EMPIRICAL STUDIES OF THE ARTS, Vol. 8(2) 111-124, 1990

UNDERSTANDING MUSICAL SOUNDTRACKS

ANNABEL J. COHEN
Dalhousie University
Halifax, Nova Scotia

ABSTRACT

Musical soundtracks concern two art forms, music and cinema, and two
sensory modalities, auditory and visual. As such, they touch many aspects of
sychology and provide a fertile and challenging domain for investigation.
e present article advocates that a framework for exploring the psychologi-
cal effects of musical soundtracks should focus on meaning, structure,
memory, awareness, and experimental aesthetics. Research representing these
topics is reviewed and suggestions for new research are made. As well, it is
proposed that the historically significant associationist approach is applicable
to 2 number of these contemporary issues.

Music typically accompanies film, video, and television productions. It serves
a variety of general and specific psychological functions, from increasing atten-
tion to providing commentary. By intuition and training, directors, producers,
composers and sound recordists know how to obtain such effects. Missing, how-
ever, is a comprehensive psychological theory to account for these phenomena.
This article suggests that implicit knowledge underlying appropriate use of
musical soundtracks can be made explicit through application of psychological
research in perception, memory, and aesthetics. It is argued that this is a new key
area for empirical work.

BACKGROUND

Music for film

The application of music to film has origins that go back at least to Ancient
Greece when music was used to accompany drama. In more recent times, music
has provided background for theatre performance and has been a mainstay for
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opera and ballet. Therefore, the use of music for film is neither new nor surprising,
but its significance as compared to that for drama, for example, is unprecedented.
From its inception, film employed music [1]. It did so for aesthetic as well as
practical reasons (¢.g., masking noise of the early film projectors [2-3]). For the
silent movies, the contribution of music was clear and an entire industry
developed around it. The advent of the talking film forecast the demise of film
music: background music was expected to confuse an audience now confronted
with a realistic source of sound [4]. But when the music was removed, something
was found missing; music enhanced rather than detracted from the film experience. It
was necessary.

Because the aesthetics and techniques of film music have been much neglected
[5-6], little research has been conducted to explain how soundtracks communicate
[7]- It is the goal of the present paper to provide a framework for addressing these
issues which touch many aspects of experimental psychology. Before proceeding
with this task, foundations in the psychology of music and of film will be
addressed briefly.

Music Perception and Cognition

The past decade has witnessed a burgeoning of research in the field of music
cognition in new specialized journals such as Music Perception and
Psychomusicology, in traditional psychological journals of perception, cognition,
and aesthetics and in new books [8, 9]. Progress has been made in accounts of
musical tonality [10-11], and temporal processing [12] and in precise models of
how musical relations are mentally represented {13,14)]. Issues surrounding the
meaning [15-19] and aesthetics of music {20] have been addressed. Thus, consid-
erable groundwork in the psychology of music lays a foundation for research on
the effects of musical soundtracks.

Film Perception and Cognition

In contrast to the psychology of music, the psychology of film perception has
been dormant. Perhaps this results from the relative recency of the development of
cinema as compared to music. As well, film as a stimulus may pose more
formidable methodological and technical problems than music and this is not
without reason: the amount of information in a video signal is at least three orders
of magnitude greater than that for an audio signal of the same duration. Much of
experimental psychology in perception and information processing has focused on
visual stimuli, some of which are dynamic displays or sequential presentations.
Some researchers have made connections between this knowledge and film per-
ception {21]. Psycholinguistic approaches inspired by the frequent metaphor “film
as language” have also met with success {cf., 22-23]. It is surprising that in spite
of these excellent advances, the domain has remained almost completely ignored.
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PSYCHOLOGICAL PERSPECTIVES FOR RESEARCH
ON FILM MUSIC

Because of the interaction of musical and visual experience in film soundtrack
phenomena and the fact that music and film are art forms which require perceptual
and cognitive processing, the domain of musical soundtrack research is vast
indeed. In an attempt to provide order among the rich diversity, four perspectives
for research on film soundtracks are presented. In brief they concern an asso-
ciationist approach to musical meaning, the spontaneous organization or structure
of musical and visual material, memory and awareness for film and film music,
and finally, aesthetic experience.

