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ABSTRACT
This dissertation investigated attitudinal, affective, and cognitive responses to musical
and message content in modern U.S. political advertising by manipulating musical tempo,
message valence, and music-message congruity as a function of musical modality in a withinsubjects laboratory experiment. Conceptually, the present research adds to the understanding of
the effects of music-message congruity by comparing it to music-message ambiguity; modally
congruent messages featured either major- or minor-key musical content (when positive or
negative, respectively), while musical content in modally ambiguous messages did not contain
sufficient information to be classified as either major- or minor-key. Methodologically, a novel
design was devised with the intent to control for verbal-visual content and isolate responses to
musical content in the context of advertising messages. This design produced unexpected
confounds for several of the dependent variables, particularly tests of memory and self-reported
affective response. Initial findings were insignificant, with the exception of attitudinal measures
relating to hedonic evaluation, which found significant main effects for music-message congruity
and message valence, as well as an interaction between message valence and tempo, in the
expected directions.
Subsequent analysis of facial electromyography data along the zygomaticus major and
corrugator supercilii muscle groups found that participants differed significantly in their
responses to the independent variables based upon their level of political sophistication.
Politically sophisticated participants exhibited psychophysiological affective contrast and the
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politically unsophisticated exhibited affective assimilation for the independent variables of
music-message congruity, message valence, and musical tempo. The affective responses of
political sophisticates that were inferred psychophysiologically were inconsistent with selfreported hedonic evaluation of the sample as a whole. These findings suggest that further
research concerning the use of music as an affective cue is warranted, and that more thorough
investigation of the role of political sophistication in affective and cognitive judgments be
undertaken. Discrepancies between evaluative and psychophysiological results confirm the
utility of response triangulation in experimental settings. For practical purposes, these results
suggest the importance of utilizing affective content including music in different ways depending
on the needs of the message and the level of topical sophistication estimated in the target
audience.
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LIST OF ABBREVIATIONS AND SYMBOLS
df

Degrees of freedom: number of values free to vary after certain restrictions have been
placed on the data

F

Fisher’s F ratio: A ratio of two variances

M

Mean: the sum of a set of measurements divided by the number of measurements in the
set

Mdn. Median: value that separates the highest and lowest halves of a sample population
SD

Standard deviation: value that represents the degree to which measurements in a set vary
in relation to the mean.

SE

Standard error: estimate of the SD based on estimated means in a statistical model

p

Probability associated with the occurrence under the null hypothesis of a value as
extreme as or more extreme than the observed value

ηp2

Partial “eta” squared: an estimated ratio of the variance in the dependent variable
accounted for by the independent variable(s), controlling for other variables.

t

Computed value of t test

<

Less than

>

Greater than

=

Equal to

µV

Microvolt (1/1,000,000 of a volt). A unit of measure of electric potential.

Hz

Hertz. A unit of cyclic frequency. 1Hz = 1 cycle per second. 1kHz = 1000Hz

v

Δ

Used to express change. For example: ΔµV = “change in microvolts.”

EMG Electromyography: a method for measuring electrical potential in skeletal muscles
zEMG Electromyography over the zygomaticus major facial muscle group
cEMG Electromyography over the corrugator supercilii facial muscle group
RQ

Research Question

H

Hypothesis

EDA Electrodermal activity: measurable change in the electrical conductance of the skin
SCR

Skin conductance response: a measure of electrical conductance of the skin

Aad

Attitude toward the Ad: measure(s) of evaluation toward an advertisement

d’

“D Prime”: a measure of recognition sensitivity

c

Measure of criterion bias
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CHAPTER ONE
INTRODUCTION
For electoral strategies in modern U.S. elections, televised political advertising dominates
campaign spending and media attention. Such advertising campaigns have grown in
prominence, spending, and technical sophistication in the last few decades. Although production
values have greatly increased, they have primarily been utilized to create imagistic, emotionallydriven campaign messages, clearly in favor of pathos, rather than logos or ethos.
In such message contexts, musical content is ubiquitous and utilized to vehiculate
emotional response, get attention, facilitate a voter’s self-identification with the sponsor,
reference and reinforce dramatic narrative frames, implicitly communicate in-group and outgroup cultural identity, and ridicule opponents, among other things (Ezell, 2010).
The present study seeks to investigate the affective, attitudinal, and cognitive responses to
music in a political advertising context by integrating research from political communication,
music psychology, and media psychology. Two primary questions will be investigated. First,
how does musical content interact with verbal-visual content in the context of modern political
communication, in regards to cognitive, affective, and attitudinal effects? Second, can structural
features of musical content be manipulated systematically to elicit predictable affective,
attitudinal, and cognitive responses?
Studies of political advertising have generally not focused on musical content, with the
exception of intuitive, genre-derived descriptions. Music is discussed anecdotally, when it plays
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an exceptional role in a larger message. While recognizing the importance of such exceptions,
the present study wishes to focus on the rule, i.e. the more common, omnipresent musical
content observed in over 95% of modern national campaign advertisements (Ezell, 2010).
Music psychology research has long indicated several musicological variables which are
relatively easy to identify and define, and have strong main effects on self-reported, behavioral,
neurological and physiological indicators of emotional experience, particularly modality and
tempo (Gomez & Danuser, 2007). However, it would be inaccurate to suggest that variation of
structural aspects of music alone account for variation in affective, or other, responses.
Research regarding the effects of manipulated musical structure are complicated by disparate
experimental, theoretical, and conceptual approaches (e.g., Bartlett, 1996), which is further
confounded by the contextual and semiotic meaning that musical content may contain. As such,
the present research seeks to contribute to both the understanding of how manipulation of
musical structural variables and the degree of congruity between musical content and message
context relate to affective, attitudinal, and cognitive responses to audiovisual messages.
Two musical variables—tempo and modality—have exhibited strong associations with
affective experience in numerous measurement paradigms. Tempo, or the pace of a piece,
primarily serves to modulate arousal within musical content. Modality is a culturally-specific
arrangement of musical intervals that serves to communicate emotional information in
conjunction with other musical variables, and theoretically induces specific emotions through the
process of mood contagion. In the present study, modality is considered in the Western context
of major and minor scales, which respectively serve to communicate positive and negative
emotions.
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Instead, the current research is informed by cognitive-affective studies of attitudes and
social psychology which acknowledge both the need to cognitively elaborate upon
communications, and the utility (and therefore default use) of simple heuristic algorithms that
make automatic and efficient evaluations of persuasive appeals. In this sense, it is argued that
music may serve as a peripheral emotional cue at low levels of cognitive involvement: a sad
musical passage in a political ad about an economy in decline would probably serve to enhance
the tragic appeal of the message, while neutral music may have a less pronounced effect, and
inappropriate music may arouse negative evaluations of the message and its sponsor.
Such perceptions of the appropriateness (or ambiguity, or inappropriateness) of the
musical content in a visual-verbal message has driven research examining music-message
congruity, or “fit.” Musical congruity has been found to affect memory for and attitude towards
messages and their related products and brands, and, generally, violations of implicit musical
communicative rules—such as modal incongruity (using minor keys when major would be
appropriate), or timbral incongruity (playing an appropriate piece of music on exotic or
contextually inappropriate instrumentation)—lead to negative perceptions and have complex
effects on memory. Congruity is really an ongoing, peripheral acknowledgement of normalcy,
and although blatant violations of normalcy are explainable, their effects serve to obscure what
goes on during “business-as-usual,” which is, to some extent, harder to describe. Advertising
research that has utilized music as an independent variable, including some political studies, has
often produced confusing or counterintuitive results, and this may, at times, be attributed to
violation of music-message congruity. The current research, aiming to investigate musicological
variables and music-message context, takes this issue into consideration by conducting a
systematic content analysis to gain insight into “normal” U.S. political advertising in a
3

musicological sense, and, informed by this, by creating stimulus conditions which manipulate the
independent variables in an ecologically valid way, avoid excessive variation in other structural
musical features (e.g., meter, relative amplitude, structural complexity), and control for potential
sources of perceived musical incongruity (e.g., inappropriate instrumentation).
An experiment which seeks to isolate the effects of musical content in the context of a
larger political advertising message was conducted. Eight political advertisements were created,
varying in a 2 (tempo: fast, slow) x 2 (modal congruity: ambiguous, congruent) x 2 (message
valence: positive, negative) design. Modal congruity operates in conjunction with visual-verbal
message valence, such that a negative message in a modally congruent condition utilized minorkey music, whereas a positive message in a modally congruent condition featured major-key
music. In contrast to modally congruent conditions, modally ambiguous conditions, in which
musical content did not contain enough information to imply a specific modality (i.e. neither
major, nor minor) were used. These ambiguous conditions were utilized to uphold ecological
validity and to determine whether responses to musical congruity (here defined modally) differed
significantly from musical ambiguity, as studies of musical congruity have compared musical
congruity to musical incongruity (e.g., Kellaris, Cox, & Cox, 1993; MacInnis & Park, 1991;
Oakes and North, 2006) or music-less (e.g., Kellaris et al., 1993; Thorson, Christ, & Caywood,
1991a) conditions, and have generally not investigated the (presumably more subtle, if
observable) differentiation in response elicitation of musical congruity versus musical ambiguity.
Combinations of musical conditions and verbal-visual message elements varied between
subjects, in order to investigate these three independent variables together in a feasible and not
overly complicated design. Appetitive and aversive motivational activation (using facial
electromyography), arousal (using skin conductance response), self-reported emotional response,
4

attitude toward the advertisement, and recognition memory were measured to assess the effects
of the independent variables.
This research is significant for several reasons. First, it advances musical research in
advertising and persuasive contexts by improving the understanding of musical—message
congruity and applying this concept to psychophysiological measurement for the first time, to
this author’s awareness. Second, it advances media psychology research by incorporating
conceptions of musical structural features as affective stimuli that can be manipulated to elicit
predictable emotional and cognitive effects. Benefits may also be derived in music psychology
research by extending many music-specific findings to mediated communication in an
ecologically valid way. These extend to practical implications for musical content creation in the
construction of advertising messages, and normative theoretical critiques of the manner in which
music or other emotionally salient content may serve to sideline rational political debate.
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CHAPTER 2
LITERATURE REVIEW
In order to answer the primary questions driving the present study, several disparate
bodies of prior research must be reviewed and synthesized. The present chapter is organized in
five sections. The first will review prior political advertising research, focusing on the use and
effects of music as well as other affective content. The second will begin by introducing relevant
theoretical and methodological issues relating to the study of affective response to music, and
then review prior music psychology research concerning the effects of manipulation of
musicological structural features, particularly modality and tempo. The third will discuss
previous research concerning music-message congruity. The fourth will survey theoretical
approaches and research paradigms from social psychology and media psychology and their
explanation, prediction, and measurement of attitudinal, cognitive, and affective responses to
mediated messages. The fifth section will serve to summarize and present experimental
hypotheses and research questions.
Music and Affective Content in Political Communication
The use of music for political purposes has a substantial historical pedigree. Although a
complete and cross-cultural explication of this phenomenon is beyond the scope of the current
study, a few items merit discussion. In theory and in practice, the ability of music to elicit
emotional effects has long been considered beneficial for political or ideological ends (Perris
1985). In Plato’s Republic, Socrates and Glaucon attempt to determine which musical modes
6

and, to a lesser extent, rhythms, should be promoted due to their ability to inspire loyalty to the
ideal society, and which should be banned for their perceived detrimental emotional effects
(Plato, 1955). Authorities and scholars from numerous religious and philosophical communities
throughout history, including Islam, Catholicism, Eastern Orthodoxy, Confucianism, Judaism,
Protestantism and Hinduism have sought to define appropriate and inappropriate uses of music in
worship, and generally have defined certain musical forms as either sacred or profane (Garofalo,
2011; Perris, 1985; cf. Kincheloe, 1985).
The specific details of these strictures differ widely across faiths, and vary considerably
within them. Music can be variously categorized as a distraction from the divine or a vehicle for
participatory transcendence (e.g., de Abreu, 2008). Certain musical modes, rhythms, or timbres
may be considered appropriate or inappropriate for religious practice (Garofalo, 2011; Perris,
1985). Revolutionary and totalitarian states developed idiosyncratic cultural policies that
promoted and propagate certain academic and popular musical forms at the expense, if not
complete repression, of others (Perris, 1985).
In addition to delineating the sacred and the mundane (however defined), music has long
served as a means of in-group and out-group identification in a cultural and political sense
(Brown, 2006; Garofalo, 2011; D. B. Scott, 2003). For example, musical nationalism in the 19th
century utilized folk musical forms as an academic means of representing an idealized national
identity (Wold & Cylker, 1963), a sentiment which continued both in the composition and
adoption of national anthems (whether sung out of love or fear; Garofalo, 2011) and in the use of
music as a form of social protest (Denisoff, 1969). In the Western classical tradition, imitation
and incorporation of “foreign” musical styles and textures has also served to signify perceptions
and constructions of the Other, for purposes of attributing fearsome, humorous, erotic, mystical,
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or noble qualities that may be contrasted with Western cultural self-identification and perception
(D. B. Scott, 1998, 2003; Taylor, 2007). That exposure to culturally unfamiliar music was at
times associated with international conflict (D. B. Scott, 2003) highlights the martial utility of
music, which remains relevant and apparent in modern conflicts, despite the lack of drummers,
pipers, or fife-players found on present-day battlefields, as both a tool of psychological
preparation (e.g., Pieslak, 2009) and an instrument of torture (Garofalo, 2011; Pieslak, 2009).
These historical observations suggest two pertinent conclusions. First, the variable, everchanging relationship of ideology to musical forms suggests a lack of absolute emotive
musicological relationships outside of specific cultural idiom, and even within the idiom of a
particular culture, the perception of music is dependent on the context in which it is experienced.
Secondly, the lack of ambivalence from ideological authorities across history and cultures
reveals an implicit understanding in the emotional—and thus the political—power of music.
In the context of political advertisements, multimedia messages for political campaigns in
the U.S. have received considerable attention from media scholars towards the second half of the
20th century. The slickly-produced spot has become a key element in modern political
advertising strategies, and advertising campaigns have largely supplanted party-based apparati as
means of organizing election drives (e.g., Devlin, 1986; Elebash & Rosene, 1982; Jensen, 1980).
Contemporary political campaign advertising has, like consumer product advertising, generally
abandoned the use of lengthy, rational textual appeals in favor of symbolically rich and
emotionally-laden 30s or 60s spots. (e.g., Devlin, 1973; Devlin, 1986; Elebash & Rosene, 1982;
Johnson-Cartee & Copeland, 1997; Kern, 1989).
Content analyses and qualitative discussion of campaign messages have often focused on
describing the auditory and written verbal content, as well as the visual imagery, of the
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advertisement (e.g., Devlin, 1986; Diamond & Bates, 1992; Johnson-Cartee & Copeland, 1997),
Transcriptions of advertising copy frequently employ two side-by-side columns: the auditory,
which usually records the spoken text of the message (and the identity of the speaker); and the
visual, which documents changes in visual imagery, camerawork, lighting, and written text in
approximate relationship to the audio channel (e.g., Diamond & Bates, 1992; Johnson-Cartee &
Copeland, 1997). Such transcriptions note the presence of musical content at onset in the
auditory channel, although qualitative or generic descriptions are only occasionally offered, e.g.
“[p]iano music in background[,]” (Johnson-Cartee & Copeland, 1997, p. 116), or “[r]umbling,
ominous music[…]” (Diamond & Bates, 1992, p. 278).
Such analyses of political advertising are commonly organized around campaign cycles,
and generally employ an individual spot as the unit of analysis within a larger framework of
campaign media coordination; this approach is most clearly exemplified by videostyle theory
(e.g., Kaid & Davidson, 1986; Kaid & Johnston, 2001). Videostyle theory is a descriptive and
comparative method based upon tripartite content analysis of verbal, non-verbal, and production
components of a message (Kaid, 2009). Individual advertisements are then statistically analyzed
according to various criteria to reveal rhetorical trends, verbal emphasis, non-verbal
communication and symbolic representation, and production techniques, and classify candidate’s
respective videostyles along three dimensions: direct—indirect; logical—emotional—ethical;
and positive—negative (Kaid & Johnston, 2001). Videostyle theory also proposes general
strategic principles in light of campaign results and observed trends in campaign communication
and larger political context (e.g., Kaid, 2009; Kaid & Johnston, 2001, p. 181).
The third message component within videostyle theory—production—includes
audiovisual editing, cinematography, and musical content (Kaid & Davidson, 1986; Kaid &
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Johnston, 2001). However, the specificity of what emotional or semantic messages are being
conveyed by musical content, or other production techniques, is generally not the focus of the
videostyle approach, and, at times, does not appear to even be coded (e.g., Kaid, 2009). The
videostyle coding instrument instructs the coder to note the presence or absence of music, select
a genre classification from a list of 9 categorical choices, and evaluate the temporal relationship
of music to verbal content (Kaid & Johnston, 2001, p. 194).
Thorson, Christ, and Caywood (1991b) posed a simple question: “are we selling
candidates like tubes of toothpaste?” Stated less simply: do political advertisements and general,
brand-name consumer products have comparable emotional, attitudinal, and persuasive effects,
based on the manipulation of message content? (Thorson, Christ, & Caywood, 1991b).
Following an preliminary analysis of a sample population of Senate advertisements, Thorson et
al. (1991b) outlined four message dimensions which were observed to vary across
advertisements, and were justified by prior effects research or reasonable speculation based upon
consumer marketing research: image—issue; support—attack; music—no music; and visualverbal emphasis on a candidate’s family life—professional life. These four dimensions, when
compared to other models of how to best describe and analyze political advertising content and
message construction (e.g., Biocca, 1991; Cartee-Johnson & Copeland, 1997; Kaid & Johnston,
2001), present a stumbling block in political advertising research (let alone advertising research
writ large) regarding how content should be conceptualized.
At the root of the problem is the implicit understanding that political advertising, even
when considered apart from news media’s “horse-race” election coverage (cf. Jamieson, 1992),
is an unpredictable combination of extraordinarily complex components that may, or may not,
operate in a way directly analogous to standard product advertising (Thorson et al., 1991b).
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Verbal content is understood as simultaneously ambiguous and highly symbolic (e.g., Biocca,
1991; Jamieson, 1992; Kern, 1989; Page, 1976) and it operates in diegetic and non-diegetic
counterpoint with visual imagery (e.g., Jamieson, 1992) and production techniques (e.g., Kaid,
2001; Lang, 1991). Despite the recognition of the “added value” (Chion, 1990/1994, p. 8-9) of
musical components within an audiovisual message, this aspect of non-verbal communication
has received direct attention within the literature (cf. Thorson et al.,1991a, p. 469-470).
Why would this be so? Several reasons seem plausible. First, political communication is
often oriented toward practitioners, and so analysis of music may seem unnecessary unless the
musical content is exceptional, because the selection and creation of musical content is often
guided by professional intuition (e.g., Biocca, 1991; Kaid & Johnston, 2001; Kern, 1989).
Many of the theoretical underpinnings of political advertising research focus on speech
strategies (Jamieson, 1992), rhetorical techniques (e.g., Johnson-Cartee & Copeland, 1997; Kaid
& Johnston, 2001), or dramatic and narrative appeals (e.g., L. Smith & Johnston, 1991); Given
the complexity of the subject matter and resultant diversity of explanatory approaches, this
emphasis on verbal-textual content—as the most readily accessible and, arguably, least abstract
of the message components (Thorson et al., 1991b)—is unsurprising and entirely reasonable.
Furthermore, while the recognition of rare, highly-successful (or unsuccessful) use of music in
political ads has been a regularly intermittent topic (e.g., Kern, 1989), a focus on the generic,
“everyday” music of political advertising has been largely absent (Thorson et al., 1991a); this,
too, may be partially explained by increasing sophistication of political advertising message
production (Kaid & Johnston, 2001).
The prevalence of musical content as a standard component of political spots seems to be
considerably higher in recent decades than previously, coinciding with the broader advances in
11

production techniques (e.g., L. Smith & Johnston, 1991). Shyles’s (1986) content analysis of
1980 primary campaign advertisements noted the presence of music in less than 10% of the
sample population. In contrast, an analysis of 397 presidential campaign ads in U.S. elections
from 2000-2008 observed musical content in 94% of advertising messages, where it was
variously used to develop thematic motifs for candidates, accompany visual scenery, infer
positive and negative character traits, underscore congruent emotional verbal appeals, and denote
sarcasm and derision (Ezell, 2010).
Johnson-Cartee and Copeland (1997) have argued that political advertisements heavily
employ manifest and latent symbolism (after Freud, 1952) in visual and auditory content to
convey stories about political candidates, or the broader political environment. Utilizing musical
and auditory analogies, Tony Schwartz—creator of the famous “Daisy” ad for Lyndon
Johnson—proposed that multimedia persuasive appeals, including political advertising, should
abandon the logical, informative appeals commonly used in print; symbolic visual and auditory
content should instead resonate from within the viewer (Schwartz, 1973). The proposed method
of message construction in resonance theory is likened to a process of harmonization with the
audience’s previously held beliefs, fears, hopes, and perception of experience (Schwartz, 1973).
L. Smith and Johnston (1991), adapting the sociologically-grounded work of the critical
theorist and rhetorician Burke (1959; 1969), developed a taxonomy of narrative frames to
analyze political advertising messages. Burke conceptualized human beings as essentially
symbolic beings, and, as such, human existence as drama (L. Smith & Johnston, 1991). Burke’s
(1969) theoretical approach to discourse stresses an inherent contradiction of motives in the
process of persuasion; rhetoric, as an often oppositional and coercive means of exerting one’s
will upon another, nevertheless requires the identification of the audience with the rhetor (Burke,
12

