending ones. This tendency to compress ascending intervals goes against
Casals concept and previous research findings on string players’ intonation. The differ-
ence between both tendencies in wind and string players can be related to how the per-
formers perceive music and the score, as it was previously explained. Since string players
often approach music horizontally, the tendency to sharpen ascending intervals conveys a
sense of directionality that wind players do not require, since wind players often favor a

vertical musical awareness.

In terms of expression, the human voice has always been considered one of the most
effective means of the communication of expression. Unsurprisingly, the expressive codes

employed in singing for representing emotions are similar to the ones used in speech,
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Figure 6. Three scale examples with arrow indications for the altered notes (Lewis, 1998,

p. 42)

although singing is more limited by the score in regards of pitch and duration (Sundberg,

1998), as seen with emotional contagion.

Intonation in speech serves as a means of emotional expression — the counterpart in
music is the melodic line, written by the composer along with the other cues discussed
above. The singer uses microintonation in a very methodical way as his or her means of

expressiveness beyond the written score (Rapoport, 1996, pp. 112-113).

In a study by D. Tan et al. (2020), skilled vocalists were asked to perform the same
melody with four different emotions a cappella, and certain notes of the melody were
analysed in isolation due to their possible scale-degree ambiguity. The authors found
that these notes were tuned flatter in sad and angry performances, and sharper in happy
performances. One important finding was that "even when performers are constrain by
the performance ... they nevertheless use intonation to distinguish between positive and

negative emotions" (p. 509).

One technique that performers use to express emotion through intonation consists
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of sharpening the tone, either if the tone began flat and was corrected or if it began in tune
and was sharpened afterwards (Parncutt & Hair, 2018; Sundberg et al., 2013). This effect
can be seen in Figure 7, where the tenor singer started the highest note in tune with 12ET,
but deliberately and steadily sharpened it, more than 50 cents. In order to thoroughly test
to what degree intonation in singing can aid expressivity, Sundberg et al. (2013) conducted
a study with two experiments. In the first experiment, the authors analysed the deviation
from 12ET of the phrase-peak tone in two versions of several excerpts recorded by a opera
baritone a cappella, one version with the intent of being as devoid of musical expression
as possible (neutral version), and another sang as in a concert situation (concert version).
In the second experiment, participants were asked to rate the expressiveness of a pair
or stimuli, consisting of the concert version and a modified version, in tune with 12ET

version.

In the first experiment, the authors found a systematic trend. In the excerpts that
had been previously categorized as expressing excitement, the deviation from 12ET of
the phrase-peak tones in the concert version ranged from +31 to +82 cents, a significant
difference when compared to the neutral version, that ranged from -7 to +51 cents (the
concert version was always sharper than the neutral version). Interestingly, the same was
not observed for the excerpts categorized as peaceful. Afterwards, the second experiment
demonstrated that listeners did not perceive this sharpness as mistuning, but as an ad-
dition to the performance’s expressivity. "The results [from both experiments] supports
the frequently made assumption that intonation is used as an expressive mean in music

performance" (Sundberg et al., 2013, p. 391.e7).

Another musical element that is extremely utilized to communicate musical expres-
sion, specially in singing and string instruments, is vibrato. When relating vibrato to
intonation, studies have found that listeners tend to rate out-of-tune intervals performed
with vibrato as more in tune than those performed without vibrato. Thus, vibrato helps
mask out-of-tune tones, even with vibrato extent from +34 to 123 cents (Besouw et al.,

2008; Geringer et al., 2015; Prame, 1997)%.

231t is important to note that not all instruments produce vibrato by pitch manipulation. Vi-
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Figure 7. Depiction of the fundamental frequency of the singer’s interpretation of the first
Kyrie from Verdi’'s Messa da Requiem while accompanied by an orchestra. Fundamental
frequency values are shown as black lines, and are in accordance to 12ET (Sundberg et al.,

2013, p. 391.e2).

brato on brass and woodwind instruments will mainly create a loudness effect, another subjective
parameter. Therefore, since the note’s pitch stays nearly the same, if the pitch is out of tune, then

the addition of this type of vibrato will not help to mask it (Geller, 1997).
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3 METHOD

In order to determine the effects of modified intonation on audience’s emotional
reactions to film soundtracks, an experiment was designed where participants reported
the emotion that they felt, or recognized, after viewing a film clip. By presenting the
same film clip five times, each time with a slightly different soundtrack, it is possible to

analyse how each modification was perceived by the viewer.

The experiment took place at the Norwegian Academy of Music, in Oslo, Norway.
One of the lecture auditoriums was chosen as the location for the experiment due to its
similarities with a cinema. The setting as similar to an actual cinema setting as possi-
ble, since the aim of the study focuses on real-life scenarios, and not lab-like conditions.
Therefore, the lights were dimmed and several participants could take part in the experi-
ment at the same time, although, due to logistical reasons, the majority of the participants

undertook the experiment alone.

3.1 DESIGN

In the experiment, the participants were asked to watch clips from two films, The
Man with the Answers (drama/romance), by Kammitsis (2021), and The Blair Witch
Project (horror/mystery), by Myrick and Sdnchez (1999), each with an original sound-
track written purposefully for the film clip, henceforth called OST. These OSTs were
written by two students of the Bachelor program of Music in Composition at the Norwe-
gian Academy of Music, Ola Ur Sebg and Arian Pedersen. The composers were asked to
write a piece specifically for the film clip and they were given nearly total creative free-
dom, with the only restriction being that the music should be in 12ET. Afterwards, these
compositions were modified several times by the researcher, and listened to by the partic-
ipants. Even though having two film clips from different genres added a new parameter to

be analysed, the intonational changes made for each clip were different in order to better
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suit the emotional character portrayed by the music and intended by the composer. The
communication with the composers was mainly done in a written form, where they were
told the specifications for the OST, they shared the audio and the score, and expressed

their emotional goal of the OST.

Three modifications, out of several, were chosen for each clip, in order to not make
the experiment too long and tiresome. Therefore, for each film, the participants saw a
total of five clips: the clip without a