Meaning and Associationism

A useful approach to the problem of musical meaning in film is that of asso-
ciationism. Associationism is characterized as a connectionist and reductionist
approach to the understanding of perception and learning [cf., 24). A basic tenet of
associationism is that one idea commonly accompanied by another can inde-
pendently evoke the other in its absence. Consistent with this notion is the
prediction that music which has been previously aligned with a particular experi-
ence can cvoke a representation of this experience when used during the film.

According to some writers on soundtrack, this rationale is often cmployed
[4, 25]. For example, in Billy Wilder’s “the Lost Weekend” (1946), Rozsa uses a
motif that expresses a recurring psychological state of craving for alcohol [S]. The
motif is initially paired with clear indications of the protagonist’s desire and
subsequently takes on meaning in the absence of the protagonist. As another
example, the famous dum da dum dum theme of Dragnet, initially used in
“the Killers” to signify a mood of ominous mystery and suspense [26], continues
to maintain this meaning through contiguity with similar incidents. This signif-
ication by music of an event or character through temporal contiguity is the
principle of the leitmotif commonly used in Wagnerian opera [5-6]. Alteration of
a leitmotif can add information about the emotional state of the character and
in this way, music serves a narrative role providing material not otherwise in
the film.

In contemporary psychology, the concepts of associationism are reflected in
theories of spreading activation, connectionist models, and semantic networks
which are commonly applied to almost every cognitive domain, music being no
exception [e.g., 13]. For example, representations of tones relevant to a particular
key will spread activation to other tones in that key but not to non-diatonic
(non-key) tones. Tones prime representations of associated tones; words prime
words with similar meanings; a particular mood increases sensitivity to material
related to that mood rather than to other moods. Similar phenomena result from
exposure to musical soundtracks. For example, subjects exposed to sad classical
music produced word associations and Thematic Apperception Test scores which
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were rated as significantly sadder than those produced by subjects exposed to
happicr music [27]. Pleasant background music can enhance judgement of per-
sonality characteristics of photographed figures [28] and contrasting background
music can alter the interpretation of the wife-grandmother ambiguous figure [29].
In all of these examples, associations generated by music influence the interpreta-
tions of the subject.

Associationism can account for origins of meanings which otherwise might be
thought innate. The finding that judged happiness of music increases with musical
tempo and pitch [30-31] is consistent with an associationist theory of the body
language ot the emotions [19]. By this hypothesis, relations between voice quality
and emotive states are learned early in life; that is, happiness leads to higher voice
and more rapid rate of movement; thus, high fast music would be associated with
happiness.

The influence of musical associations on visual interpretation has been
demonstrated by varying spatial and temporal dimensions of simple computer-
generated visual displays and auditory accompaniments [32]. In this series of
studies the bounce of a ball varied in height and speed and the sound varied in
pitch (highness/lowness) and tempo. The idea was first to determine how visual
and auditory modalities independently affect sadness/happiness ratings and then
to compare the same emotional ratings of the visual modality when the auditory
modality was added. Independently judged happiness of the auditory pattern
varied directly with rate and pitch, and judged happiness of the bouncing ball
varied with height and rate of the bounce. When auditory and visual information
were presented together, the auditory parameters systematically influenced
judgments about the visual modality. For example, the happiness associated
with a high fast bounce was partially cancelled by an accompanying low slow
melody. Furthermore, when the melody of the soundtrack was based on a major
triad, typically associated with happiness, the happiness judgments of the
ball were higher than when the melody was minor. Such studies demon-
strate direct, specific effects of musical associations on the meaning of a dynamic
visual display.