1969). Upon identification, the audience perceives its interests to fundamentally coincide with
that of the persuasive agent, a rhetorical goal-state which Burke (1969) termed consubstantiality.
These goal-states are related to Schwartz’s concept of resonance (1973), although not
necessarily analogous. Instead, the phenomenon of resonance can be understood as a facilitator
of identification and consubstantiality; these, once achieved, may in turn facilitate further
resonant, symbolic communication through the use of dramatic and narrative frames, which
provide familiar structures to the decoding of symbolic communication (L. Smith & Johnston,
1991).
Utilizing Burke’s theory, L.Smith and Johnston (1991) identified six dramaturgical
frames to analyze verbal appeals in political advertisements, three positive (or, “acceptance”
[Burke, 1959]: the epic, the comedy, the tragedy) and three negative (or “rejection” [Burke,
1959]: the elegy, the satire, the burlesque) (L. Smith & Johnston, 1991). The primary difference
between these two large categories can be understood as intent: positive frames seek to establish
identification of the central character (a person, a party, an idea, a nation) with the sponsor (the
candidate) and with the audience; negative frames aim for identification by emphasizing negative
aspects of a situation, offering no resolution apart from rejection (L. Smith & Johnston, 1991).
The most simple frames—the elegy and the epic—were the most commonly observed (epic:
59%; comedy: 0%; tragedy: 1%; elegy, 35%; satire: 2%; burlesque: 1%; other: 1%). The epic
magnifies the deeds and abilities of a heroic central figure (e.g. the candidate, “the American
people”) over the setting or situation, whereas the elegy laments the plight of a central character
overwhelmed by a situation, and leaves the audience to wallow in discontent, with little choice
beyond a “shift in allegiance” to other symbols of authority (L. Smith & Johnston, 1991).
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Although the negative, burlesque frame, characterized by derisive caricature, absurdity,
and incongruity of content and form, may also be extended in to a discussion of non-verbal
content (Burke, 1959; Holman, 1980; L. Smith & Johnston, 1991), the fact that 94% of messages
observed by L. Smith and Johnston (1991) were simplistic negative or positive appeals raises
questions about the utility of such a theoretically complex taxonomy for the purposes of the
present research. Their focus on verbal content seems to underestimate the importance of
ubiquitous non-verbal aspects such as imagery and music, which are particularly adept at
symbolic communication, although congruity between verbal and non-verbal content would be a
reasonable presumption (L. Smith & Johnston, 1991).
Jamieson (1992) thoroughly analyzed the tactical use of the Willie Horton case and
capital punishment as condensation symbols in the 1988 U.S. Presidential election, between
George H.W. Bush and Massachusetts Governor Michael Dukkakis. Horton, a convicted
murderer serving a life-sentence in Massachusetts, was granted furlough by a program Dukakis
had implemented, fled authorities and committed acts of murder and rape before being
apprehended (Jamieson, 1992). Although the depiction of these events were extraordinarily
anecdotal, factually misleading, and statistically anomalous, the Bush and RNC advertisements
utilized symbols that resonated with audience fears and implicitly held, though not explicitly
recognized (Bargh, 1999), racial prejudices (Jamieson, 1992). This, in turn, led to an association
of liberal politicians as pathologically soft on crime (Jamieson, 1992).
Positive political appeals similarly employ symbols that are generally immune to public
criticism because they are often instrumental in public identity (e.g., the United States' flag, the
concept of freedom, and military service) in order to develop association between these symbols
and the sponsored candidate (Jamieson, 1992; Johnson-Cartee & Copeland, 1997). More specific
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symbols, such as party and ideological association or incumbency are also variously effective
cues used in the formation of political attitudes (Conover, 1981).
Issues in the Study of Affective Response to Music
Speculation about the psychological effects of music on emotion and cognition predates
modern psychology (e.g., Plato, 1955). Psychological research focusing on the effects of music
on human emotion and cognition has been conducted since the beginnings of the discipline.
However, the question of how, exactly, musical content manipulates emotion remains without a
decisive answer. Two theoretical issues within music psychological literature require further
scrutiny. First, there is considerable disagreement about what, exactly, constitutes a musicallyinduced emotional experience. Second, the diversity of opinion concerning whether categorical
or dimensional models of emotion are most appropriate for investigating the effects of music on
emotional experience merits discussion. Following these theoretical issues in the literature is a
methodological one: the high degree of potential variability in musical content, coupled with a
lack of clear delineation of elemental musical variables to be manipulated or controlled, creates
difficulty in the generalization of results (Bartlett, 1996). These three problems will be discussed
in the following three subsections.
Cognitivists vs. Emotivists: What Constitutes Emotional Response to Music?
Early musicologists found a key area of division in the ancient Greek principles of
mimesis—“the imitation or transformation of an external reality” and catharsis—“the
purification of the soul through emotional experience” (Cook & Dibben, 2001, p. 46). In other
words, the aim of mimesis in composition and criticism is to communicate an emotional state
using culturally-specific cues delineated in a manner analogous to principles of rhetorical
practice (Cook & Dibben, 2001). Such music was prevalent in the European operatic and
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baroque traditions, and often accompanied theatrical performance which, itself, had developed a
system of gestures and facial expressions for the public communication of emotional states
(Cook & Dibben, 2001). The rhetorical techniques of composition employed so heavily in
mimetic music began to be supplanted by a more dynamic and varied typology of compositional
forms toward the end of the 18th century, which allowed for more emotionally diverse musical
compositions (Cook & Dibben, 2001). These stylistic signifiers, furthermore, often incorporated
adaptations of folk and foreign compositional practices for various purposes (Bohlman, 2002;
Cook & Dibben, 2001; Taylor, 2007). Concurrently, the intent of the composer and the manner
of critical and academic interpretation of Western classical music shifted toward the expression /
manipulation of idiosyncratic, subjective experience—catharsis—rather than the communication
of an emotional state (Cook & Dibben, 2001).
To a large extent, the cultural transition from mimesis to catharsis in Western music of
the last few centuries is a convenient description of a messy and complex series of changes in the
method of academic interpretation of musical compositions, audience expectations, and in the
manner by which musical theory is systematized compositionally to meet these expectations
(Cook & Dibben, 2001). These historical observations inform a brief discussion of a current
theoretical dispute in music psychology—centered around cognitivism versus emotivism—that is
roughly analogous to the seemingly diametric opposition of mimesis and catharsis.
Cognitivism is a philosophical position first asserted by Peter Kivy (1990) that denies the
ability of music to elicit real emotional experience in the listener, in any direct way (e.g., that
“sad” music causes the listener to experience sadness). Instead, music is a representation of
emotional experience, and it is this representation that is enjoyed cognitively (Kivy, 1990;
Radford, 1989). If music actually caused listeners to experience emotions, Kivy posited these
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experiences would be relatively similar across listeners (e.g. why do some people find happy
music irritating?), and that music featuring negative emotional expressions would not be popular
(unless people enjoyed suffering) (Kivy, 1990; Radford, 1989). The emotivist response,
philosophically, accepts that people do, in fact, experience emotion while listening to music, and
that although these experiences are subjective and somewhat idiosyncratic, evidence—anecdotal,
psychometric (e.g., Faith & Thayer, 2001), psychophysiological (e.g., Witvliet & Vrana, 2007),
hormonal (e.g., Shenfield, Trehub, & Nakata, 2003), and neurological (e.g., Blood & Zatorre,
2001; Koelsch, Fritz, Cramon, Muller, & Freiderici, 2006; Menon & Levitin, 2005)—exists for
them nonetheless. Furthermore, across several cultures, people have—historically and
currently—sought out negatively-valenced entertainment, from Greek tragedy to modern
rollercoasters (Radford, 1989). Finally, cognitivist musical criticism seeks to strip contextual
information from musical content, in order to simply analyze the structural and expressive
aspects as abstract, communicative representations of emotion, and the separation of musical
content and context is impossible (Cook & Dibben, 2001).
However, attempts to falsify the initial cognitivist claim—that music does not elicit
emotions in the listener—are only partially convincing when solely relying upon self-report, or
qualitative analysis of free response (e.g., Bullerjahn & Guldenring, 1994; Vitouch, 2001); a
clear counter-argument is that participants are simply able to discern the emotional tone
communicated by the music (e.g., Gomez & Danuser, 2007). A focus on involuntary and
autonomic responses associated with emotional experiences elicited by music predates the
emotivist—cognitivist debate. Physiological studies of auditory and musical effects have
proliferated from the late 19th century to the present, although findings were frequently
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contradictory; a lack of theoretical and operational consensus prevented generalizability or
replication (Bartlett, 1996).
Although disagreement exists among music psychologists concerning the most accurate
model for describing how emotional response occurs and how it is perceived (e.g., Juslin &
Sloboda, 2001), dimensional models of emotion, in which the variance of emotional experiences
and perception is conceptualized as variation along dimensions of valence and arousal, have led
to more concise theoretical explanations for both self-report (e.g., Faith & Thayer, 2001) and
physiological data (e.g., Roy, Mailhot, Gosselin, Paquette, & Peretz, 2009). Dimensional
models, which will be discussed in greater detail in a subsequent subsection, are
methodologically bound to both perception and observable physiological response. Schlosberg
(1952) found dimensional structure in the classification of facial expressions; facial
electromyogram (EMG) measurements of the corrugator supercilii (associated with frowning)
and zygomaticus major (associated with smiling) have been observed to predictably respond to
such images both in directional valence and intensity (e.g., Cacioppo, Petty, Losch, & Kim,
1986, Dimberg, 1986). Similar results have also been observed using audio of non-semantic
affective vocal expression (Hietanen, Surakka, & Linnankoski, 1998). However, the use of facial
imagery and vocal sound as experimental stimulus does little to resolve cognitivist assertions of
the primacy of perception, rather than elicitation of emotion.
Further research involving affective stimuli either directly open to human emotional
interpretation (i.e., erotica, crying babies) or semantically related to human emotional experience
(e.g., a rollercoaster, an angry dog) has demonstrated, similarly, high covariance between selfreported valence and arousal and physiological measures of aversive and appetitive activation,
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for both imagery (e.g., Fridlund, Schwartz & Fowler, 1984; Schwartz, Brown, & Ahern, 1980)
and non-musical sound stimulus materials (Bradley & P. Lang, 2000).
From a functionalist perspective, the above experimental results illustrate rather clear
advantageous adaptations which help ensure survival: the assessment of visual and aural
expressions of emotion in other humans, and the ability to rapidly assess and react to dangerous
or beneficial external stimuli. Biologically-rooted motivational systems—with physiological,
behavioral, and self-reported indicators of response (P. Lang, 1995)—appear to be the bodily
mechanism which vehiculates innate and learned reactions to such stimuli, and underlies the
experience of emotion. However, the adaptive benefits of music—as an abstract aural form of
communication—remain speculative (e.g., Cross, 2001); musical behavior may simply be an
evolutionary accident (Pinker, 1997). Nevertheless, evidence of motivational response to stimuli
with clear evolutionary links (e.g., Hietanen, et al., 1998) and to culturally-specific affective
stimuli with learned semantic assocations (e.g., Wexler, Warrenburg, Schwartz, & Janer, 1992)
support an explanation of musical content as emotionally expressive and evocative, despite
considerable variation across cultural musical idiom for delineating which specific musical forms
and rules express or elicit which specific emotions.
Recent research and theoretical work with the human mirror neuronal system has
suggested that emotional response to music may be mediated by mirror neurons, which are
thought to be necessary in sensori-motor imitative behavior (including speech) and assessing
intention and action in others (Molnar-Szakacs & Overy, 2006). Molnar-Szakacs and Overy
have proposed that the human mirror neuronal system is responsible for both the interpretation of
musical representations of emotions, and the activation of related limbic system response, and,
presumably, subsequent cognitive assessment of emotional experience (Molnar-Szakacs &
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Overy, 2006). In a tentative model, the researchers proposed that auditory information travels
from the superior temporal gyrus, then to the mirror neuronal system, in which it is structurally
and expressively analyzed based upon culturally-specific and implicitly-learned interpretation of
musical “grammar.” This interpretation is then conducted through the anterior insula, which
interacts with the limbic system to produce affective, physiological response. The activated
limbic system subsequently interacts with the superior temporal gyrus and the mirror neuronal
system, affecting subsequent attention, interpretation, and response (Molnar-Szakacs & Overy,
2006). Although currently very tentative, the suggestion of such research, if accurate, is that the
dichotomous appearance of cognitivism and emotivism may be illusory—music may create a
representation of emotion (the cognitivist position) that automatically elicits an emotional
response (the emotivist position).
Categorical and Dimensional Models: How Should Emotional Experience Be Conceptualized?
Emotions are temporary subjective experiences influenced by subjective and objective
factors, and as such, they provide motivation and direction for seeking pleasure and avoiding
suffering, directing and allocating cognitive resources, and influencing action tendencies (P.
Lang, 1995). As temporary reactions to external and internal stimuli, emotions have external and
internal indicators, namely, “subjective feeling, expressive behavior, and physiological reaction.”
(Sloboda & Juslin, 2001, p. 85). Experimental studies measuring one or more of these reactions
to affective stimuli have flourished in the past century, along with disagreement over the best
way to illustrate how the classification of affective stimuli, their various elicited reactions, and
their (theoretically) associated subjective emotions co-vary in significant ways. Two approaches
dominate emotional research, particularly within music psychology: categorical models and
dimensional models.
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Emotional experience is generally perceived as discrete, complex, and categorical; an
angry person is relatively certain that he is angry, and may not consider how his interpretation of
this emotional experience as anger relates to other emotional experiences that go by different
names. Some researchers have proposed a model of emotional experience based on categorically
organized, functionally adaptive, basic emotions, and from these emotions (either by
combination or cognitive / situational inference) more complex emotional experiences are
produced (e.g., Izard, 1977). Different researchers have proposed different basic emotions, but a
degree of consensus has been achieved for conceptualizing fear, anger, sadness, happiness, and
disgust as discrete, universal, basic emotions (Juslin & Sloboda, 2001).
Contrasting with categorical approaches, a considerable body of research and theoretical
attention has been devoted toward the development of dimensional models of emotion, which are
principally divided along axes of arousal (non-arousing—arousing) and valence (positive—
negative). These models are markedly different from strict categorical approaches, and were
initially adopted to explain variance in the evaluation of affective stimuli, including facial
expression (Scholsberg, 1952), language (Ortony, Clore, & Collins, 1988; Shaver, Schwartz,
Kirson, & O’Connor, 1987), and emotional descriptors (Mehrabian & Russell, 1974; Osgood,
Suci, & Tannenbaum, 1957; Tellegen, 1985). Findings have generally supported the existence of
a semantic hierarchy of emotional description, organized by valence category (positive—
negative) and modulated by arousal (e.g. Osgood, Suci, & Tannenbaum, 1957). Psychophysiological indicators, including facial EMG measurements of the zygomaticus major,
corrugator supercilii, oribicularis oculi, and eyeblink startle reflex, skin conductance response
(SCR), and heart rate, have been found to predictably co-vary with dimensional self-report of
emotional experience and affective evaluation (P. Lang, 1995). In other words, investigations
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into autonomic and somatic reactions to affective stimuli yielded data that corresponded to the
dimensionally organized evaluations of such stimuli, determined by semantic differential.
Dimensional models of emotional experience form the conceptual bedrock for research of
emotional effects and perception in music psychology (e.g., Faith & Thayer, 2001), political
psychology (e.g., Marcus, 2000), and media psychology (e.g., Lang, 2006). However, the
specific model commonly used within music psychology, and the methodological approaches
that follow from it, requires scrutiny in comparison to other dimensional approaches.
Within music psychology, dimensional models built upon a bipolar conceptualization of
valence modulated by the dimension of arousal have garnered more attention than dual-drive
models. Russell and Feldman-Barrett (1999) have proposed that variability along these two axes
determine an emotional experience’s core affect, such as “fear” or “sadness” or “joy.” These are
positioned along dimensions of valence and activation, and can be considered conceptual
adaptations of the basic emotional categories used in categorical emotional models (Diener,
1999). Subjective, experiential context serves in the automatic formulation of a protypical
emotional experience, which may then be categorized in more discrete terms. Core affective
states operate as emotional anchors for interpreting a property of the self or the environment
(Lindquist & Barrett, 2008); context-specific, discrete emotional evaluations (e.g., “envy”) are
organized around these basic nodes in a fuzzy hierarchy (Russell & Fehr, 1994; Russell &
Feldman-Barrett, 1999).
This model is arranged in circumplex, such that emotional states are grouped in gradient
relationship with each other (for example, it is understood that “fear” and “anger” are more
closely related than “sadness” and “joy”) and diametrically opposed to their antithesis; for
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example, the high-arousal, negatively-valenced emotion, “anger,” is opposite the low-arousal,
positively-valenced emotion, “calmness” (Sloboda & Juslin, 2001).
Circumplexity has faced criticism from Watson, Wiese, Vaidya, and Tellegen (1999),
who criticized the model for being misrepresentative of actual data; although emotional
evaluations tend to “clump” in general coordinates, these are, in no way, perfectly equidistant
from each other, nor quantitatively inverse of their qualitative doppelgangers. Bipolarity—the
mutual exclusivity of positive and negative valence—has also been rejected based upon
psychobiological, behavioral, physiological, and self-report data (e.g., Cacioppo, Gardner, &
Bernston, 1999; P. Lang, 1995; Watson et al., 1999; cf. Green, Salovey, & Truax, 1999).
However, the bipolar, circumplex model (Russell & Feldman-Barrett, 1999) is generally
useful for describing the manner in which affect and activation are perceived, or, in other words,
the manner in which emotional experience is understood by most people (Cacioppo, Gardner &
Bernston, 1999; P. Lang, 1995; Sloboda & Juslin, 2001). Although a small number of studies
have employed facial electromyography (EMG) to measure the intensity and direction of
affective valence (positive—negative) elicited by auditory (M. Bradley & P. Lang, 2000;
Dimberg, 1990a; 1990b; Jäncke, Vogt, Musial, Lutz & Kalveram, 1996) and musical (Kallinen,
2004; Lundqvist, Carlsson, Hilmersson & Juslin, 2009; Roy et al., 2009; Witvliet & Vrana, 1996;
Witvliet, Vrana & Webb-Talmadge, 1998) stimuli, investigations into emotional response to
music are frequently focused solely on self-report. Research into musical perception and
emotional experience commonly focuses on the elicitation of “basic” categorical emotions (i.e.
fear, sadness, anger, joy, excitement, serenity) because of the abstract nature of musical content.
Furthermore, as musical experience is defined largely by the temporal fulfillment and violation
of listener expectations (Meyer, 1956) the methodologies of many music psychologists involve
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the rating of emotional valence and intensity in real-time response to dynamic, complex musical
passages, for which a fundamentally bipolar measurement instrument, the Continuous Response
Digital Interface (CDRI) has been developed (Juslin, 1997; Madsen, 1997).
Thayer and Faith (2001), in a series of experiments, measured self-report of categorical
differentials, along with bi-dimensional self-report of activation and valence, in response to
several musical selections. Strong correlational evidence between a circumplex model, selfappraisal of emotional response, and musical formal features (pitch and tempo) were found. A
positive relationship was found between tempo and arousal, and a general positive relationship
was found between pitch and valence, such that higher-pitched melodies were associated with
more positive affect than negative melodies. Musical stimulus conditions were subsequently
created, manipulated by pitch and tempo, and “correctly” reclassified semantically, and elicited
predicted brain electrical response, measured by EEG (Thayer, 1986; Thayer & Faith, 2001).
Cacioppo reassessed the bipolarity of valence assumed in valence—arousal dimensional
constructions (i.e. the mutual exclusivity of negative or positive valence), arguing instead for a
duality of motivational systems—appetitive and aversive—that may act independently or interact
to inhibit one another (Cacioppo & Gardner, 1999; Cacioppo, Gardner, & Berntson, 1999).
Cacioppo’s dual-drive model has been adopted in whole-heartedly by media psychologists
within the LC4MP paradigm (e.g., Lang, Shin, & S. Lee, 2005; Potter, LaTour, Braun-LaTour, &
Reichert, 2006). A related model that proposed independently activated positive and negative
affect has been proposed by Watson et al., 1999, and utilized to theoretically frame pioneering
studies of emotion in political science (e.g., Brader, 2005; Marcus, 2000).
Disregarding the controversy over the construction of dimensional affective models, the
character and intensity of emotional experience has been conceptualized across disciplines as a
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phenomenon modulated by the degree to which arousal is elicited, and by the perceived
pleasantness or unpleasantness of the stimulus (Cacioppo & Gardner, 1999; Green et al., 1999;
P. Lang, 1995).
Recent psychophysiological investigations have benefitted from the considerable
influence of dimensional emotion models that distinguish between arousal and valence (e.g.,
Russell & Feldman-Barrett, 1999), due to their ability to predictably account for experimental
variance (Sloboda & Juslin, 2001)—at least when consensus concerning the conceptual
definition of certain measurements is present (for example, regarding skin conductance response,
cf. Baumgartner, Esslen & Jäncke, 2006; Krumhansl, 1997).
What Structural Aspects of Music Can Be Manipulated to Elicit Predictable Responses?
Music, as a temporal arrangement of organized sound, is highly variable, simultaneously
abstract and symbolic, and therefore represents an elusive form of communication to accurately
describe, let alone effectively quantify. Because so many variables are constantly ‘in play,’ this
poses a particular problem for researchers of music psychology, especially in the replication of
experimental designs (Bartlett, 1996). Numerous physiological studies have been conducted
using musical and auditory stimulus materials, from the 19th century to the present (Bartlett,
1996). However, musical independent variables were often categorized vaguely, using terms
such as “stimulating—sedative,” “upbeat”, “loud—soft”, “fast—slow,” or “beautiful,” limiting
generalizability or theoretical integration (beyond consensus that fast tempos and loud volumes
generally increased arousal) (Bartlett, 1996). This degree of categorical subjectivity is likely
rooted in the exploratory nature of many music-related studies, the difficulty of separating
musical variables in a controlled fashion, and a focus on academic and classical musical
composition in music psychological studies (Bartlett, 1996; Demorest, 1995).
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Broad musicological categories that are frequently manipulated include tempo, modality,
harmonic complexity (e.g. consonance—dissonance), pitch, contour, timbre/instrumentation,
rhythm, perception of loudness (Lipscomb, 1996; Lipscomb & Hodges, 1996), and rhythmic
articulation (staccato—legato) (e.g., Gomez & Danuser, 2007). Due to the general consensus on
their primacy and the direction of their effects, the musical variables of tempo and modality will
be manipulated in the present study and are discussed in detail in the following paragraphs. This
is followed by discussion of other musicological variables that are more problematic and should
be taken in to consideration.
Tempo can be defined as the pace of a musical composition, and determines the exact
time-length of note values. It can be defined approximately; in Western notation, Italian terms
are commonly used for this purpose. Tempo may also be defined more specifically in beats per
minute (bpm). A beat is specifically determined by time signature and meter, but can be
intuitively understood in musical forms familiar with the listener (e.g. tapping one’s foot). This
compositional element is frequently studied because it is easily quantifiable. (Oakes & North,
2006). Tempo has been found to have a high positive relationship with arousal (e.g., Dalla
Bella, Peretz, Rousseau, Gosselin, 2001; Gomez & Danuser, 2007; Hevner, 1937; Thayer, 1986;
Thompson & Robitaille, 1992).
Thayer and Faith (2001), combining a circumplex, two-dimensional model of emotion
with self-report and physiological measurements of musical stimuli, proposed that tempo
primarily served to activate arousal. However, Dalla Bella et al. (2001) have found evidence that,
unlike adults, children under 6 years old evaluate the hedonic tone of musical pieces as a
function of tempo, rather than the traditionally accepted framework of modality or pitch. Bruner
(1990) also found evidence from meta-analysis that, other factors being equal, tempo had a
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generally positive relationship with positive affect, when between 70-110 bpm. This supports
both the culturally-learned associations of affect with modality, but also the assertion that tempo
and time perception involve more fundamentally physical processes than modality (Dalla Bella
et al., 2001).
Modality, which includes the concepts of scale and key, refers to relationships between
different musical pitches. A pitch is a culturally-determined value of oscillation frequency
(cycles per second, or hertz [Hz]). For example, the oboe’s A note, commonly used in orchestral
tuning, oscillates at 440Hz. The cellist uses this as a reference to tune her A string, which
vibrates at 220Hz—one octave lower—or, at one half of the initial frequency. For several
hundred years, Western musical theory has subdivided the octave into 12 equal values, or notes.
Combinations of these notes (usually, only 7 or 8 of these notes at one time) form scales, which
are the compositional bases for melody and harmony. Each note, however, is not equally
important within the group; rather, each has a hierarchal position based upon perceptions of
stability and centrality (Patel, 2003). Although the octave is a nearly universal musical concept,
considerable variation exists across cultural musical idiom as to how to subdivide this ratio. Like
verbal language, musical systems have artificial, culturally idiosyncratic rules that are implicitly
learned. If any one type of musical system were, in fact, natural or primal, there would be no
need to discuss it explicitly (Radocy & Boyle, 1997, p. 224).
But, like enculturation in general, these musical systems are implicitly learned by the
social group. Krumhansl and Toiviainen (2001) have proposed that musical listening involves
automatic, continual reappraisal of perceived key and note relationships. Patel, Gibson, Ratner,
Besson, and Holcomb (1998) compared event-related potentiality measurements of verbal and
musical syntax and found that incongruous (e.g. “out of key”) notes had an effect
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indistinguishable from linguistic irregularities (cf. Koelsch, Schroger, & Gunter, 2002).
Functional magnetic resonance neuroimaging of participants listening to classical compositions
that had been rearranged found that processing occurred in the region of the brain dedicated to
spoken language coherence (Levitin & Menon, 2003).
Modality has been found to heavily influence perception of affect, with major modalities
more positively associated with positive emotions and minor modalities associated with more
negative emotions (e.g. Dalla Bella et al., 2001; Gomez & Danuser, 2007; Lundqvist et al., 2009,
Peretz, Gagnon, & Brouchard, 1998; for discussion, see Crowder, 1984). Within Western music
of the past few centuries, minor key relationships (usually indicated by prominence of a minor
3rd interval and frequently the presence of minor 6th interval, and absence of major 3rd interval,
relative to the root) have predominantly been associated with negative emotional valence (e.g.
melancholy, anxiety, fear) and major key relationships (usually indicated by prominence of a
major 3rd interval, and frequently the presence of the major 6th interval, and absence of minor
3rd interval, relative to the root) indicate positive emotions (e.g. joy, happiness, tranquility)
(Dalla Bella et al., 2001; Gagnon & Peretz, 2003; Gomez & Danuser, 2007; Hevner, 1935;
Lundqvist et al., 2009). These associations between modality and emotional valence are
implicitly learned in a manner comparable to language acquisition and emotional-expressive
enculturation (Balkwill, Thompson, & Matsunaga, 2009; Dalla Bella et al. 2001). For example,
Peretz et al. (2001) have demonstrated that Western children under the age of six do not
associate specific modal relationships with discrete, or even bipolar, emotional expression.
Similarly, Nawrot (2003) conducted a matching experiment utilizing visual facial expression,
emotion words, and valenced musical content, finding that adults could accurately match music
with congruent image and emotional word, whereas young children could only match music with
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emotional words (and not facial expressions). The ability to emotionally interpret culturallyspecific sound content may precede other forms of ambiguous social communication; as a means
of response to and coordination with the adults’ emotional responses to sound and music, this
ability may be considered adaptively advantageous (Parncutt, 2006). An inverse relationship
between harmonic complexity and major modalities has also been observed, and so consonance
and simplicity of melodic structure has been found to predict positive emotional experience (e.g.,
Gabrielsson & Juslin, 2003, Gomez & Danuser, 2007; cf. Crowder, 1984). It should be noted
that the terms “minor” and “major” are fundamentally relative, and that every major scale (as a
collection of notes) is simultaneously a minor scale, depending on the listener’s / composer’s
determination of the tonic “center” or “root” note.
In measuring the effects of these musical elements for self-report and physiological
reaction, it is important to recognize the interaction that necessarily takes place between multiple
elements in any given musical composition, specifically that increases in tempo are positively
related to usage of staccato articulation and that musical content in major modalities have an
inverse relationship with harmonic complexity (Gomez & Danuser, 2007; Lundqvist et al.,
2009).
Melodic contour (ascending—descending) has been observed in a few studies to affect
judgments of valence, such that ascending melodies are positively related to positive valence and
descending melodies are negatively related to positive valence (e.g., Bruner, 1990; Collier &
Hubbard, 2001) although this relationship is rather weak in comparison to other factors, such as
modality and harmonic complexity (Gomez & Danuser, 2007).
Although Thayer and Faith (2001) found pitch to strongly co-vary with judgment of
valence, this distinction was not clearly illustrated by Gomez and Danuser (2007), potentially
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due to Thayer and Faith’s (2001) forced categorization design, or due to a lack of intercoder
consensus regarding pitch level in Gomez and Danuser’s (2007) pre-test content analysis of
stimulus materials.
The emotional effects of timbre/instrumentation are unclear, although subjective
associations have been measured (e.g., Bruner, 1990), indicating, for instance, the “coldness” of
brass instruments. More convincing studies have evaluated timbre in terms of congruity with
other musicological or contextual variables; for example, “stately” music is not played on steel
drums, piccolo flutes are not traditionally associated with sadness (e.g., Oakes & North, 2006;
Stewart & Punj, 1998). This will be discussed further in the following section.
Finally, evaluation of musical valence at low-levels of arousal has been observed to be
less predictable than at high-levels of arousal (e.g., Gabrielsson & Juslin, 1996; Gomez &
Danuser, 2007; Juslin, 1997; Thompson & Robitaille, 1992). This is consistent with
observations that bipolarity of affect is more demonstrable at higher levels of arousal, where
either the appetitive or aversive motivational systems are acutely activated (Green, Salovey, &
Truax, 1999).
Congruity of Music with Visual-Verbal Content and Context
There is a good deal of evidence, from various measurement paradigms, to suggest that
musical structural features, such as tempo and modality, exhibit strong associations with
affective responses. But the relationships between musical structure and emotions are not
entirely clear cut. Musical content also carries referential and semiotic baggage with it, and this
can be relatively independent of musical structure. For example, prior familiarity with a
recording or composition may elicit affective response and semantic interpretation (of, for
example, the subject matter of a song’s lyrics; Chou & Lien, 2010). Additionally, the structure
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of a familiar work can be replicated to the extent that is activates associative networks related to
the memory of the original work (this aspect has been referred to as indexicality; e.g., MacInnis
& Park, 1991).
A pertinent example can be observed anecdotally of music in a recent political ad. When
new-age composer Oldfield’s (1973) Tubular Bells is analyzed musically, its combination of soft
piano and glockenspiel playing a quasi-baroque minor-key melody that, although lacking in
resolution due to an unusual meter (7/4), is rather ambiguous. However, this recording became
iconic when it was used as the main theme in the 1973 horror film The Exorcist, chosen by the
director for its relative subtlety and ambiguity (Warner Brothers, 2000). The film itself,
however, was explicit in its depiction of demonic possession and the widely-reported audience
reactions to the film—including vomiting, fainting, and panic attacks—attest to its visceral
effects (as well as effective publicity) (Evans, 2009, p. 117). The music has become inextricably
linked to the film in Western popular culture (Evans, 2009; Hochman 1993; Singh, 2009). In
this way, a musical work whose structural elements are not traditionally associated with negative
affect can become culturally associated with negative affect nonetheless. These associations can
remain contextually meaningful and symbolically communicative; recent imitations of this
composition (varying slightly to presumably avoid copyright infringement) could be heard as
background music in an anti-immigration political campaign ad that aired during the 2010
election (Memmot, 2010). Political commentators lampooned the juxtaposition of antiimmigrant messages with quasi-horror-film music as a cynical, hackneyed attempt at
fearmongering and manipulation which bordered on insulting the intelligence of the voting
public (Memmot, 2010).
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Although it is an exceptional example, it nevertheless highlights the importance of
recognizing musical context, in addition to (and not necessarily in accordance with) the structural
features of its content.
Early marketing research that investigated the effects of music on purchase intention
(e.g., Gorn, 1982) often began from a behaviorist assumption that familiar and popular music
elicited positive emotions that could be conditionally associated with products. The practical
implications of Gorn’s (1982) work, in terms of environmental marketing, are rather intuitive—
contemporary, commercially-successful, culturally-familiar music is generally more successful at
selling products than culturally-unfamiliar music—however, numerous attempts to replicate the
initial findings or Gorn (1982) were unsuccessful (Kellaris & Cox, 1989).
A series of experiments by Alpert and Alpert (1989; 1990) found that negativelyvalenced music increased purchase intentions of greeting cards for negatively-valenced life
events (i.e. “melancholic” musical passages increased purchase intentions for “get-well-soon”
cards). The usage of contextually congruent music seemed to have an effect greater than the use
of positively-valenced (i.e. presumably, “preferred”) music. Alpert, Alpert, and Maltz (2005)
operationally defined “happy” and “sad” musical conditions (“major” and “minor” keys,
respectively) and found similar results: musical conditions that were appropriate for the purchase
occasion were more highly correlated with increased purchase intentions. Variations in tempo
between conditions were observed to increase self-reported arousal, although there was no
relationship between this measure and purchase intention (Alpert et al., 2005).
Results from both of these experiments are somewhat counterintuitive; “preferred” music
should be able to condition further preferences (Gorn, 1982); “sad” music is generally not
associated with appetitive behavior such as shopping (Alpert, et al., 2005). Kellaris and Cox
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(1989) have argued that Gorn’s (1982) experimental design was flawed based on, among other
things, insufficient conditioning. However the experimental findings of Gorn (1982) and Alpert
and colleagues (2005) experiments’ can be interpreted as illustrating the importance of
situational musical congruity. In the case of Gorn (1982), the experimental conditions compared
(assumed) preferences for the then-popular soundtrack from the film “Grease” to the culturallyunfamiliar music of Ravi Shankar, which raises concerns about ecological validity. Although
Hindustani music, and imitations of it, are commonly used in modern Western marketing
messages (Taylor, 2007), the use of such disparate musical conditions probably had unintended
effects (Kellaris & Cox, 1989). In the case of Alpert et al. (2005), the conditional situation of
negative affect was enhanced by negatively-valenced (though pleasurable) musical content.
The phenomenon of congruity refers to, primarily, harmonious coexistence of all
elements of a whole to create the perception of “business as usual.” Within the realm of musical
composition itself, elements are often manipulated and rules are frequently violated to create
incongruity within works, for, among other effects, humor (e.g., Haydn’s (1781/2001) neverending finale), tension and unease (e.g., the common use of lullaby motifs in horror films:
Goblin’s [1977] Suspiria; Komeda’s [1973] Rosemary’s Baby), novelty (e.g., Wendy Carlos’s
[1968] baroque-synthesizer adaptation, Switched-On Bach), or alienation and anxiety (e.g., the
frequent tension between mode and vocal affect in Wilson and Park’s Smile, 2004 [Nunns,
2002]).
Multimedia content that incorporates music is, by definition, at the whim of a larger
number of variables that threaten message unity. Oakes and North (2006) demonstrated clearly
that instrumentation (and, by extension, the generic texture) is critically important to the
perception of congruity. In an advertising study that manipulated musical instrumentation
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varying by piano (congruous) pipe organ (contextually incongruent) and steel drum (culturally
incongruent) conditions, the researchers found more negative evaluations for incongruous
musical conditions, and significantly worse memory for the steel drum condition, which was
attributed to the cognitive demand of reconciling this conceptually more severe incongruity
(Oakes & North, 2006). Corollary findings have been observed in relationship to manipulations
of musical genre (Stewart, Farmer, & Stannard, 1990; Stewart & Punj, 1998) and in the cultural
associations of advertised products paired with the cultural associations of musical content
(Hung, 2000; Lalwani, Lwin, & Ling, 2009).
The concept of congruity, also referred to as fit (MacInnis & Park, 1991), can perhaps be
understood as the perception of harmony (or, redundancy) within and between elements of the
message. The perception of an appropriate relationship between visual-verbal and musical
message elements has been a predictor of message memory (Kellaris et al., 1993) and
effectiveness in persuasive appeals (e.g., Brader, 2005; Kellaris & Kent, 1993; Lalwani et al.,
2009; MacInnis & Park, 1991) when compared to incongruity between these elements.
Vitouch (2001) explored the ability of music to infer the emotional tone of an ambiguous
film scene, when underscored with negatively-valenced or ambiguously-valenced music.
Participants were then asked to explain the life of the man in the scene, and to write a
continuation of that scene. Analysis of the responses found more negative interpretations and
continuations of the scene corresponded to the negative musical condition, and vice versa with
the ambiguous music condition (Vitouch, 2001).
A similar methodology exploring the concept of genre in film music was employed by
Bullerjahn and Güldenring (1994). An ambiguous film sequence was professionally scored by
five separate composers who were asked to create specific generic musical soundtracks (e.g.
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“western,” “horror”). Participants’ responses were analyzed and were found to vary by
emotional impact and narrative expectation according to musical condition. Musical elements
known to elicit responses were not controlled across conditions, but nevertheless, the results
indicated that novel musical stimulus serves as a perceptual cue to similar, familiar musical
works. Activation of the memories of these works may then spread to memories of their
associated visual-verbal content and emotional experience, confirming that music can serve as
the predominant semantic communicating element of an audiovisual stimulus.
Considering the findings of Bullerjahn and Güldenring (1994) and Vitouch (2001), it
seems appropriate to further address the concept of congruity, or “fit” between musical, verbal,
and visual elements. From the perspective of advertisers, the visual and verbal content is
somewhat fixed, and so congruity is primarily understood as the fitness of musical selection
within the larger gestalt of the message. In this formulation, for example, musical congruity in a
political attack would cue negative emotional response, increase arousal, and also reinforce
negative heuristics about the subject of the advertisement. Studies of generic and referential
music use (Brader, 2005; Bullerjahn & Güldenring, 1994; MacInnis & Park, 1991) or more
traditional approaches that conceptualize valence musicologically (Vitouch, 2001) imply that
musical content can heighten emotion as well as subtly (or not so subtly) convey larger symbolic
meaning.
Consideration of the observed relationship of modality to valence (e.g., Gomez &
Danuser, 2007) with L. D. Smith & Johnston’s (2001) Burkean content analysis of campaign
advertisements (which found that 94% of the sample population conformed to simplistic epic
[positive] or elegy [negative] dramatic frames), with findings concerning the persuasive
advantage when musical and verbal content are congruent (e.g., Kellaris & Kent, 1993; MacInnis
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& Park, 1991; Oakes & North, 2006), suggests that, by and large, music in major-key modalities
would be utilized in positive (epic) appeals and that minor-key modalities would be employed in
negative (elegy) appeals.
Connections to Social and Media Psychology
As was discussed previously, political advertising has been observed to frequently
employ symbolic cues and suggestive language, in an effort to “resonate” with viewers—at times
to get them to think things that a candidate might prefer not to explicitly advertise (Schwartz,
1973; also: Bargh, 1999; Jamieson, 1992).
Several areas of advertising research influenced by social psychology have investigated
this interplay between cognitive and affective elements in the formation of attitudes, and the
perceptive and persuasive impact of advertising (Pasadeos, Phelps, & Kim, 1998). Studies that
have looked at the factors that might predict attitude toward the ad (Aad) recognized that both
utilitarian and hedonic evaluations of a message influence overall attitude toward it, and, by
extension, the products, brands, or candidates it represents (e.g. Batra & Ahtola, 1990; Shimp,
1981). For political advertising, subjects illustrate an understanding of the message attributes
that they would like to inform their judgment of the message (these are utilitarian attributes, like
perception of credibility) and those which may impede reasonable perception (e.g. how
enjoyable a message is) (Tinkham & Weaver-Lariscy, 1994). Nevertheless, hedonic aspects
seem to be at least as significant, if not more so, than utilitarian message attributes, and these two
categories seem to operate independently, at least in the formation of Aad (Tinker & WeaverLariscy, 1994). This is supported, and complicated, by findings from Ottati and colleagues that
manipulating induced affect at time of message exposure can influence evaluation of candidates
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in congruent (for the politically naïve) or incongruent directions (for the politically savvy) (Ottati
& Isbell, 1996; Ottati & Wyer, 1993).
Dual-process theories of psychology, particularly the Elaboration Likelihood Model
(ELM) (Petty & Cacioppo, 1986; Petty, Cacioppo, & Schumann, 1983), have investigated some
of the ways in which a message’s ability to “resonate” affects the willingness or ability of a
viewer to cognitively evaluate its claims. Briefly, the ELM posits that two routes are used in
processing and evaluating information. The central route is involved in effortful cognitive
processing and evaluation of a stimulus, and the peripheral route operates at a lower level of
cognitive effort and is more susceptible to manipulation by simple elements such as affective
cues (Petty & Wegener, 1999). Because information processing resources are limited, the
motivation and ability of the recipient to centrally process information determines the likelihood
of elaboration. (Petty & Wegener, 1999). Advertising messages, unless exceptionally important
to a member of the audience, are generally thought to be processed at low levels of cognitive
involvement, and, thus, aspects of a message such as image, emotional cue, and structural
complexity may have considerable perceptive or persuasive impact (e.g., Dillman-Carpentier,
2010; North & Hargreaves, 1997; Potter & Callison, 2000; Thorson et al., 1991a). For example,
although ethical advertising practices are generally considered a normative prerequisite for
positive perception of an advertisement or sponsor (e.g., Simpson, Brown, & Widing, 1998;
Tinkham & Weaver-Lariscy, 1994), lack of elaboration may obscure ethical questions about the
information source from ever being raised (e.g., Shiv, Edell, & Payne, 1997; cf. Zajonc, 1980).
Moods conveyed in advertising messages also seem to affect the style of processing, such that
negative affect, generally, facilitates more systematic cognitive processing of information than
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positive affect (e.g., Marcus & MacKuen, 1993; Ottati, Terkildsen, & Hubbard, 1997; Palfai &
Salovey, 1993; cf. Wegener, Petty, & S. M. Smith, 1995).
Marketing researchers have utilized the ELM as a means of investigating attitudes toward
brands, products, advertisements, and related purchase intentions using musical stimuli as
independent variables. MacInnis and Park (1991) attempted to tease out two factors in selecting
music to sell shampoo: indexicality and fit. Indexicality refers to an object’s—in this case a
song’s—relationship to past emotional experience, whereas fit is analogous to the
aforementioned concept of congruity. The findings suggest that positive assessment of a brand
for high-involvement consumers is more reliant on it’s perceived appropriateness for what is
being advertised, while low-involvement consumers preferred music with high indexicality (of
positive emotions—i.e., not the Exorcist) (MacInnis & Park, 1991)
Similarly, Kellaris, Cox, & Cox (1993) studied music-message congruency and musical
“attention-gaining value” (which is conceptually defined as a combination of tempo and
amplitude dynamics), and demonstrated that congruent, attention-gaining music was effective for
message reception, while attention-gaining, incongruent music was detrimental to this process.
Incongruent conditions force the viewer to reconcile the contextual dissonance of an
inappropriate musical passage, and this is more difficult when the structural characteristics of the
music are more forcefully vying for the viewer’s attention. These findings can be related to
audio-visual redundancy research, which often manipulates the degree of relatedness between
audio and visual components of television messages, and usually confirms that nonredundant
messages are found to be less salient, are perceived less favorably, poorly elaborated upon, and
poorly remembered (e.g., Zhou, 2005). Viewers have difficulty reconciling mismatched audio
and visual information streams, and a similar effect seems to be observable in response to
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messages with musical content that did not match its audio and visual information (Kellaris et
al., 1993; Oakes & North, 2006). Thorson, Christ, and Caywood (1991a), testing for memory of
political ad content, produced several unexpected findings that were possibly related to issues of
musical—visual-verbal congruity. Attack ads were, across conditions, more poorly remembered
than support ads, but musical conditions were either upbeat or silent, however, suggesting that
attack ads with (upbeat) musical conditions may have been confounded by the use of incongruent
music (Thorson et al., 1991a).
Dual-process theories such as the Elaboration-Likelihood Model were formulated to
explain and predict evaluations of message content (Petty & Cacioppo, 1986). In order to
manipulate attitude formation regarding an object, effective advertising campaigns must also
convey some degree of information that is processed by the viewer, retained, and then retrieved
at a later time to guide thought and action. The Limited Capacity Model of Motivated Mediated
Message Processing (LC4MP) (A. Lang, 2000) focuses specifically on the effects of the structure
and content of mediated messages on these cognitive processes.
The LC4MP research paradigm conceptualizes humans as limited capacity information
processors, who actively encode, store, and retrieve mediated information as a result of
controlled (conscious) and automatic (unconscious) allocation of attentional resources and
motivation (appetitive—aversive) (A. Lang, 2000; 2006a; 2006b).
The process of encoding involves the creation of mental representations of perceived
stimuli, and includes sensory perception, the short-term storage of message information, and the
automatic and conscious selection of what aspects of a message to retain (A. Lang, 2000).
Encoding is generally measured through recognition memory tasks (A. Lang, 2006a). Once a
mental representation is produced, elements of it may form associative connections with related
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long-term memories (A. Lang, 2000), and the simultaneous activation of previous and novel
mental representations to form associations leads to storage (A. Lang, 2006a). Encoded
information is stored, to varying degrees, as a function of the motivation to process the
information, and is measured by cued recall (A. Lang, 2006a). Finally, the retrieval of
information is carried out through the activation of stored memories, and measured by free recall
(A. Lang, 2006a). These processes are simultaneous and ongoing, and because cognitive
resources are limited, the automatic allocation towards one subprocess can lead to deficiencies in
other processes, e.g., message content can be well-attended but poorly remembered (A. Lang,
2006a).
Thus, the LC4MP experimental paradigm often focuses on the manipulation of three
aspects of mediated message construction that affect processing: motivational valence
(appetive—aversive), physiological arousal, and automatic resource allocation.
Motivation, in this sense, refers not only to message salience (i.e. as used in the
Elaboration Likelihood Model), but also to the degree of arousal and the elicited valence of the
content. Mediated messages elicit the independent (or concurrent) activation (or non-activation)
of two motivational systems, appetitive and aversive (P. Lang, Greenwald, M. Bradley, &
Hamm, 1993). To avoid oversimplification, the appetitive system is concerned with finding
food, mates, and resources while the aversive system is geared toward the evaluation of external
threats for the purposes of avoidance or confrontation. These motivational systems are
evolutionarily adaptive and guide human evaluation of, and response to, external stimuli.
Generally, negative stimuli lead to increases in aversive activation while positive stimuli lead to
increases in appetitive activation (P. Lang, 1995). Rapid evaluation of a stimulus is fundamental
to the survival of the organism, so the aversive system responds quickly to moderately arousing
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negative stimuli (A. Lang, 2006a; 2006b). This phenomenon, referred to as negativity bias,
results in allocation of cognitive resources toward the evaluation of the stimulus and the decision
of proper action (in light of prior knowledge and past experience, which must be retrieved), at
the expense of the encoding subprocess (A. Lang, 2006a) In contrast, the appetitive system is
theoretically more active during lower levels of arousal—creating a positivity offset—and
allocates resources to encoding and storage in order to accurately assess and remember
appetitively relevant stimuli (A. Lang, 2006a).
Media research within the LC4MP paradigm has focused considerable attention on
elements of visual and audio production that may influence the processing of mediated messages.
Musical content has been utilized in conjunction with other message elements for arousing or
emotionally-valenced experimental conditions. For example, Grabe, Zhou, A. Lang, and Bolls
(2000) examined the physiological, evaluative, and memory effects of formal production
elements in television news stories, with the inclusion of mood-appropriate musical content as
one of five formal features that were incorporated into the “tabloid” news condition. Bolls, A.
Lang, and Potter (2001) controlling for arousal, measured the emotional and cognitive effects of
positive and negative valence in radio broadcast messages, and both conditions featured
advertisements with mood-congruent musical content.
Dillman-Carpentier (2010) measured recognition memory for, and enjoyment of, radio
news segments varying by musical complexity and anchor gender, with perplexing results.
Musical conditions were entirely rhythmic to avoid potential confounds with modality,
congruency, and instrumentation, with each condition adding more percussive elements (nonesimple-moderate-complex). Tempo was controlled across conditions. Findings suggested that
very simple rhythms were better remembered when combined with male anchors, whereas
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slightly more complex rhythms were better remembered in the female anchor condition. A
replication which removed musical conditions found no effect of anchor gender upon recognition
memory. The relationship between pitch of the percussive instruments and pitch range of
anchors’ voices was suggested as a possible explanation. However, although quantitative tempo
remained the same across conditions, the rhythmic pattern in the complex condition effectively
doubled, from 67.5bpm to 135bpm, because it shifted from whole-notes to half-notes as its base.
This wide discrepancy of qualitative tempo may offer some further explanation of these
confusing results (cf. Oakes & North, 2006). Nevertheless, the interaction between anchor voice
and musical complexity remains mysterious and demonstrates the need to consider this aspect of
verbal message construction in the process of creating or selecting experimental stimulus
conditions (Dillman-Carpentier, 2010).
Niederdeppe, Davis, Farrelly, and Yarsevich (2007) conducted a content analysis of
formal features in anti-smoking advertisements, then performed phone surveys to measure recall
of individual ads from their sample. One of the formal features coded for was the presence of
loud and fast music (operationalized as 120bpm or above), and a modest but statistically
significant correlation was found, suggesting that the presence of this music aided recall
(Niederdeppe et al., 2007).
Although research regarding musical components of mediated messages has not been
thoroughly conducted within the LC4MP paradigm, theoretical and methodological
commonalities between it and modern music psychological research allow for predictions
concerning the effects of musical stimuli to be advanced.
Theoretically, modern music psychological research frequently utilizes dimensional
(valence, arousal) emotion models (e.g., Russell & Feldman-Barrett, 1999) for predictive and
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explanatory purposes (e.g., Gomez & Danuser, 2007; Thayer & Faith, 2001). Motivated
cognition (e.g., Cacioppo & Bernston, 1999), which parses valence into separate, variably active
drives (appetitive, aversive) frequently undergirds LC4MP research. This conceptual difference,
for purposes of the current study, should not play a significant role, as emotional experience
frequently remains bipolar (Cacioppo & Gardner 1999), and the intended sentiments evoked by
political campaign advertisements generally avoid emotionally complex central or peripheral
content (e.g., S. Bradley, Angelini, & S. Lee, 2007; Johnson-Cartee & Copeland, 1997; Page,
1976; L. D. Smith & Johnston, 1991). Although negative “burlesque” campaign messages (L. D.
Smith & Johnston, 1991), which utilize exaggerated positive style to communicate negative
content, may potentially elicit coactive responses (e.g., Sparks, 2006), these advertisements are
numerically rare in campaign advertising populations (approximately 1% for L. D. Smith and
Johnston, 1991; approximately 6% for Ezell, 2010), and are not investigated in the current
experiment.
The measurement methodologies for LC4MP and music psychological studies further
reduce the effect of conceptual discrepancies. Self-report measurement from both disciplines
frequently assumes bipolarity of emotional experience; for example, both continuous response
digital interface (CDRI) for musical content (Juslin, 1997) and the Self-Assessment Manikin
(SAM) in LC4MP (e.g., Potter & Choi, 2006) measure valence as positive or negative. Between
disciplines, physiological measurements measure similar indicators of emotion and cognition.
Facial EMG of activity across the corrugator supercilii is utilized as a measurement of negative
emotional response in music psychology (e.g., Kallinen, 2004; Lundqvist et al., 2009; Roy et al.,
2009; Witvliet & Vrana, 1996, 2007) and aversive activation in media psychology (Bolls et al.,
2001; Hazlett & Hazlett, 1999; S. Lee & Potter, 2005; Potter, LaTour et al., 2006); zygomaticus
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major activity is similarly measured as positive emotional response (e.g., Kallinen, 2004;
Lundqvist et al., 2009; Roy et al., 2009; Witvliet & Vrana, 1996, 2007) or appetitive activation
(Bolls et al., 2001; S. Bradley et al., 2007; Hazlett & Hazlett, 1999).
Skin conductance response (SCR) is conceptualized as an indicator of arousal within
media psychology (e.g., Grabe, A. Lang, Zhou, & Bolls, 2000; A. Lang et al., 2000), and
although many music psychologists have adopted this interpretation (e.g. Gomez & Danuser,
2007); researchers who do not employ dimensional emotional theories frequently produce
confusing results (for review, see Roy et al., 2009).
Thus, musical content can be conceptualized as a peripheral element of televisual
communication which serves the following functions: guide and direct attention; evoke emotion;
provide information (Vitouch, 2001). Previous subsections have discussed some of the ways in
which music serves to evoke emotion, or emotionalize visual-verbal message components.
Subsequent discussion called attention to some of the cultural, contextual and referential aspects
of music which engender further interaction between music and message, sometimes
unpredictably, and independently of a producer’s intentions.
Despite consensus on exactly how music operates within the gestalt of the advertising
message, the significance of musical content in formulating and enhancing campaign
advertisements has been recognized and discussed by numerous scholars (e.g., Brader, 2005;
Kaid & Johnston, 2001; Kern, 1989; Shyles, 1986).
Summary, Experimental Hypotheses and Research Questions
The present research seeks to address two questions: (1) how does musical content
interact with visual-verbal content in the context of modern political advertising messages,
regarding emotional, cognitive, and attitudinal effects?; (2) can certain structural features of
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musical content be manipulated to elicit significantly discrepant emotional, cognitive, and
attitudinal effects in a predictable fashion?
The researcher plans to address these two driving questions by manipulating the
following independent variables: (1) visual-verbal valence of a political advertisement,
consisting of positive and negative conditions; (2) musical tempo, consisting of fast and slow
conditions; (3) musical congruity with visual-verbal valence, operating as a function of modality,
and consisting of ambiguous and congruent conditions.
Effects of the manipulation of these variables will be investigated for the following
dependent variables: (1) arousal, measured through self-report and operationalized as change in
skin-conductance response (SCR); (2) valence, measured through self-report and conceptualized
as activation of (a) the aversive system, operationalized as increased activity across the
corrugator supercilii, and/or (b) the appetitive system, operationalized as increased activity
across the zygomaticus major, measured through facial EMG; (3) attitudes toward the
advertisement utilizing a 15 attribute semantic differential instrument adapted from Tinkham and
Weaver-Lariscy (1994); (4) encoding of the message, measured by accuracy of recognition
sensitivity and liberality of criterion bias, using a forced-choice audio recognition task
Considering these dependent and independent variables, an attempt to answer the two
aforementioned primary questions requires certain evidence-based assumptions that have already
been discussed separately. Prior to statements of specific hypotheses, these assumptions are
briefly synthesized and summarized:
Regarding emotion: (a) both music and audiovisual political advertising messages can
separately elicit measurable affective response (S. Bradley et al., 2007; Lundqvist et al., 2009);
(b) affective response can be measured as changes along dimensions of arousal and valence (M.
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Bradley, 1994; Cacioppo & Gardner, 1999; Faith & Thayer, 2001; Juslin & Sloboda, 2001;
Osgood et al., 1957; Russell & Feldman-Barrett, 1999); (c) arousal can be measured by selfreport (e.g., M. Bradley & P. Lang, 1994; Mehrabian & Russell, 1974) and skin-conductance
response (M. Bradley, Cuthbert, & P. Lang, 1990; Gomez & Danuser, 2007; P. Lang, Davis, &
Öhman, 2000); (d) valence can be measured by self-report (e.g., M. Bradley & P. Lang, 1994,
Juslin, 1997; Mehrabian & Russell, 1974) and facial EMG (e.g. P. Lang et al., 1993; Bolls et al.,
2001; Witvliet & Vrana, 2007).
Regarding structural components of music: (a) modality is a musical structural element
that can predictably communicate / elicit positive or negative affective valence within the
Western musical idiom (Bruner, 1990; Gomez & Danuser, 2007; Husain, Thompson, &
Schellenberg, 2002; Peretz et al., 1998, Witvliet & Vrana, 2007); (b) tempo is a musical
structural element that can predictably communicate / elicit physiological arousal within the
Western musical idiom (Bartlett, 1996; Bruner, 1990; Collier & Hubbard, 2001; Dalla Bella et
al., 2001; Dillman-Carpentier & Potter, 2007; Thompson & Robitaille, 1992); (c) modality and
tempo can interact to communicate discrete emotional categories within the Western musical
idiom (Gagnon & Peretz, 2002; Gomez & Danuser, 2007; Thayer & Faith, 2001); (d) the extent
to which musical content is congruent with a mediated message’s verbal-visual content can
affect the affective response to and interpretation of the overall message (Brader, 2005; Kellaris
et al., 1993; MacInnis & Park, 1991; Oakes & North, 2006).
Regarding cognition: (a) cognitive processes can partially be measured by informationprocessing approaches such as the LC4MP; (b) encoding is a primary task of information
processing; (c) the extent of this process is limited to available cognitive resources, allocated
automatically and intentionally; (d) encoding can be measured by memory tasks such as
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recognition memory; (e) allocation of cognitive resources can be affected by arousing stimuli
and/or (f) emotionally-valenced stimuli such as (g) audiovisual content (e.g., Bolls et al., 2001;
S. Bradley et al., 2007; A. Lang et al., 2007; Potter et al., 2008; Sparks, 2006; Zhou, 2005) and
(h) musical content (Arkes, Rettig, & Scougale, 1986); (i) musical content can be structurally
manipulated to affect arousal and valence (Bruner, 1990; Gomez & Danuser, 2007; Kellaris &
Kent, 1993; Roy et al., 2009; Thayer & Faith, 2001).
Regarding evaluation of message attributes: (a) viewers of advertisements form
measurable attitudes about these messages that can, in turn, predict broader attitudes about
products or brands (Mitchell & Olson, 1981; Shimp, 1981), as well as candidates (e.g., Thorson
et al., 1991a); (b) evaluation of a message’s hedonic value and salience make up elements of
attitude toward the ad (Batra & Ahtola, 1990; Tinkham & Weaver-Lariscy, 1994); (c) in keeping
with the ELM, the motivation to centrally process political advertisements of fictitious
candidates in a non-election year can assumed to be very low suggesting that (d) peripheral cues
will primarily serve as perceptual guides; (e) musical content can peripherally influence hedonic
evaluation of messages (e.g., Galizio & Hendrick, 1972; MacInnis & Park, 1991; K. C. Smith &
Cuddy, 1986); (f) hedonic evaluation is clearly related to perception of arousal, and, to a lesser
extent, valence (e.g., Tinkham & Weaver-Lariscy, 1994); (g) perception of congruity between
musical content and other message elements occurs at low-involvement (MacInnis & Park, 1991;
Oakes & North, 2006) and can be manipulated to affect Aad (e.g., Oakes & North, 2006); (j)
valence, arousal, and music-message congruity can be manipulated musicologically; (i) although
manipulation of emotionalizing content, such as music, may also affect perception of the
utilitarian and hedonic attributes of a message in complex ways relating to individual differences
in personality and background which need to be taken into consideration.
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Facial Electromyography
Modern speculation about the connection between muscle activity and the evolutionarily
adaptive indication of emotion can be observed in the writings of Darwin (1872) and James
(1884). Systematic studies of muscular facial expression as a means of emotional
communication have indicated that the experience of positive and negative valence is
communicated in this manner, and that the electrical activity of muscles associated with smiling
(zygomaticus major and orbicularis oculi) and frowning (corrugator supercilii) can be measured
to indicate emotional expression invisible to the naked eye (e.g., Ekman, 1993; Schlosberg,
1952; Tassinary & Cacioppo, 2000).
The appetitive and aversive drives were attenuated by evolutionary processes to
motivationally relevant stimuli hundreds of thousands of year ago, but they still have initial
difficultly discerning between a photograph of a bear and the real thing (P. Lang et al., 1993).
Facial electromyogram was developed as a reliable method to test these responses, and was also
shown to vary with the intensity of affective response (Cacioppo et al., 1986). Researchers from
various fields have used this to their advantage by measuring facial EMG response to linguistic
(Wexler et al., 1992), auditory (M. Bradley & P. Lang, 2000; Dimberg, 1990a; Jäncke, et al.,
1996), pictorial (Dimberg, 1986; P. Lang et al., 1993), affective vocal (Hientanen, Surakka, &
Linnankoski, 1998), musical (Kallinen, 2004; Lundqvist et al., 2009; Witvliet & Vrana, 1995;
1996; Witvliet et al., 1998;), non-verbal expression of political figures (McHugo, Lanzetta, &
Bush, 1991), and multimedia stimuli (Bolls et al., 2001; S. Bradley et al., 2007; Hazlett &
Hazlett, 1999; S. Lee & Potter, 2005; Potter, LaTour et al., 2006). Generally, researchers have
found facial EMG to correspond to self-reported valence evaluations of stimuli (e.g., P. Lang,
1995), with the added advantage of illustrating real-time reaction (Hazlett & Hazlett, 1999).
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Musical experiments utilizing facial EMG often employ evaluative pre-tests to predict
appetitive or aversive activation, and, because musical emotional tone is not solely conditional
upon modality, minor key compositions may be classified as positively arousing, while major
key compositions are classified as negatively arousing, and EMG data confirm these findings
(e.g., Witvliet & Vrana, 2007). However, modal considerations, along with other variables have
been utilized in a manner corresponding to the illustration of musical structural main effects (p.
24) (e.g., Kallinen, 2004; Lundqvist et al., 2009).
Bolls, A. Lang, and Potter (2001) manipulated the message valence of audio advertising
messages (positive and negative) and found that activity along the zygomaticus major muscle
group increased for positive conditions, and activity along the corrugator supercilii muscle
group increased for negative conditions. S. Bradley et al. (2007) measured activity along the
zygomaticus major and orbicularis oculi and found it responded to positive political appeals,
which, as the authors’ note, was not entirely intuitive, because subjective evaluation of political
ads as “positive” could risk exaggeration due to comparison with overtly negative ads. This
study measured corrugator supercilii and a related facial EMG measure, the startle-blink reflex,
to index aversive activation. Although significant activity was not observed in the corrugator
supercilii, startle-blink reflex found that negative political ads increased aversive activation.
These studies suggest the following hypotheses:
H1a: Positive messages will elicit the highest appetitive motivational activation of all
conditions, defined as higher EMG measurement over the zygomaticus major muscle group.
H1b: Positive message in congruent musical conditions will elicit higher appetitive
motivational activation than positive-ambiguous, negative-congruent, or negative-ambiguous
conditions, defined as higher EMG measurement over the zygomaticus major muscle group.
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Music psychology research has found that manipulation of tempo can have not only a
positive main effect on arousal, but also upon perceived valence (e.g., Bruner, 1990; Gomez &
Danuser, 2007) and that, developmentally, perception of valence is influenced by tempo prior to
musical enculturation (e.g., Dalla Bella et al., 2001). However, it is unclear whether this
relationship should be expected in negative message conditions, suggesting the following
question:
RQ1a: Does manipulation of tempo have any observable effects—either independently or
in conjunction with other independent variables—on change in appetitive activation measured by
change in EMG activity over the zygomaticus major muscle group?
H1c: Negative messages will elicit the higher aversive motivational activation than
positive conditions, defined as higher EMG measurement over the corrugator supercilii muscle
group.
RQ1b: Does manipulation of congruity have any observable effects—either
independently or in conjunction with other independent variables—on change in aversive
motivational activation, defined as measurable change in EMG measurement over the corrugator
supercilii muscle group?
RQ1c: Does manipulation of tempo have any observable effects—either independently or
in conjunction with other independent variables—on change in aversive motivational activation,
defined as measurable change in EMG measurement over the corrugator supercilii muscle
group?
Ottati and Isbell (1996) have observed differences in the affective evaluation of political
candidates between politically sophisticated and politically unsophisticated respondents, such
that low-efficiency (i.e. low sophistication) processors exhibit an affective “assimilation” effect
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(e.g. positivity is evaluated positively), while high-efficiency (i.e. high sophistication processors)
demonstrate a “contrast” effect to affective stimuli as a means of cognitive self-correction (e.g.
positivity is evaluated negatively). It is unclear whether these contrast/assimilation effects would
be evident in real-time measures of change in facial EMG activity, or whether manipulation of
musical content in the context of a political ad would constitute adequate affective grounds for
assimilation/contrast (and, if so, in what way). This suggests the following question:
RQ1d: Can any relationships between differences among participants in aversive
motivational response to the independent variables, measured by change in EMG activity over
the corrugator supercilii muscle group, be explained by differences in level of political
sophistication among participants?
Skin Conductance Response
The measurement of electrodermal activity (EDA) analyzes the degree of activation in
the sympathetic nervous system (SNS) by measuring the phasic (or, large fluctuations of) activity
of the enervated eccrine sweat glands in the hands (Skin Conductance Response—SCR) or the
tonic levels of response (Skin Conductance Levels—SCL) (Stern, Ray, & Davis, 1980). These
measurements haves been frequently operationalized as indicators of arousal levels, independent
of valence (e.g., P. Lang, 1995; Ravaja, 2004), and observed to generally increase in response to
a priori arousing stimuli, and decrease in response to calm visual, audio, and audiovisual stimuli
(e.g., Bolls et al., 2001; Grabe et al., 2000; Hubert & de Jong-Meyer, 1990; Reeves, A. Lang,
Kim & Tatar, 1999; Simons, Detenber, Roedema, & Reiss, 1999).
Within much of music psychophysiology, electrodermal activity lacks conceptualization,
so contradictory findings are commonly observed (e.g., Roy et al., 2009). Although it was
mentioned previously that music psychologists frequently adopt dimensional emotion models
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(e.g., Russell & Feldman-Barrett, 1999; Thayer & Faith, 2001), these experimental paradigms
frequently focus on self-report measures, such as Continuous Response Digital Interface (e.g.,
Schubert, 2001), and have benefited from the ability of dimensional models to explain the
variance of emotional response (cf. Juslin, 1997; Madsen, 1997). Even within the dimensional
approaches, the use of circumplex models has suggested that basic musical emotions are
“attractors” in dimensional, affective space (i.e., “sadness” tends toward low-arousal, negativevalence areas) (Thayer & Faith, 2001).
Measures of physiological response often utilize stimulus conditions based on categorical
emotional descriptors (i.e., “fearful” music; “happy” music), frequently drawn from the classical
repertoire. So, as Roy et al., 2009 have noted, “fearful” music may elicit highest SCR levels
(Khalfa, Peretz, Blondin, & Robert, 2002; Krumhansl, 1997), while “happy” music may elicit
higher SCL readings (Krumhansl, 1997). Or, “fearful” and “sad” musical conditions may find
higher SCLs (Baumgartner et al., 2006). If stimulus conditions are categorized as “unpleasant”
and “pleasant,” the matter is still unresolved; as some findings show “unpleasant” music as more
likely to increase SCLs (Nater, Abbruzzese, Krebs, & Ehlert, 2006) and others suggest that SCLs
increase in “pleasant” conditions (Roy, et al., 2009). These inconsistencies are difficult to tease
out, not in the least because autonomic activity alone is often inconclusive for distinguishing
discrete emotions (Cacioppo, Klein, Berntson & Hatfield, 1993).
Bartlett’s (1996) review of music physiology in the 19th-20th centuries has generally
found that “arousing” music (characterized by fast-tempo, dynamism, staccato technique, strong
rhythm) tended to evoke increased levels of EDA. Modern music psychophysiological
investigations that utilize dimensional emotion theories and manipulate musical structural
elements in a controlled manner have been more effective in operationalizing increased skin52