The studies just described used one bipolar adjective pair, happy/sad. Also
within the associationist tradition is the semantic differential technique for
measuring emotional meaning. It involves ratings on many bipolar adjective pairs
representing three dimensions of affective meaning: evaluative, potency, and
activity [33]. Tannenbaum [34], one of the founders of the semantic differential
technique, showed that a stage and television dramatic production were judged
more active and powerful with a musical background than without. Marshall and
Cohen [35] studied the effects of music on semantic differential judgments of the
classic short animation developed by Heider and Simmel [36]. As in
Tannenbaum’s study [34), direct effects on overall potency and activity ratings of
the film were observed. Ratings for the individual characters in the film (the
small and large triangle and the circle) were altered differentially by the musical
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background. For example, one musical background significantly increased the
activity rating of the small triangle relative to the activity of the other two figures.

Some music leads to highly specific associations, for example, the Wedding
March, Christmas carols, the 1812 overture [cf., 37]. For the majority of film
music, denotations are not as obvious. To examine the degree of consensus on
denotative and affective meanings of film music, Cohen selected four short
excerpts of commercially available music composed for use in film or video [38].
The selections chosen for the study were entitled (on the record jacket) “Say hello
to love,” “Give me time,” “Alone,” and “Conflict.”

In the first part of the study, groups of subjects (N >60), who had no prior
exposure to the recording, rated the appropriateness of each of the four titles for
cach of the four excerpts. Listeners were unaware of the “correct” title of the
excerpt. Agreement on titles for three of the music selections was marked and
corresponded with the given title. For the fourth selection, listeners unanimously
agreed that one of the four titles was completely inappropriate. Thus, such music
written for film soundtracks brings denotative meanings to mind quite systemati-
cally. Semantic differential ratings, based on twelve bipolar adjective scales,
obtained for the four selections also showed high consensus.

In the second part of the study, two of the musical excerpts were used as
accompaniments for two short excerpts of a film. Title appropriateness and
semantic differential judgments of the film excerpts were obtained from groups of
subjects (N > 30) who saw the films with one of the two soundtracks. Changes in
title and semantic differential judgments were consistent with the measures inde-
pendently obtained for the respective background music. This indicated that
associations of the music influenced both denotative (titles) and affective meaning
of the film.

Meyer, following Suzanne Langer, has claimed that music gives rise to a
connotative complex, consisting of many overlapping associations; perhaps more
easily characterized by what it excludes rather than what it includes [39]. There-
fore, some of the many associations that are brought to mind by a soundtrack
overlap with associations brought to mind by the film. This overlap may allow the
particular portion of the film to be interpreted in terms of the entire connotative
complex.

Going one step further, this provision of context may operate in much the same
way as does a metaphor. Accounts of metaphor [40] suggest that salient associa-
tions of the vehicle which in part overlap with aspects of the topic illuminate the
topic. Take, for example, the metaphor, John is a lion; because some associations
of the vehicle, lion, (¢.g., fierceness) overlap with a quality of the topic, John,
therefore the concept of a lion is a vehicle that illuminates the topic John.
Similarly, a background score that shares meaning with a film can act to il-
luminate the film through the provision of additional context. One aspect of
metaphor is the asymmetrical relation between topic and vehicle. Some research
has provided evidence for an asymmetry in which music modifies the visual but
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visual information does not modify the musical meaning [38, 41). Cohen observed
that such an asymmetry was more prominent for affective than denotative mean-
ing. In other words, affective meaning of film did not influence affective meaning
of music as greatly as did denotative meaning of film influence denotative mean-
ing of music [38]. A metaphorical function of musical soundtracks has also been
alluded to by Gaver and Mandler [42].