conductance as an indication of increased sympathetic arousal. Unsurprisingly, such studies
frequently find tempo as the most direct structural element for modulating skin conductance
(e.g., Dillman-Carpentier & Potter, 2007; Gomez & Danuser, 2007; Lundqvist et al., 2009),
although tempo’s associated structural elements (articulation and accentuation) were also found
modestly evoke increased SCLs as well (Gomez & Danuser, 2007).
Audiovisual content has been shown to predictably elicit arousal, as measured by selfreport and EDA measurement (e.g., A. Lang et al., 1999; A. Lang, Dhillon, & Dong, 1995; A.
Lang, Newhaven, & Reeves, 1996), and various media formats have predictably demonstrated
that arousal of the appetitive system can be elicited by positively-valenced content, while arousal
of the aversive system can be elicited by negatively-valenced content, and that the extent to
which content is arousing can modulate appetitive or aversive activation, respectively (shown to
reliable aversive activation and due to the phenomenon of negativity bias, the aversive system is
more active during moderately arousing content (e.g., A. Lang et al., 2007; A. Lang, Shin & S.
Lee, 2005; Potter, LaTour et al., 2006) and the aversive system has been shown to react more
swiftly and severely at levels of moderate arousal (e.g., S. Bradley et al., 2007; Cacioppo &
Gardner, 1999).
Considering these findings, it is predicted that:
H2a: Message valence will have a main effect with negative conditions eliciting higher
physiological arousal, measured in change in skin conductance level and number of skin
conductance responses, than positively-valenced message conditions.
H2b: Musical tempo will have a main effect on physiological arousal such that higher
tempo musical conditions will elicit higher numbers of skin conductance responses than lower
tempos.
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The influence of the more active aversive system in response to negative content, versus
the ability of the musical structural element, tempo, to modulate arousal, prevents a clear
prediction regarding how the valence, congruence, and tempo variables will interact, if at all, to
affect these dependent variables. For this reason, no further predictions will be made.
RQ2: How do musical tempo, message valence, and message-music congruity interact, if
at all, to elicit arousal, operationalized as changes in numbers of skin conductance responses?
Self-Report of Affective Experience
An important way of corroborating physiological indications of emotional experience
with a participant’s perceived emotional experience is to utilize self-report measurements. Twodimensional self-report of the assessment of valence and arousal, utilizing the Self-Assessment
Manikin (SAM), has been demonstrated to highly correlate to self-report results from the 18point Semantic Differential (M. Bradley & P. Lang, 1994; Mehrabian & Russell, 1974), as well
as physiological indicators of valence, like facial EMG, and arousal, measured by skin
conductance (P. Lang, Greenwald, M. Bradley, & Hamm, 1993). Two experiments by Brader
(2005) manipulated the construction of positive and negative messages respectively, including or
excluding non-verbal, emotionally-appropriate cues (images and music). Self-reported levels of
hope and excitement (in the positive experiment) and anxiety (in the negative experiment) were
significantly higher for conditions with congruent imagery and musical content, when compared
to neutral imagery and no music (Brader, 2005). These semantic categories are analogous to
positive affect (for hope and excitement) and negative affect (for anxiety) within Watson and
Tellegen’s dimensional model of emotion, which are, in turn, comparable to appetitive and
aversive activation in Cacioppo’s model, respectively (cf. Brader, 2005; Cacioppo & Gardner,
1999; Marcus, 2000; Watson, Wiese, Vaidya, & Tellegen, 1999).
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Corresponding to the previous hypotheses regarding psychophysiological dependent
variables, the following hypothesis is proposed:
H3a: Positive messages will elicit higher appetitive motivational activation, defined as
higher self-reported valence ratings, compared to negative messages.
H3b: Message valence and modal congruity will interact such that positive messages with
modally congruent music will facilitate higher self-reported valence compared to positive
messages with modally ambiguous music; responses to positive messages, regardless of modal
congruity, will be higher than responses to negative messages, regardless of congruity.
Numerous studies have found that, all things being equal, negatively-valenced content is
more arousing than positive-valenced content (e.g., S. Bradley et al., 2007), suggesting that:
H3c: Negative messages will elicit higher non-specific arousal, measured by self-reported
ratings of arousal, compared to positive messages.
Musical tempo has been shown to predictably communicate and/or elicit physiological
and self-reported arousal (Bartlett, 1996; Bruner, 1990; Collier & Hubbard, 2001; Dalla Bella et
al., 2001, Dillman-Carpentier & Potter, 2007; Thompson & Robitaille, 1992), suggesting:
H3d: Fast-tempo musical conditions will elicit higher non-specific arousal, measured by
self-reported ratings of arousal, compared to slow-tempo musical conditions.
Evaluation of Attitude toward the Ad
Due to the complexity of the antecedents toward voting intention, it has been observed
that internally valid experimental measurements advertising effects on voting behavior suffer
considerably from external validity (Ansolabehere, Iyengar, & Simon, 1999). Similarly,
experimental research concerned with the formation of attitudes toward a candidate must take an
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entire political and cultural mediated ecosystem, as well as participants’ self-concept of their
place in it, into consideration (e.g., Rahn, Aldrich, Borgida, 1994).
The current study must concede to limit the investigation of attitudinal effects to the level
of the advertising message. Attitude toward the ad (Aad) is a measurement frequently employed
in consumer research, and has been used as both as a dependent variable an independent variable
(manipulated to predict evaluation of product or brand attributes, brand cognitions, or to gauge
behavioral consequences) (Brown & Stayman, 1992). Experimental studies of political
advertising have used Aad, or conceptually related measures, to gauge, for example, how “low”
one can go before a backlash occurs (Pinkelton, 1997). Tinkham and Weaver-Lariscy (1994)
posited that attitudes toward a political advertisement are a combination of judgments regarding
hedonic value and message salience (or, utility), and that while respondents might “recognize”
that ethical or informative attributes are normatively desirable antecedents toward Aad, selfreport indicates that entertainment value, excitement, and other hedonic variables also influence
response to a message (cf. Batra & Ahtola, 1991). This suggests:
H4a: Positive messages will rate higher in ratings of hedonic value, in comparison to
negative messages.
In accordance with persuasion approaches that separate higher and lower levels of
processing in various ways (e.g., Chaiken, 1980; Petty, Cacioppo, & Schumann, 1983) and
consider various message elements to be more or less salient at each level, the present study
conceptualizes that musical content is primarily utilized by advertisers and viewers as an
affective, peripheral cue. It should be stated that the central—peripheral distinction of
processing is not directly analogous to the attribution of utilitarian or hedonic value. Rather, it is
assumed that advertising content, particularly regionally distant and/or fictional political
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advertisements, should be afforded low salience by viewers, and thus peripheral cues should
guide perception and evaluation of both utilitarian and hedonic dimensions of attitude toward the
message. Considerable research has indicated that positive and negative affect can be induced
by low-level salient cues, such as attractive actors (Kahle & Homer, 1985) or musical content
(Oakes & North, 2006; Park & Young, 1986). Furthermore, production elements may be used as
a low-level heuristic (Chaiken, 1980) in the attribution of utilitarian attributes. For example,
cheap production values in an advertisement may elicit somewhat automatic evaluation of a
product as low-quality or of a source to be less credible (e.g., Kirmani & Wright, 1989).
Studies of advertising and marketing that manipulate the congruity of message and
musical elements have found that congruent musical conditions are preferred over incongruent
musical conditions (Oakes & North, 2006). It is unclear if such findings should apply to negative
messages in addition to positive ones (cf. Brader, 2005), although it is reasonable to assume that
musical congruity may be preferable to musical ambiguity in a negative message because it
serves as a redundant (e.g., Zhou, 2005) low-level salient cue (Alpert, Alpert, & Maltz, 2005;
Oakes & North, 2006; Park & Young, 1986).
H4b: Musically congruent messages will be rate higher in ratings of hedonic value, in
comparison to musically ambiguous.
Although usually associated with arousal, musical tempo has been also conceptualized as
a musicological communicator of affect that may be more primary than modality (e.g., Dalla
Bella et al., 2001; Peretz et al., 2001). However, it is unclear if negative, high-tempo conditions
would be hedonically equivalent to positive, high-tempo conditions.
RQ4a: What effect, if any, does tempo have on hedonic value attribution, either
independently or in conjunction with other independent variable?
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It stands to reason that perception of message salience may be increased by the use of
congruent or arousing affective cues (congruity, tempo) (e.g., Bullerjahn & Güldenring, 1994;
MacInnis & Park, 1991; Shiv et al., 1997; Tinkham & Weaver-Lariscy, 1994), However,
political attack ads are risky in terms of perception of credibility (e.g., Ansolabehere et al., 1999;
Memmot, 2010). This leads to the question:
RQ4b: How do the independent variables of message valence, musical congruity, and
tempo operate, either alone or through interaction, to affect judgments of message salience, if at
all?
Evidence that respondents’ level of political sophistication may help explain variation in
how affective cues influence their attitudinal responses toward candidates (e.g., Ottati & Isbell,
1996) has already been discussed regarding facial EMG measures and should be extended to
attitudinal measures as well, although, again, it is unclear how, exactly, manipulated musical
content would interact with political sophistication on measurements of attitude toward the ad.
RQ4c: Can any observed differences in effects or interactions of the independent
variables on evaluations of hedonic value and/or message salience be attributed to differences in
the political sophistication of participants?
Recognition Memory
Arousing content is more readily processed by viewers (Zillmann, 1982), and more easily
remembered (A. Lang, Dhillon, & Dong, 1995). The Limited Capacity Model for Motivated,
Mediated Message Processing (LC4MP) separates information processing into three
subprocesses: encoding, storage, and retrieval. Encoding is the first of these subprocesses,
involving the sensory perception and temporary storage of information from the outside world;
between perception and temporary storage, a great deal is weeded out, even prior to further
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weeding for storage into long-term memory (A. Lang, 2000, 2006a). Recognition memory is a
means of measuring this sub-process. However, considering the concepts of negativity bias, and
the comparison of negative and positive messages within the current design, a signal-detection
methodology (Shapiro, 1994) will be utilized for its more specific predictive and explanatory
power (S. Bradley et al., 2007). This approach not only analyzes the correct recognition as a
measure of encoding (recognition discrimination), it also measures the degree to which a
participant is willing to confirm that they heard something they did not (criterion bias). Negative
advertisements are more arousing and better remembered, which suggests that they will elicit
higher recognition sensitivity, but negative message details are often found to be poorly encoded,
meaning that participants may more readily confirm having previously heard things that they had
not, thus exhibiting a more liberal criterion bias in negative conditions (S. Bradley et al., 2007;
A. Lang, 1991). The following hypotheses seek to confirm this effect of valence and extend the
findings to musical tempo as well.
H5a: Fast-tempo conditions will elicit higher recognition sensitivity compared to slowtempo conditions.
H5a: Fast-tempo conditions will facilitate more liberal criterion bias scores compared to
slow-tempo conditions.
H5c: Negative conditions will elicit higher recognition sensitivity compared to postive
conditions.
H5d: Negative conditions will elicit more liberal criterion bias scores compared to
positive conditions
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CHAPTER THREE
METHODS