Structure and Organization

The associationist perspective draws attention to the semantics rather than the
structural functions of film soundtrack. Another aspect of film and music concerns
the structural relations both within the elements of the same medium and between
patterns of elements of the two media. A parallel to the early origins for asso-
ciationist theory is found in Gestalt psychology’s emphasis on structure [43], and
a concern with the syntax of perception, as opposed to the semantics [44]. Gestalt
psychologists pointed to proximity, good continuation, small area, similarity and
common movement of discrete elements as determinants of the grouping of
clements. Although generally discussed with respect to visual patterns, grouping
principles also apply to music [cf., 45].

Grouping is an important consideration in the establishment of focus of atten-
tion [cf., 46, 47] and in accordance with the law of similarity or of common
movement, one might expect that auditory and visual patterns which change in the
same way would be perceived as a “figure” against the remaining “background”
information. In support of this, auditory-visual congruence facilitates elementary
information-processing tasks [e.g., 47, 48], appears to control attention in early
years [e.g., 49, 50] and reduces the threshold of apparent visual motion [51].

Audiovisual congruence is a particularly common technique in animation.
Mickey-Mousing, as it is sometimes called, involves mimicking the visual
dynamic elements with sound (1, 5, 25, 52]. Prendergast quotes an animator who
used the Gestalt pictorial demonstrations of the words Takety and Galoomb to
show that the same form can be represented auditorially and visually [5]. For the
film or music soundtrack critic, Mickey-Mousing may be banal; for the
psychologist, empirical evidence of the perceiver’s sensitivity to these crossmodal
regularities would be a significant contribution to an understanding of the film
soundtrack.

The establishment of other types of audiovisual equivalences has been
attempted through representations of visual tensions by the animator John
Whitney as described in his “Digital Harmony: On the complementarity of music
and visual art” [53]. Tests of the perceptibility of these audiovisual correspon-
dences are in order. Finally, the relation between structure of music and other
higher-order structural features of the film such as cutting rate is a significant
aspect of the film. Spottiswoode in his book A Grammar of the Film refers 10 this
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as the dynamic function of music [6]. Presumably, congruent musical and cutting
structure strengthens the impression of cutting rate and of film action, [cf., 22].

Memory and Awareness

The associationist and structural perspectives subsume many of the phenomena
of film soundtracks, but not all. When one perceives a film, one is typically
unaware of the musical background some of the time [25, 54]. Judging from the
popularity of film soundtrack recordings, at least some of the music is remem-
bered. The appeal of these recordings may be in part the chance they provide to
reexperience both the film content and the enjoyment of the film. Thus, in spite of
the phenomenal lack of awareness of music in a film, the music may play an
important part in memory for film.

Theories of memory argue that information is better retained if it is encoded
with elaborate associations [55], and if it is encoded vividly or concretely [56].
Consistent with these ideas, soundtracks that provide relevant context, may
facilitate encoding of the film. Soundtracks that fail to produce associations that
overlap the meaning of the film might prevent elaborated and vivid encoding and
lead to poorer memory of the film.

Another role of music in enhancing memory is suggested by the work of Wright
and Huston [57] who have explored the role of formal features (i.c., non-content
material) on memory for television content, particularly in children. Although
they have shown that formal features may alter attention and result in better
memory, they have not analyzed the role of music in detail. In a study of music
alone, Hiraoka and Umemoto, however, showed that music which had been given
concrete appropriate titles was subsequently more easily recognized than music
that was given either abstract or concrete inappropriate titles [58]. If vivid imagery
can be associated with music and can foster its recall, then vivid imagery
generated by music might benefit recall of the film it accompanies.

In an experiment on the role of music on visual and verbal memory, high school
students were presented with an 8-minute slide presentation about a college
campus [59]. For one half of the students, the presentation was accompanied by a
musical soundtrack. Subsequently, all students answered forty recall or recogni-
tion questions testing memory for information in the slide or script. Music
heightened memory for visual information, particularly at the beginning and end
of the presentation. Effects were not pronounced for memory of the script. Similar
results were observed in a follow-up experiment. It was suggested that the advan-
tages of music for visual over script memory might have resulted in part from
masking by music of the spoken information.

Another series of studies investigated the integration in memory of musical
soundtracks and film [60]. After presentation of a 20-minute Buster Keaton film
with musical accompaniment, subjects received five examples of recognition
excerpts in each of the following conditions: old film/old music (matched), old
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film/old music (mismatched), old film/new music, new film/old music, and new
film/new music. If music and film are integrated in memory, recognition of a film
excerpt should be higher with its original musical accompaniment than with a
novel musical accompaniment and should be higher for matched over mismatched
audio and visual excerpts [61]. Consistent with the hypothesis, there were higher
visual false alarms when auditory material was old rather than new. However,
visual memory for old material was so accurate that there was little opportunity for
influence from accompanying music. Comparisons with conditions when only visual
or soundtrack information had been initially presented also revealed that in bimodal
presentations, visual information did not interfere with auditory processing, and vice
versa.

It was characteristic of the above studies, that subjects were reluctant to admit
that a test musical excerpt had not accompanied the original film. This was in
contrast to correct rejections of visual material. It underscores the fact that con-
scious awareness of background music is vague and it is consistent with the
paradoxical role of musical soundtracks in the appreciation of film. Typically, the
musical soundtrack is not literally part of the drama, yet the music enhances the
sense of reality of the film. For example, the film composer Miklos Rozsa [24,
p. 203] stated that “Music is especially important in fantasy films on account of
the dimension of reality it provides.” This is the paradox: music makes the film
more real but the very presence of the music contradicts reality. It seems that the
listener must be unaware of the music at some level in order for this sense of
reality to occur. Why might it be true that the addition of music makes fantasy
creatures like Batman in film seem more real? A plausible explanation is that
erroncous connections are made between information arising from the musical
and visual sources. For example, the viewer may reason as follows. [ have a
feeling of fear (the fact that this feeling is derived from music is irrelevant and
ignored) at the same time as I see the picture of the monster. If this were a real
monster I would be afraid. It is consistent with my present fear that the monster
causcd the fear. Therefore, the monster is a real monster. This explanation seems
to be in line with discussions of the cognitive appraisal of physiological responses
underlying emotions [62] (see also [21, p. 292] on attribution theory). The
influence of complex events which are perceived but not noticed finds support
in studies of visual information processing [63, 64], dichotic listening [65],
psychotherapy [66, 67], and cognitive theories of consciousness [68]. The ability
to bypass first-order consciousness and still affect second-order consciousness
may characterize good film music.

The unconscious level of processing of musical soundtracks may also in part
account for the neglect of soundtracks as an area of psychological inquiry. In
other words, that soundiracks receive little attention in film experience itself
seems to carry through to experimental psychology. Nevertheless, it is through
film that much new music is exposed to the public, and new musical tastes are
acquired [1). What is also of interest psychologically, is the shifting of levels of
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conscious awareness to the music in interaction with awareness of the dramatic
action. It may appear that music is neither registered nor remembered but this may
result from the greater difficulty of talking about music than about visual aspects
of the film.

The psychological dimension of salience must also be considered in the deter-
mination of the integration of music and film and the levels of consciousness
reached. Salience as a property which governs general attention may relate to
a number of factors such as meaningfulness and prototypicality as well as to
physical parameters such as intensity and frequency range. If a soundtrack has
low salience, little attention will be paid to it and this may determine the level
of consciousness at which it is processed. Since the property of salience applies
also to film, the notion of relative salience of the two modalities must be
considered.

Experimental Aesthetics

Film and music are art forms and thus to understand musical soundtracks it
is necessary to consider experimental aesthetics. In traditional aesthetics, one
accepted principle for aesthetic value is “unity in variety” [cf. 69]. Unity and
variety may be provided by film soundtracks through associations and through
structure. For a straightforward example, the meaning of the soundtrack may
reflect the same meaning depicted visually by the film and the musical rhythm
may echo the temporal structure of visual activity.