Design
The general experimental design used to address these hypotheses and research questions
was a mixed Valence (2: Positive, Negative) x Musical Congruity (2: Congruent, Ambiguous) x
Tempo (2: Fast, Slow) x Order (4) ANOVA. Valence, musical congruity, and tempo were
within-subjects factors, order was a between-subjects factor. Where appropriate, the additional
within-subject variable Time (7) was included for statistical analyses. Research questions
investigating the potential effects of covariates were analyzed by adding these covariates to this
basic model.
Stimulus Materials
The validity of this study hinged on the design of its stimulus materials. As this is
primarily an investigation into the responses to variation in musical content of multimedia
messages, the visual and verbal content of the stimulus messages were as controlled as possible
while still maintaining ecological validity and believability. From previous literature on
affective content in political advertising (e.g., Brader, 2005) and research concerning musical
congruity (e.g., Alpert et al., 2005; Oakes & North, 2006) the conceptualization of the
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independent variable music-message congruity in terms of musical modality was considered
justifiable. However, there is little information about the use of musical modality in the specific
context of modern U.S. political advertising, which makes the ecological validity of this variable
difficult to assess.
For these reasons, a preliminary content analysis was conducted utilizing a sample of 300
political campaign advertisements from the 2000, 2004, and 2008 presidential election cycles,
with the unit of analysis defined as a complete advertisement. Many contrast messages utilize
multiple musical passages to underscore contrast between candidates (Ezell, 2010); for the
current study, messages that included multiple musical passages (n = 75) and messages featuring
no music whatsoever (n = 22) were excluded from analysis. Findings that directly informed the
creation of the stimulus materials are reported in the following paragraphs. Coding instruments,
and procedure are included in Appendix A. Tabulations of relevant findings are located in
Appendix B.
The primary variables of interest were classifications of intended affective valence of the
musical content (coded categorically as positive, negative, other; hereafter, “musical valence”),
visual-verbal valence (judged as positive, negative, or contrast), and musical modality (classified
as major, minor, or other). Tempo for each ad was calculated. Details involving instrumentation
and musical texture were also coded to ensure that these aspects of the stimulus materials were
realistic.
Corroboration between musical modality, visual-verbal valence, and intended musical
affect were used to gain insight in to the uses of congruity, ambiguity, and incongruity in the
music of modern political advertising. To prevent bias from judgment of musical modality from
influencing judgment of musical valence, intercoder reliability for a subset of the sample (n = 50)
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was assessed using two separate coders: one with musical training coded for musical modality;
another, without musical training, coded for musical valence and visual-verbal valence of the
message. Coding for visual-verbal valence exhibited 94% agreement (Scott’s pi = .886); musical
modality showed 88% agreement (Scott’s pi = .791) and agreement for musical valence was 84%
(Scott’s pi = .731) (W. A. Scott, 1955). Although the agreement of musical valence and
modality were somewhat low, this was primarily due to differences in judging content to be in
the “other” category which included ambiguous and ambivalent content (in other words,
intercoder disagreement about whether musical content was major or minor, or positive or
negative, was infrequent).
For the advertisements observed (n = 300), minor modalities were strongly associated
with negative musical affect (75.8% of musical passages coded as negative utilized minor
modalities; 0% utilized major modalities), and major modalities were primarily used in passages
coded for positive musical affect (89% of positive musical passages were composed in majorkeys; 8.9% were composed in minor-keys) (c2(4, 300) = 193.32, p < .000). Visual-verbal
valence and modality showed similar associations: 86% of positive message utilized major keys,
while only 10.7% used minor keys; in negative messages, 59.6% used minor keys while only
22.9% used major keys (c2(4, 300) = 113.18, p < .000). These findings indicated that, for the
creation of stimulus materials in the present experiment, conceptualizing music-message
congruity in terms of musical modality would be ecologically valid.
Measurements of tempo found that median tempo for both positive (Mdn = 109bpm, SD
= 28bpm) and negative messages (Mdn = 117bpm, SD = 33bpm) were comparable, as musical
content coded as modally major-key (Mdn = 110, SD = 30) and minor-key (Mdn = 113, SD =
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34bpm). These findings verified that the planned categories for the manipulation of musical
tempo (slow = 85bpm, fast = 135bpm) would be ecologically valid.
Informed by this analysis, eight musical passages were composed using MIDI sequencing
and sampling software, in order to specifically manipulate the variables in question. The musical
content varied in aspects of tempo (moderate—fast), and modality (major—ambiguous—minor),
such that two passages featured major modality, two featured minor modality, and four were
modally ambiguous, meaning that there was insufficient musical content to imply a specific key.
In order to stay consistent with preliminary observations of the standard use of music in
campaign advertisements, major key compositions were used exclusively in positive visualverbal messages, and minor key compositions were only used in negative visual-verbal
messages. To put it another way, the culturally accepted hedonic associations with major and
minor keys will remain congruent with overall message valence. These four passages comprise
the congruent musical conditions.
In contrast, four modally ambiguous musical passages were created. Modally ambiguous
music, or musical content that lacks clear indication of key (e.g. primarily focusing on the
octave, perfect fourth, and perfect fifth scale degrees for melodic variation) was frequently
observed in the initial content analysis of music in campaign advertisements, accompanying
negatively- and positively-valenced visual-verbal messages. Therefore, in the current design,
these simple, modally non-descript passages were be combined in both positive and negative
visual-verbal valence categories to comprise the ambiguous musical conditions. These
conditions are referred to as “ambiguous” because the amount of information in them, in terms of
the variation of musical notes, is insufficient to allow for them to be labeled as either major or
minor. Conceptually, this classification is distinct from modal ambivalence, which would contain
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notes from both the major and minor scales (e.g., music that moves from major to minor key and
thus could be classified as major or minor). Modal ambiguity, then, refers to an absence of
musical information that would be required to suggest major or minor modality. In this sense,
modal ambiguity is a term than is analogous to neutrality in the specific sense that information
for determining or implying either a major or minor key is not included.
Fast tempo conditions were set to 130 bpm ± 6bpm; slow tempo conditions were
composed at 85bpm ± 6bpm. This range corresponds to preliminary observation of clustered
distribution of tempos of these approximate values in campaign advertisements.
Other musical elements (e.g. instrumentation, amplitude dynamics, complexity,
reverberation, rhythm) and compositional elements (e.g., Gomez & Danuser, 2007) were
intended to emulate standard musical content in observed campaign advertisements. Variation in
these elements was controlled to prevent potential confounds or excessive cross-condition
variation. In other words, instrumentation varied across conditions in order to preserve
ecological validity, but instrumentation that contained semantic or symbolic baggage was
avoided (e.g. banjos, tubas, marching bands, etc.; e.g., Mera, 2002); textural complexity (for
purposes of the current study, defined as the number of distinct instruments in a composition),
amplitude dynamics, and reverberation were kept relatively similar across conditions; all
conditions were composed in 4/4 time. All musical passages were approximately 30 seconds in
length.
Eight campaign advertising messages from regionally unfamiliar 2010 senatorial and
gubernatorial elections were selected as visual and verbal source material, with verbal scripts
being selected and / or modified to reduce overt partisan references or change names when
fictitious candidates were created. Three advertisements were found that were considered
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appropriate in format, tone, and amount and style of editing. The audio channels were removed
from these messages and voice actors, all male (Dillman-Carpentier, 2010), recorded new voiceover tracks from scripts based on the original ads. Five advertisements were created using
source material from other advertisements, still images, and stock footage, with narration based
upon scripts and images from contemporary political ads. Relatively obscure politicians, all
white, all born between 1950 and 1963, with comparable body composition and amount of hair
were selected (Martin O’Malley, Tom Barrett, Ned Lamont, Bob Casey, Michael Bennet, Jeff
Merkley, Sheldon Whitehouse, and Sherrod Brown). It is assumed that experimental participants
were largely unfamiliar with these politicians. The benefit of this approach, in contrast to hiring
models or actors, is the veracity of clothing, facial expression, hairstyle, and photographic
technique in the preexisting images and video. Candidates were similar in ethnic background,
age, and physical appearance to prevent confounds based on conscious or unconscious prejudices
(e.g., Bargh, 1999), as well as, for better or for worse, to maintain believability regarding ethnic
diversity among the U.S. political elite. Images of these politicians in both “posed” (primarily
found in positive advertising) and “unofficial” (often used in negative advertising) settings were
readily available, although usable video footage was more difficult to obtain, which played in to
the decision to use the video channels along with names and graphics from pre-existing ads in
three cases. In negative advertising messages, a brief image of a sponsoring politician with a
message of disclosure was added to the final two seconds at the bottom of the screen to mimic
standard practices at the time. These “sponsor” candidates were also regionally obscure white,
male, middle-aged politicians with full heads of hair. Although inference of political ideology is
difficult to avoid, especially in crafting believable scripts for negative advertising, no explicit
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partisan references were featured in the messages. All ads were edited and modified using Final
Cut Pro.
As depicted in Table 3.1, the order variable was constructed from four separate series of
combinations of the video and verbal content with the musical content, thus allowing each video
template to be utilized in each of four conditions for tempo x musical congruity (2 x 2). This
design is intended to isolate the effects of musical content in the context of a political
advertisement, and realistic homogeneity of the visual and verbal content was intended to
minimize variation thereof. Two minutes of black screen with no audio were placed between
each stimulus condition in order to allow participants adequate time to complete self-report
forms for each ad.
Further details regarding the musical, visual, and verbal content of the stimulus materials
are included in Appendix C.
Apparatus
Video and audio of the stimulus conditions and recognition memory test were controlled
using a Dell laptop computer using Windows Media Player connected to a 60-inch flat-screen
television approximately 5 feet away from an armchair and small desk where participants sat to
view the stimulus and write their responses. The same volume setting was checked each day on
all devices involved in playback to ensure comparable amplitude between participants.
Measurement of Dependent Variables
Physiological measurements were recorded using a Dell Optiplex 960 computer
controlling two Biopac Systems EMG100C biopotential amplifiers and a Biopac Systems
GSR100C galvanic skin response amplifier via the AcqKnowledge 4.0 computer program.
Stimulus onset was marked manually by the experimenter using an event-marking feature in the
66