Presumably, films with soundtracks are preferred to those without [cf. 59). But
what makes a good soundtrack? Clearly, the quality of the music itself is not
the only question. The balance between the film and music with respect to
unity and variety is critical. For example, Mickey-Mousing is thought to lack
aesthetic quality because it is too similar to the film. Other aesthetic issues
may involve psychophysical problems such as masking phenomena. For example,
competition between voice and musical soundtrack is a practical and aesthetic
problem for the director, producer, composer, and sound technician. Rozsa
describes his “novice howler” of scoring for full orchestra an energetic passage
to accompany an animated discussion of an English family taking tea {26, p. 66].
He was informed by the director that in order to hear the dialogue, the
music would need to be dubbed at such a low level that only some irritating
high frequencies would remain. More pleasing results are often obtained when
voice and musical soundtrack are not simultancous. Again, these aesthetic
questions about masking by music are admissible to straightforward empirical
enquiry.

The notion of salience described in the previous section brings to mind the
collative stimulus properties such as novelty and complexity that have been
described by Berlyne [70]} as dependent on a varicty of lower order stimulus
properties. Consistent with Berlyne’s belief in the Wundt curve, musical
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soundtracks may increase arousal to an optimum allowing more information to be
encoded while at the same time heightening enjoyment. Studies in which memory
for slides was enhanced in the presence of an appropriate musical soundtrack are
consistent with this notion [59]. Shapiro and Lim have shown that arousing
musical background can direct visual attention to peripheral events in a Stroop
task [71]. It is possible that the general arousal value of music can influence visual
processing of and interest in the film.

More recently, however, Martindale and Moore have suggested that preference
for music is directly dependent on meaningfulness and prototypicality [20].
According to their cognitive theory, aesthetic preference is a monotonic function
of the degree of activation of cognitive units. They hypothesize that more
prototypical stimuli are coded by stronger cognitive units thus leading to higher
preference ratings. It follows that film music that increases the depth of processing
of visual information and is cognitively congruent with the film couid lead to
heightened aesthetic experience.

Tradeoffs between aesthetic appreciation and memory will also have to be
addressed. Research on the role of music in educational television [summarized
by 72} revealed that some appealing musical selections decreased memory for
content. The aesthetics of film soundtracks is therefore yet another area, more
complex than any of the foregoing, where all effects previously described must be
considered for their impact on preference and aesthetic appreciation. However, by
addressing the cognitive issues of associationism, structure, memory and con-
sciousness, answers to aesthetic questions may also emerge.

Conclusion

In summary, film soundtracks provide a significant dimension of human
experience which requires psychological explanation. There is already a solid
research area in musical psychology, but the many issues of film music have not
been addressed. To tackle these issues, a suitabie framework would include
the following perspectives on mental representation of the audio and visual
images: meaning/associationism, structure/organization, memory/awareness, and
experimental aesthetics.

These categories are not mutually exclusive, nor does the present framework
exhaust all the issues in the psychology of musical soundtracks. Other areas to
address concern individual differences, for example, the role of experience with
film and music, personality, ctc. As well, these questions may be examined from
a developmental viewpoint. Children respond to musical backgrounds, but what
aspects are salient for them, meanings, structural features, or both? Elderly people
on the other hand sometimes complain about the distraction created by “loud”
background music [73]. Finally, the four perspectives outlined clearly overlap but
allow one to take a point of view while remaining cognizant of the fact that there
are many others.
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Monaco [74] in his How to Read a Film, claims that “ideally, sound should be

the equal of image in the cinematic equation, not subservient, as it is now. In short,

fil

m has only begun to respond to the influence of the art of music.” It is hoped that

the present paper has convinced the reader that even without taking a greater role

in

cinema, effects of musical soundtracks deserve empirical study along some of

the lines suggested.
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