Table 3.1
Combinations and Sequence of Visual-Verbal and Musical Conditions Across Orders
Combinations of the Within-Subjects Independent Variables
Message
Musical
Musical
Valence
Congruity
Tempo
1xx Positive
x1x Congruent
xx1 Fast
2xx Negative
x2x Ambiguous
xx2 Slow
Example: 122 = Positive Message—Ambiguous Music—Slow Tempo condition
Combinations of Musical Conditions and Video (by Candidate’s Last Name)
Order Video:
1 Music:

Riggs
111

Chase
222

Barrett
121

Harkin
212

Lamont Spence Warner
112
221
122

O’Malley
211

Lamont
121

Spence
212

Warner
111

O’Malley
222

Riggs
122

Chase
211

Barrett
112

Harkin
221

Order
2

Video:
Music

Order
3

Video O’Malley
Music
212

Warner
121

Spence
222

Lamont
111

Harkin
211

Barrett
122

Chase
221

Riggs
112

Order
4

Video
Music

Lamont
122

O’Malley
221

Warner
112

Chase
212

Riggs
121

Harkin
222

Barrett
111

Spence
211

Note: Sequence of presentation is left-to-right
AcqKnowledge program. Data were initially sampled at 2kHz. In order to prevent potential
software lag during collection of data, filtering and smoothing processes were carried out after
the raw signal had been saved. Each 30 second segment of time during stimulus exposure was
selected, along with the 6 seconds prior to onset and two seconds following the end of the
stimulus to account for delay introduced by smoothing and sample-rate reduction.
Facial electromyography over the zygomaticus major muscle group (zEMG) was used to
measure appetitive motivational activation and over the corrugator supercilii muscle group
(cEMG) to measure aversive motivational activation. At each site on the participant’s face, a
pair of 8mm Ag/AgCl reusable electrodes filled with electrode conductive gel was attached using
disposable adhesive disks.
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The recorded EMG signals were run through high-pass (30Hz) and low-pass filters
(500kHz) and rectified, after which the sample rate was reduced to 20Hz and smoothed by 20
samples. The post-hoc smoothing process causes a slight delay effect (for example, the value at
the first second 00:01.00 would be the average of all 20 values between 00:00:50 and 00:01:50)
(Kremer, 2009, p. 310). This delay effect was accounted for by shifting the selection forward by
10 samples (or, half a second). The data were then further reduced to 1Hz (or one averaged and
rectified sample per second). Baseline averages were calculated for each ad using a threesecond average derived from the time between the first second and the fourth second in the six
seconds prior to stimulus onset. Each second during ad exposure was then subtracted from this
baseline average to create 30 one-second change scores per ad exposure, which were then
reduced to six five-second long average change scores which were then used to test the
hypotheses and address the research questions.
Experimenter error, participant movement, and technical malfunctions accounted for
spoilage of corrugator EMG (n = 5) and zygomatic EMG (n = 14) data. Because of the withinsubjects design, corrupted data for any single condition required removal of all measurements of
the dependent variable in question for that participant. Excessive facial movement (e.g.,
chewing gum that was not initially observed by the researcher, bruxism, coughing, yawning) and
difficulties with electrode adhesion (e.g., facial hair) were particularly problematic for the zEMG
data as the location of electrode placement for this muscle group is on the cheek approximately
equidistant from the corner of the mouth and earlobe. Such problems were noted during data
collection and affected cases were removed from subsequent analysis.
Frequency of skin conductance responses was measured as an indicator of arousal, and
was recorded by attaching disposable adhesive Biopac EL500 snap electrodes to the tips of the
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index and middle fingers of the participant’s non-dominant hand. Two lead cables were then
clipped to these electrodes and excess cable slack was secured using tape to prevent the weight
of the wires from jerking the electrodes. Participants were asked to keep their non-dominant
hand still and palm up as much as possible. The sample rate of the analog tonic EDA data
(2kHz) was reduced to 20Hz and smoothed by 20 samples. Skin conductance responses were
located using an algorithm of the Acqknowledge 4.0 software designed to locate SCRs from the
tonic signal, with minimum criteria for classification being set at an increase of 0.1 microsiemens
with a baseline window estimation width of 2 seconds. The number of skin conductance
responses occurring during each stimulus exposure was counted and used for statistical analysis.
Participants who exhibited less than 1 SCR during all of the stimulus conditions (n = 5) were
categorized as electrodermically unresponsive and removed from this analysis. One participant
was excluded due to excessive finger-tapping during exposure to the stimulus conditions (n = 1),
as this caused wild fluctuation in the EDA signal.
Self-Reported Measures of Valence and Arousal
In order to corroborate the psychophysiological measure of appetitve and aversive
activation and arousal, self-reported measurements of emotional experience during each ad were
recorded by the participant using a pen to mark a paper booklet. The first measurement
instrument was the Self-Assessment Manikin (SAM), which utilizes two 9-point items that
measure emotional dimensions of Valence (negative—positive) and Arousal (low—high) (M.
Bradley & P. Lang, 1994).
In addition to this measure, an 11-item, 5-point list of discrete emotions common to
musical experience was also completed for each ad. These 11 items were taken from the
Uppsala 15-item Likert-style scale (Juslin & Sloboda, 2004). This scale was developed as a
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means for self-report of common musically-induced emotions for music psychology research,
and has the advantage over other ratings of musical emotional response of not appearing overtly
musical (e.g., Zentner, Grandjean, & Scherer, 2008) and is considerably shorter than other
measures (e.g., Schubert, 2003). The participant was asked to rate the degree to which each
emotion was being experienced following the ad stimulus.
Self-Reported Evaluation of Hedonic and Salient Attributes of Ad
After the self-reported measures of valence and arousal for each ad, participants
responded to items on a semantic differential scale developed by Tinkham and Weaver-Larisey
(1994) for assessing the hedonic and utilitarian aspects of attitude toward political
advertisements. This 16-item scale consisted of 7-point Likert-style semantic differentials.
Recognition Memory
Score statistics from a recognition memory test were used as a measure of cognitive
resource allocation to the encoding subprocess.

Audio materials for recognition memory tests

were constructed employing a method similar to that used by Grabe, Zhou, A. Lang, and Bolls
(2000). Using the same eight narrators who provided narration for the stimulus conditions, 112
audio snippets—each 2 seconds in length—were compiled, with 14 from each narrator, of which
7 were foils not heard in the initial exposure. During the voice-over recording process, voice
actors also read a second script written for the same candidate based upon a real ad of
comparable hedonic tone (positive, negative), which was then used as source material for the
foils in the recognition memory tests. This audio was then combined with an image of a
visually-prominent (i.e. large and bold) number (1 – 112) which displayed for the two-seconds of
signal/foil audio play, which was then followed a two-second presentation of the written question
“Did you hear this before?”, after which time the next item and number would be presented.
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Answers were given by circling either “YES” or “NO” on a list bordered by bolded, large
numbers that corresponded to the number displayed on the screen. Each answer was coded in
one of four ways: a correct “yes” was counted as a Hit, a correct “no” was counted as a “correct
rejection,” an incorrect “yes” was counted as a “false alarm” and an incorrect “no” was counted
as a “miss.”
The numbers of hits, misses, correction rejections, and false alarms were calculated for
each participant and used to determine hit rates (pH = nHits / [nHits + nMisses]) and false alarm
rates (pFA = nFalse Alarms / [nFalse Alarms + nCorrect Rejections]) for each condition. The
recognition sensitivity statistic d’ (“d prime”) was then found by converting the hit rates and
false alarm rates in to z-scores and subtracting the false alarm rates from the hit rates [d’ = z(pH)
– z(pFA)]. Because z-scores are based on the inverse normal distribution where µ = 0 and σ = 1,
hit rates and false alarm rates of 0 or 1 required minor adjustment before conversion (in this case
±5% was used). Criterion bias, represented as c, was calculated as c = -.5 * [z(pH) + z(pFA)]..
Demographic and Covariate Information
In order to control for potential sources of covariation, participants were given a response
booklet that asked for demographic information (gender, age, race, country of origin) measured
political sophistication, political orientation, personality characteristics, musical expertise, and
everyday musical usage.
Political sophistication was considered an important source for co-variation from the
theoretical perspective that participants with higher political knowledge and familiarity with
political communication are considered to be more efficient processers of political
communication messages, and therefore respond to them differently than participants with low
political sophistication (e.g. Fiske, Lau, & R. Smith, 1990; Luskin, 1987). Delli Carpini and
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Keeter (1993) developed a simple, five question political sophistication index that correlates
strongly with much longer national election survey measures. The questions involve identifying
leaders, functions, and parties in the U.S. government at the national level using fill-in-the-blank
answers and multiple-choice answers. (Delli Carpini & Keeter, 1993). Additionally, political
orientation categories have indicated, to the knowledge of this researcher, no measurable
differences in preferences or sensitivity to particular types of political messages or appeals in
experimental settings utilizing fictional candidates. In other words, partisan orientation is an
important control variable for studies utilizing real advertisements as stimulus conditions, but
was not expected to have much effect in the present study. There is, however, some indication
that political orientation has some effect on musical tastes (Rentfrow & Gosling, 2003).
Therefore, self-report of political orientation was measured using two 6-point Likert-style scales,
measuring how conservative and how liberal the participant considers him- or herself.
Although taxonomic measures of personality type in social and applied psychology
literature have been criticized (e.g., Hough, 1992), measurements of the Big Five personality
framework—which is comprised of five dimensions: extraversion, agreeableness,
conscientiousness, emotional stability, and openness to experience—have been found to correlate
with political attitudes and behavior (e.g., Mondak & Halperin, 2008; cf. John & Srivastava,
1999) and musical preference (e.g., Rentfrow & Gosling, 2003). Ratings for these five
dimensions were assessed using the Big-Five Inventory (BFI; John, Naumann, & Soto, 1999),
which consists of 44 five-point rating scales concerning adjectives used for self-description.
Musical expertise has also been observed to affect self-reported emotional experience and
evaluation of musical and verbal audio stimuli (e.g., Coffman, Gfeller, & Eckert, 1995). Studies
of pitch discrimination utilizing ERP measures have found that participants with musical training
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exhibit different neural waveforms than non-musicians (e.g., Hantz, Crummer, Wayman,
Walton, & Frisina, 1992). Musical expertise has often been studied using lengthy measurement
procedures that are, to some degree, grounded in traditional academic musical training (e.g.,
Long, 1971). A simple series of four questions about musical training to discriminate between
musicians and non-musicians was employed in the current study (Hantz et al., 1992). Because
Hantz et al.’s (1992) criteria for “musician” are somewhat stringent, an additional measurement
of everyday musical use, adapted from surveys reported by Laukka (2007) and Sloboda and
O’Neill (2001), was taken as means of potentially identifying participants for whom music plays
an exceptionally large or small role.
Participants
Undergraduate students (n = 50) from the University of Alabama were recruited to
participate through class announcements (male = 24, female = 26) for course credit by signing a
time schedule sheet. Upon scheduled arrival to the lab, participants were asked to read a consent
form and, if they chose to, provide consent, in accordance with Institutional Review Board
policy. All participants were at least 19 years of age.
Procedure
After signing the consent form, each participant was asked to go to a nearby restroom and
wash their hands with soap to remove any contaminants or oils to ensure good electrode contact.
Upon returning they were asked to sit in an armchair facing a wall with a 60-inch flat-screen
television on it. Sites for placement of facial EMG electrodes were uniformly prepped and
electrodes were attached by the researcher wearing sterile disposable gloves. The participant
was asked to refrain from moving suddenly and to wave to the researcher through the mirror if
he or she wanted to abruptly end the experiment, for any reason. Disposable self-adhesive
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electrodes were then placed on the fingertips of the non-dominant hand and leads were connected
for measurement of electrodermal activity. Once all electrodes were attached, the researcher
instructed the participant on the self-report procedure following the conclusion of each ad, and
once finished with both pages of response forms, to relax and wait for the next message to begin.
After this process was explained, the participant was assigned to a random order, the veracity of
the physiological recordings was visually verified by the researcher, and the stimulus materials
were begun. Participants were monitored in an adjacent room via a one-way mirror and between
ads were given enough time to complete their responses to all items before the next ad started.
Following completion of the self-report items for the final ad, the researcher entered the
room again and removed the electrodes and adhesive disposables from the participant’s face and
hands. The participant was then asked to spend about 20 minutes filling out several response
instruments. These were used to collect data about several potential covariate factors, and this
process was intended to serve as a distractor task for the subsequent recognition memory test.
Following completion of this booklet, the researcher again returned to the room and explained
the recognition memory test process and response form to the participant. The researcher then
left the room and started the recognition memory test stimulus. After all 112 items had been
presented, the researcher entered the room for the final time and handed a debriefing form to the
participant. Upon reading it, the participant was asked if he or she had any further questions.
Once any questions had been answered, the debriefing form was then signed and filed along with
the consent form and the participant was thanked and dismissed.
Data Reduction for Self-Reported Measures of Arousal and Valence
Participants who left self-reported items blank, or marked multiple responses to the same
item were excluded from further self-report analysis (n = 4). As shown in Table 3.2, a series of
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Pearson correlations were performed on responses to each ad from the SAM scales for valence
and arousal and 11-point unidirectional musical discrete emotions scales prior to performing a
principal components analysis. One item from the 11-point emotional scale (Nostalgia/Longing)
was removed from further analysis after demonstrating no conceptually clear or statistically
strong relationship with any of the other 12 items (Happiness/Elation; Sadness/Melancholy;
Surprise/Astonishment; Calm/Contentment; Anger/Irritation; Nostalgia/Longing; Interest /
Expectancy; Anxiety/Nervousness; Disgust/Contempt; Admiration/Awe; Enjoyment/Pleasure;
SAM-Positive-Negative Valence; SAM High-Low Arousal). The remaining 12 factors produced
a correlation matrix with an acceptable determinant score of .0001 and a highly significant result
in Barlett’s test of sphericity (p <.001), indicating that these factors were suitably correlated but
not excessively multicolinear. A Kaiser-Meyer-Olkin sampling adequacy score of .922 further
suggested that these factors were appropriately suited for reduction in to reliable components.
Initial extraction yielded two components with eigenvalues > 1 that explained 67.8% of variance
in the data. The unrotated component loadings, shown in Table 3.3, conceptually supported
underlying dimensions of valence (component 1; eigenvalue = 6.09) and arousal (component 2;
eigenvalue = 2.05). Component 1 accounted for 50.7% of variance and loaded most heavily with
response data from the valence component of the SAM scale, followed by positive and negative
discrete emotional terms. Happiness/Elation, Disgust/Contempt, Enjoyment/Pleasure,
Anger/Irritation, and Sadness/Melancholy all loaded above |.8|. Component 2 accounted for
17.1% of variance and loaded highest with Interest/Expectancy (.73) followed by
Surprise/Astonishment (.71), and the SAM arousal scale (.59).

75

Table 3.2
Pearson Correlations for Self-Reported Valence, Arousal, and Discrete Emotional Items
AA

AA
EP
HE
SA
IE
CC
NL
SM
DC
AN
AI
VS
AS

EP

HE

SA

IE

CC

NL

SM

DC

AN

AI

VS

Admiration/Awe
Enjoyment/Pleasure
Happiness/Elation
Surprise/Astonishment
Interest/Expectancy
Calm/Contentment
Nostalgia/Longing
Sadness/Melancholy
Disgust/Contempt
Anxiety/Nervousness
Anger/Irritation
Valence-SAM
Arousal-SAM

.79
.76 .85
-.06 -.11 -.14
.43 .42 .42 .31
.46 .52 .52 -.26 .23
.21 .19 .16 .17 .23 .12
-.50 -.62 -.64 .37 -.14 -.47 .04
-.50 -.62 -.64 .48 -.11 -.48 -.02 .71
-.29 -.35 -.39 .42 .07 -.39 .12 .48 .56
-.49 -.60 -.63 .49 -.13 -.53 .09 .68 .82 .56
.68 .79 .83 -.27 .37 .52 .09 -.70 -.74 -.44 -.71
-.03 -.05 -.05 .34 .20 -.26 .07 .13 .23 .31 .29 -.09
Note: Italics – p < .05; Bold Italics – p < .001

Table 3.3
Factor Loadings and Communalities for Self-Reported Valence, Arousal, and Discrete
Emotional Experience
“Valence”
“Arousal”
Component 1
Component 2
Communalities
Valence-SAM
.898
.153
.831
Happiness/Elation
.871
.300
.848
Disgust/Contempt
-.851
.229
.777
Enjoyment/Pleasure
.851
.328
.832
Anger/Irritation
-.848
.253
.783
Sadness/Melancholy
-.808
.108
.665
Admiration/Awe
.755
.386
.720
Calm/Content
.673
-.045
.455
Anxiety/Nervousness
-.604
.430
.550
Interest/Expectancy
.320
.727
.631
Surprise/Astonishment
-.401
.706
.660
Arousal-SAM
-.228
.581
.390
Eigenvalue
6.09
2.051
% of Variance
50.75
17.093
Note: Values underlined for visual emphasis
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As shown in Figure 3.1, two-dimensional plotting of the component loadings confirms that the
components are spatially located in a conceptually appropriate way; positive and negative
emotional terms were situated across from one another on the x-axis, with low-activation
emotional terms (Sadness/Melancholy and Calm/Contentment) lower on the y-axis than higheractivation emotional terms, and with non-specific high-arousing terms (Interest/Expectancy,
Surprise/Astonishment) falling between the negative and positive emotional describers on the xaxis, but above them on the y-axis. Anderson-Rubin factor score coefficients for Component 1
and Component 2 were calculated and utilized to test the hypotheses regarding self-reported
valence and arousal, respectively.
Data Reduction for Self-Reported Attitude Toward the Ad
As with the self-reported emotional response data, participants with unintelligible or incomplete
response data from either this or the emotional response self-report instrument were removed
from subsequent analysis of self-reported data (n = 4). A 16-item scale consisting of 7-point
Likert-style semantic differentials, adopted from a study by Tinkham and Weaver-Lariscy (1994)
used to measure hedonic and salient (or, utilitarian) values placed on various attributes of
political advertising, was utilized to assess attitude toward the ad. Of these 16 items, 5 were
removed from analysis of attitudinal dependent variables because they were conceptually
ambiguous and referred to relatively objective aspects of ad content that did not apply to the
stimulus ad materials being used in this experiment (items 2, 3, 4, and 7; see Appendix D). The
item Positive Message—Negative Message was removed due to the binary nature of the stimulus
materials (only support and attack ads were shown).
After data collection had begun, it was noted that the scale system of the instrument was
potentially confusing as it used numeric interval markers (1-7) but differential terms (in other
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Figure 3.1
Factor Plot of Components for Self-Reported Valence, Arousal, and Discrete Emotional
Experience

words, ratings risked being unintentionally inverted by respondents). To ensure that respondents
were rating items intentionally, responses to the descriptive items previously mentioned (2, 3, 4,
and 7), along with the Positive Message—Negative Message rating were reviewed in order to
corroborate that the respondents had understood the response instrument (for example rating a
support ad as a negative message that stressed characteristics of the opponent would indicate
misunderstanding of the differential scales). This manipulation check did not find evidence of
misunderstanding of the response instrument.
The remaining 11 items were scored from 1 to 7, with items 6, 11, 14, 16 reverse-scored.
The differential Funny—Serious came in to question because the conceptually appropriate
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directional rating of this item was unclear. It was eventually decided to score Funny as 1 and
Serious as 7 due to the fact that the stimuli were constructed to appear to not be intentionally
humorous. A series of Pearson correlations were conducted on these 11 items, as shown in
Table 3.4. These indicated that all variables were significantly related with the exception of
Funny—Serious to several other items (believability, clarity, and informativeness), leading to the
removal of this problematic item. The remaining 10 items returned a suitably high determinant
value (.004) and a highly significant score (p < .000) on Bartlett’s test of sphericity, indicating
sufficient but not excessive correlation among the items. A high score of .884 on the KaiserMeyer-Olkin measure of sampling adequacy suggested that the items could be appropriately
reduced to a smaller number of components. A principal components analysis extracted two
components with sufficient eigenvalues (>1) that explained 63.9% of variance in the data. As
shown in Table 3.5, the orthogonal (varimax) factor loadings supported a conceptual distinction
between hedonic and salient evaluative attitudes, with Factor 1 (rotated eigenvalue = 3.5; 35% of
variance) loading heavily on hedonic evaluation of the ad, while items relating to message
salience loaded strongly on to Factor 2 (rotated eigenvalue = 2.9; 28.9% of variance). The
reported orthogonal loadings from Tinkham and Weaver-Laricsy (1994) are largely comparable,
although in their experiment—in which respondents reported what aspects they valued in
political advertisements in general—ethicality was loaded on the salient/utilitarian factor and
persuasiveness on the hedonic factor. However, the use of this response instrument to evaluate
actual ads demonstrated that judgments of the ethical characteristics of a message were highly
predictive of Aad (Tinkham & Weaver-Lariscy, 1994), and at low levels of elaboration (which
the ads created for this experiment intended to facilitate), ethical attribution can be guided by
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Table 3.4
Pearson Correlations for Self-Reported Items Relating to Attitude Toward the Ad
1
2
1 Not Believable—Believable
2
Cold—Warm
.42
3
Confusing—Clear
.45 .31
4
Dull—Exciting
.36 .38
5
Unethical—Ethical
.56 .68
6
Funny—Serious
.01 -.43
7
Not Important—Important
.41 .168
8 Not Informative—Informative .52 .28
9
Irritating—Enjoyable
.55 .79
10 Not Persuasive—Persuasive .41 .20
11
Unfavorable—Favorable
.52 .77
Note: Italics – p < .05; Bold Italics – p < .001

3

4

5

6

7

8

9

10

.32
.33 .24
.02 -.14 -.28
.40 .39 .24 .14
.36 .43 .36 .01 .49
.41 .47 .72 -.32 .25 .43
.31 .38 .23 .13 .43 .41 .30
.34 .46 .67 -.31 .27 .36 .83 .28

Table 3.5
Varimax Rotated Factor Loadings and Communalities for Self-Reported Items Relating to
Attitude Toward the Ad
“Hedonic Value”
Component 1
Cold - Warm
.896
Irritating - Enjoyable
.887
Unfavorable - Favorable
.868
Unethical - Ethical
.818
Not Important - Important
.032
Not Informative - Informative
.234
Not Persuasive - Persuasive
.091
Not Believable - Believable
.489
Dull - Exciting
.328
Confusing - Clear
.285
3.503
Rotated Eigenvalue
35.033
% of Variance
Note: Values underlined for visual emphasis
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“Message Salience”
Component 2
.111
.286
.254
.208
.798
.732
.714
.591
.577
.576
2.896
28.96

Communalites
(Unrotated)
.815
.868
.818
.713
.637
.590
.518
.588
.440
.413

affective cues (Shiv, Edell, & Payne, 1999, Tinkham & Weaver-Lariscy, 1994). Similarly, the
reported degree of a message’s persuasiveness is conceptually more consistent with message
salience because the participants were not being asked the degree to which they were persuaded,
but rather how persuasive they believed the message to be.
The two rotated components were categorized as “hedonic value” (Not favorable,
Favorable; Cold, Warm; Irritating, Enjoyable; Unethical, Ethical) and “message salience” (Not
Important, Important; Not Informative, Informative, Not Persuasive, Persuasive) and regression
coefficient scores were calculated for use as dependent measures of hedonic value and message
salience.
Potential Covariates
Political sophistication (PS) was calculated simply as the percentage of correct responses
to the five-question item advanced by Delli Carpini and Keeter (1993), with scores ranging from
20% to 100% and an overall median score of 70%. Based on this median score, two categories
were created (Low PS < 70%, n = 23; High PS > 70%, n = 22) and were recoded for purposes of
centering the covariate (Van Breukelen & Van Duk, 2007).
Political orientation scores were calculated by subtracting the value of liberal selfclassification (coded 0 – 6) from conservative self-classification (coded 0 – 6), thus ranging from
-6 (very liberal) to 6 (very conservative). Scores equal to or greater than 3 were categorized as
“conservative”, less than or equal to -3 as “liberal” and all remaining scores were categorized as
“moderate” to create three groups of approximately equal size. Scores were then centered with
the moderate category as 0, liberal category as -1, and conservative category as 1 to produce an
overall median of 0 (Van Breukelen & Van Duk, 2007). Because this information was collected
after a participant had already been assigned to an order, there were differences between groups
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in the distribution of political orientation, with orders 1 and 3 skewing conservative, and group 4
skewing liberal. However, because attempts were made to prevent direct partisan references or
condensation symbols (Jamieson, 1992), the differences between groups in political orientation
were considered acceptable.
Information about the gender of participants was utilized in order to ensure
approximately equal distribution of males and females in all four orders, although inclement
weather (which prevented the collection of psychophysiological data for safety purposes) and the
failure of numerous scheduled participants to show up caused one order to skew higher for
female participants than other groups.
Distribution of the above covariates within each order is tabulated in Table 3.6.
Due to the multidimensionality of the Big Five personality type index (it measures the
degree to which five dimensional aspects of personality are present, which would require 5
separate variables), it’s tendency to correlate highly with other potential covariates (for example,
gender and political orientation), and the relatively small sample size in this study, it was
determined that this data would not be useful to utilize in analysis.
Data regarding everyday musical use and experience were not found to significantly
differ between participants in any way that would allow for a reliable or conceptually clear
source of covariation. Similarly, the sample size was insufficient to provide a significant number
of participants who had high musical expertise across orders which limited to utility of this
measurement. No participants reported music as their major of study. The survey instruments
used to collect this data are included in Appendix E.

82

Table 3.6
Distribution of Covariate Categories by Order Variable
Covariate
Ratio of:
Gender
Female:Male
Political Sophistication
Low:High
Political Orientation
Lib:Mod:Cons
Median Age
Number of Participants

Order Order Order Order
All
1
2
3
4
Orders
6:7
6:6
8:5
6:6
26:24
6:7
5:7
7:6
6:6
24:26
4:2:7 4:5:3 3:4:6 6:4:2 17:15:18
21
20.5
21
22
21
13
12
13
12
50

Distribution of Covariate Categories by Order Variable for cEMG
Order Order Order Order
All
Covariate
Ratio of:
1
2
3
4
Orders
Gender
Female:Male
6:5
6:5
7:4
6:6
25:20
Political Sophistication
Low:High
5:6
5:6
7:4
6:6
23:22
Political Orientation
Lib:Mod:Cons 4:1:6 4:4:3 2:4:5 6:4:2 16:13:16
Number of Participants
11
11
11
12
45
Table 3.6
Distribution of Covariate Categories by Order Variable for zEMG
Order Order Order Order
All
Covariate
Ratio of:
1
2
3
4
Orders
Gender
Female:Male
3:6
3:5
4:4
6:5
16:20
Political Sophistication
Low:High
5:4
3:5
4:4
5:6
17:19
Political Orientation
Lib:Mod:Cons 0:2:7 3:3:2 1:2:5 6:3:2 10:10:16
Number of Participants
9
8
8
11
36
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CHAPTER FOUR
RESULTS
Facial Electromyography
Hypothesis 1a predicted that positive messages would elicit higher appetitive
motivational activation, as represented by higher zygomatic EMG (zEMG) activity compared to
negative messages. No significant main effect of message valence was found on zEMG activity
(F(1, 32) = .184, p = 0.671, ηp2 = .006). Hypothesis 1a was not supported.
Hypothesis 1b predicted that positive messages with congruent music would elicit higher
appetitive motivational activation, as represented by higher mean change zEMG activity
compared to other conditions. A significant interaction between musical congruity and message
valence was found for zEMG activity (F(1,32) = 5.815, p = 0.022, ηp2 = .154) and is shown in
Figure 4.1 However, this interaction ran counter to the prediction, such that positive messages
elicited the highest zEMG activity when music was ambiguous (M = .91µV, SE = .43µV) and
was lower when music was congruent (M = -.042µV, SE = .4µV). The opposite relationship was
observed in the negative message conditions; congruent music (M = .91µV, SE = .67µV) was
associated with higher zEMG activity and ambiguous music (M = -.31µV, SE = .52µV) was
associated with the lowest mean zEMG measures. Bonferroni multiple comparisons, shown in
Table 4.1, found that the difference between positive—ambiguous and negative—ambiguous
was not significant (p = .081). Hypothesis 1b was not supported.
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Figure 4.1
Interaction of Message Valence and Musical Congruity on Mean Change in Zygomatic EMG

Table 4.1
Bonferroni Comparisons for Valence x Congruity on Mean Change in zEMG

Comparisons
Pos.—Cong.
vs. Pos.—Ambig.
Pos.—Cong.
vs. Neg.—Cong.
Pos.—Cong.
vs. Neg.—Ambig.
Pos.—Ambig. vs. Neg.—Cong.
Pos.—Ambig. vs. Neg.—Ambig.
Neg.—Cong. vs. Neg.—Ambig.

Mean ΔzEMG
Difference(µV)
-.952
-.950
.263
.002
1.215
1.213
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95% C.I.
Std.
Lower Upper
Error
Sig. Bound Bound
.605 .752 -2.653
.749
.615 .794 -2.679
.780
.782 1.000 -1.935 2.461
.766 1.000 -2.151 2.155
.465 .081 -.092 2.522
1.021 1.000 -1.659 4.084

Research question 1a focused on what effects tempo might have on appetitive activation,
as measured by change in zEMG activity, as well as how tempo might be found to interact with
other stimulus variables (message valence and musical congruity) for this dependent variable.
No significant main effects or interactions for tempo were observed (F(1, 32) = .024, p = .878,
ηp2 = .001). There is no evidence in the current study that modulation of tempo facilitates change
in appetitive activation as represented by increased zEMG activity.
Hypothesis 1c predicted that negative messages would elicit higher aversive motivational
activation, represented by higher activity in the corrugator supercilii muscle group (cEMG)
when compared to positive messages. No significant main effect of message valence was found
on cEMG activity (F(1, 41) = .673, p = 0.417, ηp2 = .016). Hypothesis 1c was not supported.
Research questions 1b and 1c focused on the independent variables of musical congruity
and tempo, respectively. Both questions sought to investigate the effects of either independent
variable on aversive activation as measured by change in cEMG activity. No main effects for
musical congruity (F(1, 41) = .276, p = .602, ηp2 = .007) or tempo (F(1, 41) = 2.405, p = .129, ηp2
= .055) were observed. Although zEMG activity found an interaction between message valence
and congruity, there was no significant corresponding interaction between valence and congruity
observed in the cEMG measurements (F(1, 41) = .007, p = .933, ηp2 = .000). Musical congruity
and tempo demonstrated a significant interaction in the cEMG data (F(1, 41) = 4.269, p = 0.045
ηp2 = 0.094), shown in Figure 4.2. The highest cEMG activity was observed during ambiguous fast conditions (M = 1.4µV, SE = .34µV ), and the lowest during ambiguous—slow conditions
(M = .27µV, SE = .44µV); activity during congruent—fast (M = .56µV, SE = .27µV) and
congruent—slow (M = .72µV, SE = .38µV ) fell between these values. As shown in Table 4.2, a
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Figure 4.2
Musical Congruity and Tempo on Mean Change in Corrugator EMG

Table 4.2
Bonferroni Comparisons for Congruity x Tempo on Mean Change in cEMG
Comparisons
Cong.—Fast
vs. Cong—Slow
Cong.—Fast
vs. Ambig.—Fast
Cong.—Fast
vs. Ambig.—Slow
Cong.—Slow vs. Ambig.—Fast
Cong.—Slow vs. Ambig.—Slow
Ambig.—Fast vs. Ambig—Slow

Mean ΔcEMG
Difference (µV)
-.168
-.823
.289
-.655
.457
1.112
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Std.
Error
.390
.390
.410
.511
.533
.474

Sig.
1.000
.245
1.000
1.000
1.000
.144

95% C. I.
Lower Upper
Bound Bound
-1.250
.913
-1.905
.258
-.849
1.426
-2.071
.760
-1.020
1.933
-.203
2.427

Bonferroni multiple comparisons test found that the difference between ambiguous—fast and
ambiguous—slow was not significant (p = .144).
Research question 1d sought to explore whether a relationship existed between a
participant’s degree of political sophistication (PS) and the independent variables’ effects or
interactions on his or her motivational activation as measured by change in facial EMG activity.
To investigate this question, Valence (2) x Congruity (2) x Tempo (2) x Order (4) x Political
Sophistication (2) mixed ANOVAs were run on the zEMG and cEMG data, with order as a
between-subjects variable and political sophistication as a covariate.
For cEMG, PS was found to significantly interact with congruity (F(1, 40) = 5.311, p =
0.026, ηp2 = .117), and is shown in Figures 4.3 and 4.4. Low PS participants (n = 23) exhibited
significantly lower mean change in cEMG during congruent musical conditions (M = .57µV, SE
= .47µV) compared to ambiguous conditions (M = 1.43µV, SE = .27µV) (t = -5.33, p < .000), in
contrast to high-PS participants (n = 22), who exhibited significantly higher mean change in
cEMG during congruent conditions (M = .71µV, SE = .20µV) compared to ambiguous
conditions (M = .17µV, SE = .54µV) (t = 3.34, p = .003). The initial congruity x tempo
interaction remained significant (F(1, 40) = 4.146, p = 0.048, ηp2 = .094).
For zEMG, PS interacted significantly with message valence (F(1, 31) = 4.221, p =
0.048, ηp2 = .120) and tempo (F(1, 31) = 8.934, p = 0.005, ηp2 = .224), and the initial valence x
congruity interaction remained significant (F(1, 31) = 5.953, p = 0.021, ηp2 = .161). As
illustrated in Figures 4.5 and 4.6, participants in the low-PS category (n = 17) exhibited
significantly higher zEMG activity in the fast-tempo conditions (M = .73µV, SE = .35µV) and
than the slow-tempo condition (M = -.31µV, SE = .45µV) (t = 4.249, p = .001), while
significantly higher mean zEMG activity in high-PS participants (n = 19) was found in slow88

Figure 4.3
Musical Congruity on Mean Change in Corrugator EMG Activity in Participants with
Low Political Sophistication

Figure 4.4
Musical Congruity on Mean Change in Corrugator EMG Activity in Participants with
High Political Sophistication
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Figure 4.5
Musical Tempo on Mean Change in Zygomatic EMG Activity in Participants with
Low Political Sophistication

Figure 4.6
Musical Tempo on Mean Change in Zygomatic EMG Activity in Participants with
High Political Sophistication
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tempo conditions (M = .93µV, SE = .52µV) compared to fast-tempo conditions (M = .02µV, SE
= .31µV) (t = -5.519, p < .000).
As shown in Figure 4.7, low-PS participants exhibited significantly higher mean zEMG
activity during positive messages (M = .67µV, SE = .33µV) compared to negative messages (M
= -.24 µV, SE = .45µV) (t = 4.249, p = .001). Although the difference was not significant (t = 1.869, p = .078), high-PS participants’ mean zEMG activity was lower for positive messages (M
= .26µV, SE = .40µV) compared to negative messages (M = .69µV, SE = .44µV), as shown in
Figure 4.8. No other significant effects or interactions were found in either analysis.
Skin Conductance Response
Hypothesis 2a predicted that negative message valence would facilitate higher arousal,
represented by observation of higher numbers of skin conductance responses (SCRs), during
stimulus exposure, compared to positive valence message conditions. No significant main effect
for valence was found (F(1, 40) = 0.603, p = 0.442). Hypothesis 2a was not supported.
Hypothesis 2b predicted that fast tempo musical conditions would elicit higher arousal,
represented by higher numbers of observed SCRs than slow tempo musical conditions. No
significant main effect for musical tempo was observed (F(1, 40) = 0.096, p = 0.758).
Hypothesis 2b was not supported.
Research question 2 intended to investigate the effects of musical congruity and the
interactive effects of message valence, musical congruity, and tempo on arousal, represented by
frequency of observed SCRs. Congruity was found to have no significant main effect (F(1, 40) =
3.845, p = .057, ηp2 = .088) on this measure, and did not significantly interact with the other
independent variables. A significant interaction between message valence and tempo was found
(F(1, 40) = 6.325, p = 0.016, ηp2 = 0.137) and is illustrated in Figure 4.9.
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Figure 4.7
Message Valence on Mean Change in Zygomatic EMG Activity in Participants with
Low Political Sophistication

Figure 4.8
Message Valence on Mean Change in Zygomatic EMG Activity in Participants with
High Political Sophistication
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Figure 4.9
Message Valence and Tempo on Mean Number of Skin Conductance Responses

Positive—fast conditions exhibited the highest average number of SCRs (M = 1.3, SE = .17),
while negative—fast conditions exhibited the lowest (M = 1.018, SE = .15). This relationship
was reversed for slow tempo conditions; positive—slow conditions elicited a lower average
number of SCRs (M = 1.12, SE = .17) than did negative—slow conditions (M = 1.28, SE = .17).
As shown in Table 4.3, a Bonferroni multiple comparisons test failed to find significance in the
difference between positive—fast and positive—slow (p = .128), or in any other observed mean
differences.
Self-Assessment of Emotional Experience
Hypothesis 3a predicted that the valence component of emotional experience, represented
by self-reported ratings of valence, would be higher (i.e. more positive) in positive message
conditions compared to negative ones. Message valence was found to have a significant main
effect on the valence component (F(1, 42) = 409.599, p < 0.000, ηp2 = .907) in the predicted
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Table 4.3
Bonferroni Multiple Comparisons for Valence x Tempo on Mean Number of Skin Conductance
Responses (SCRs)
95% C.I.
Difference in
Std.
Lower Upper
Comparisons
Mean SCRs
Error
Sig.
Bound Bound
Pos.—Fast
vs. Pos—Slow
.214
.105
.285
-.077
.505
Pos.—Fast
vs. Neg—Fast
.312
.130
.128
-.050
.674
Pos.—Fast
vs. Neg—Slow
.052
.120
1.000
-.282
.386
Pos.—Slow
vs. Neg—Fast
.098
.123
1.000
-.243
.439
Pos.—Slow
vs. Neg—Slow
-.162
.140
1.000
-.549
.225
Neg.—Fast
vs. Neg—Slow
-.260
.133
.347
-.630
.110
direction. Positive advertising messages elicited significantly higher self- reported valence
ratings (M = .878, SE = .047) than did the negative political ads (M = -.876, SE = .058).
However, interactions between valence, musical tempo, and the between-subjects order
variable (F(3, 42), = 11.258, p < 0.000, ηp2 = .446), and between congruity, tempo, and order
(F(3, 42) = 3.553, p = .022, ηp2 = .202) were found. These interactions suggest that the differing
visual-verbal messages across the order condition may have elicited significantly different
ratings for self-reported valence, which will be further discussed in the following chapter. Due
to the effect size of the main effect for valence (ηp2 = .907), hypothesis 3a was partially
supported.
Hypothesis 3b predicted an interaction for message valence and modal congruity such
that higher self-reported ratings for valence would be facilitated by positive, modally congruent
conditions compared to positive, ambiguous conditions.. A significant interaction between
valence and congruity was found (F(1, 42) = 4.244, p = .046, ηp2 = .092). Self-reported valence
was highest for positive—congruent conditions (M = .933, SE = .051) and lower for positive—
ambiguous conditions (M = .823, SE = .056); the negative conditions were both considerably
lower but congruent (M = -.890, SE = .053) and ambiguous (M = -.862, SE = .073) did not differ
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as much. Due to the aforementioned interactions with order, the significance of these differences
was not tested, and the relationship between valence and congruity on this dependent variable
remains inconclusive.
Self-Reported Measurement of Arousal
Hypothesis 3c predicted that the arousal component of emotional experience, measured
by self-report, would be higher for negative messages rather than positive messages. Message
valence had no significant main effect on self-report of arousal (F(1, 42) = .000, p = .985, ηp2 =
.000). This hypothesis was not supported.
Hypothesis 3d predicted that the arousal component of emotional experience, measured
by self-report, would be higher for fast tempo conditions compared to slow-tempo conditions.
Tempo had no significant main effect on self-reported arousal (F(1, 42) = .003, p = .959, ηp2 =
.000). Hypothesis 3c was not supported.
Significant order interactions were found for tempo and order (F(3, 42) = 4.037, p = .013,
ηp2 = .224) and congruity and order (F(3, 42) = 4.216, p = .011, ηp2 = .231). These interactions
suggest that the variation of candidates’ messages across the order condition may have elicited
significantly different ratings for self-reported arousal, and this possibility will be explored in
more detail in the following chapter.
Measurment of Attitude Toward the Ad
Hypothesis 4a predicted that positive messages would be perceived as higher in hedonic
value, measured by self-reported rating of hedonic aspects of Attitude toward the Ad (Aad). A
significant main effect for message valence was observed (F(1, 42) = 362.243, p < 0.000, ηp2 =
.896). As predicted, positive messages were rated more favorably (M = .843, SE = .043) than
negative ads (M = -.839, SE = .069). Hypothesis 4a was confirmed.
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Hypothesis 4b predicted that messages in congruent musical conditions would be
perceived as higher in hedonic value, measured by self-reported evaluation of the hedonic
component of Aad, compared to messages in ambiguous musical conditions. A main effect for
musical congruity was found (F(1, 42) = 8.977, p = 0.005, ηp2 = .176). As predicted, messages
with congruent musical content (M = .066, SE = .038) were rated more favorably than messages
with ambiguous musical content (M = -.062, SE = .047). Hypothesis 4b was confirmed.
Research question 4a asked what relationship, if any, could be observed between the
independent musical variable tempo and perception of hedonic value, represented by ratings of
hedonic aspects of Aad, either as a main effect or through interaction with other independent
variables. No main effect of tempo on hedonic Aad was found (p = .167). A two-way
interaction between valence and tempo was observed (F(1, 42) = 7.485, p = 0.009, ηp2 = .151).
Mean ratings for positive—fast (M = .825, SE = .049) compared to positive—slow conditions did
not differ much (M = .861, SE = .057); negative conditions on the whole were lower than
positive conditions, and the negative—slow condition (M = -.925, SE = .068) was rated
considerably lower than the negative—fast condition (M = -.754, SE = .081). As shown in Table
4.4, a post hoc analysis comparing all mean scores in a series of paired-samples t-tests found that
the difference between negative—fast and negative—slow ratings was significant (p = 0.005), as
were differences between all positive and negative conditions, regardless of tempo (p’s < .000)
Research question 4b focused on examining if and to what extent manipulation of
valence, congruity, and tempo conditions affected perception of message salience, as measured
by self-report. No significant main effects for any of the within-subjects independent variables
were found. However, valence and congruity interacted with order (F(3, 42) = 9.914, p < 0.000,
ηp2 = .415) as did congruity and tempo (F(3, 42) = 3.861, p = 0.016, ηp2 = .216).
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Table 4.4
Bonferroni Multiple Comparisons for Valence x Tempo on Self-Reported Hedonic Aad
95% C.I.
Mean Difference in
Std.
Lower Upper
Comparisons
Hedonic Aad
Error Sig. Bound Bound
Pos.—Fast
vs. Pos—Slow
-.036
.064
.571
-.165
.092
Pos.—Fast
vs. Neg—Fast
1.579 *
.100
.000
1.377
1.780
Pos.—Fast
vs. Neg—Slow
1.750 *
.089
.000
1.569
1.930
Pos.—Slow
vs. Neg—Fast
1.615 *
.110
.000
1.393
1.837
Pos.—Slow
vs. Neg—Slow
1.786 *
.092
.000
1.600
1.972
Neg.—Fast
vs. Neg—Slow
.171 *
.057
.005
.056
.286
* indicates p < 0.05
Both interactions indicate that the rotating combinations of visual-verbal conditions with musical
conditions resulted in differing mean ratings of message salience for each group.
Research question 4c asked whether variation in the perception of hedonic value or
message salience, represented self report of their respective components, could be attributed to
manipulation of any of the independent variables (as main effects or interactions) in conjunction
with participants’ differences in political sophistication or political orientation. To investigate
this question, political sophistication (low, high) and political orientation (liberal, moderate,
conservative) were included as covariates in Valence (2) x Congruity (2) x Tempo (2) x Order
(4) mixed ANOVAs. For hedonic Aad, there were no considerable differences in effects between
these models and the initial analysis that did not include these covariates. For the message
salience component, political sophistication indicated an interaction with musical congruity (F(1,
40) = 7.669, p = .008, ηp2 = .161), although the previously observed order interactions remained
highly significant.
Recognition Memory
Hypothesis 5a predicted that participants would better encode verbal audio content of
messages in fast-tempo musical conditions, demonstrated by higher recognition sensitivity
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(calculated as d’) in fast-tempo musical conditions compared to verbal audio content from
messages in slow-tempo musical conditions. Effects for tempo on d’ were not significant (F(1,
46) = .000, p = 0.983, ηp2 = .000). Hypothesis 5a was not supported.
Hypothesis 5b predicted that participants would exhibit a more liberal criterion bias
(calculated as c), meaning that they would be more willing to verify that they had previously
heard verbal audio content associated fast-message musical conditions, when compared to slwtempo musical conditions. No significant effects of Tempo on c were observed (F(1, 46) = .009,
p = .926, ηp2 = .000). Hypothesis 5b was not supported.
Hypothesis 5c predicted that participants would demonstrate better encoding, represented
by higher recognition sensitivity (calculated as d’), for verbal audio content of negative messages
compared to verbal audio content for positive messages. Participants significantly showed
higher recognition sensitivity for negative messages over positive messages (F(1, 46) = 3.321, p
= 0.012, ηp2 = .129).
Hypothesis 5d predicted that participants would exhibit a more liberal criterion bias
(calculated a c) for verbal audio content of negative messages compared to that of positive
messages. A significant main effect of message valence on c was found in the predicted
direction (F(1, 46) = 4.646, p = .036, ηp2 = .092).
However, for measurements of both d’ and c, there were multiple interactions with
within-subject conditions and the between-subjects variable order. For d’, tempo and order
showed a significant two way interaction (F(3, 46) = 5.512, p = .003, ηp2 = .264), and all possible
three-way interactions between within-subjects conditions and order were significant (valence,
congruity, and order: F(3, 46) = 4.396, p = .008, ηp2 = .223; valence, tempo, and order: F(3, 46)
= 7.918, p < .000, ηp2 = .341; congruity, tempo, and order: F(3, 46) = 8.143, p < .000, ηp2 =
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.347). For the criterion bias statistic c, there were significant interactions between congruity and
order (F(3, 46) = 8.020, p < .000, ηp2 = .343), a three-way interaction of valence, congruity, and
order (F(3, 46) = 4.104, p = .012, ηp2 = .211), and a four way interaction of valence, congruity,
tempo, and order (F(3, 46) = 3.041, p = .038, ηp2 = .166). The high number of significant order
interactions suggests that the rotation of visual-verbal messages across the order variable affected
recognition memory, and this will be further addressed in the next chapter. Considering these
interactions, Hypotheses 5c and 5d were not supported.
Research question 5a asked whether variance in either recognition sensitivity or criterion
bias (d’ or c) could be explained by participants’ differences in political sophistication or
political orientation. These were included as covariates in subsequent pair of ANOVAs.
However, due to the high number of order interactions in the above analyses, this research
question was not considered answerable with the current data.
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CHAPTER 5
DISCUSSION
Facial Electromyography
Measures of increased electromyographic activity in the in the zygomaticus major
(zEMG) and corrugators supercilii (cEMG) muscle groups were conceptualized as indicators of
appetitive motivational activation (zEMG) and aversive motivational activation (cEMG). The
initial EMG results were somewhat puzzling as the effect of the independent variable of message
valence appeared to have no significant main effects on change in either corrugator supercilii
(cEMG) or zygomaticus major (zEMG) activity. Measurement of activity in these muscle groups
is often found to discriminate between negatively- and positively-valenced stimuli, and
manipulation of message valence was expected to play a larger role and exhibit a main effect on
these dependent variables. Counter to predictions, mean change in zEMG for positive messages
(M = .434µV, SE = .277µV) did not significantly differ from that of negative messages (M =
.302µV, SE = .313µV), although, as illustrated in Figure 5.1, mean change in zEMG over time
suggests that reactions to positively-valenced messages differed from negatively-valenced
messages over time in the predicted manner; the lack of statistical significance may be a result of
the relatively low statistical power of the zEMG measurements (due to a high amount of data
spoilage). Although not statistically significant, mean change in cEMG was higher for positive
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Figure 5.1
Message Valence on Mean Change in Zygomatic EMG Activity

conditions (M = .878µV, SE = .221µV) compared to negative conditions (M = .583µV, SE =
.349µV), which was opposite to the predicted direction.
Predictions of motivational activation were informed by investigations of the effects of
affective mediated stimuli on facial EMG, although the stimulus materials in such studies would
usually be considered less divisive, inter-individually, than political advertisements (e.g., M.
Bradley et al., 2001). To avoid confounds related to partisanship, an effort was made in the
creation of relatively low-salience stimulus conditions from distant, predominantly fictional
state-level elections. As zEMG and cEMG are measurements of partially voluntary muscles, they
may arguably be more susceptible to unwanted variance in activation due to partisan,
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ideological, or other grounds, in comparison to more involuntary or reflexive measures such as
activity over the orbicularis oculi muscle group or the startle-blink reflex (e.g., M. Bradley et al.,
2001; S. Bradley et al., 2007). Nevertheless, the lack of a main effect for message valence came
as something of a surprise.
Studies of the effects of musical congruity in messages have generally found that
congruent musical conditions are evaluated more positively than those in incongruent or nomusic conditions (e.g. Alpert et al., 2005; Oakes & North, 2006). To this author’s knowledge,
no studies have examined the differences between congruent and ambiguous musical content
(defined in terms of modal specificity), but previous experiments focusing on musical “fit”
suggest that congruent musical conditions would elicit higher positive evaluation and, by
extension, higher appetitive activation (e.g., Alpert et al., 2005). As shown in Figure 5.2, the
non-significant interaction of congruity and time in the cEMG data does indicate that modally
ambiguous conditions facilitated higher cEMG activity compared to modally congruent
conditions.

Although no predictions were made concerning tempo’s effects on appetitive

activation (ΔzEMG) or aversive activation (ΔcEMG), tempo has been shown to modulate
appetitive activation (e.g., Dalla Bella et al., 2001; Peretz et al., 2001), which would suggest that
higher tempo musical conditions would elicit higher zEMG activity and potentially lower cEMG
activity
Similarly, the implications from previous research make the present findings for
interactions of valence and congruity (for ΔzEMG) and congruity and tempo (for ΔcEMG)
counterintuitive. For zEMG activity, positive—ambiguous messages were associated with the
highest mean increase in zEMG activity (M = .910µV, SE = .425µV) but the negative—
congruent conditions produced a nearly identical mean increase (M = .908µV, SE = .667µV),
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Figure 5.2
Modal Congruity on Mean Change in Corrugator EMG Activity

both of which were considerably higher than positive—congruent (M = -.042µV, SE = .395µV)
and negative—ambiguous (M = -.305µV, SE = .522µV) conditions. Congruity demonstrated a
similarly perplexing interaction with tempo in the cEMG data; mean increase in cEMG activity
was highest for ambiguous—fast conditions (M = 1.379µV, SE = .338µV) and lowest for
ambiguous—slow conditions (M = .266µV, SE = .440µV), with congruent—slow (M = .723µV,
SE = .376µV) and congruent—fast (M = .555µV, SE = .271µV) falling between these two
values.
Self-reported data will be further addressed below, but for the discussion of the EMG
data two points deserve brief mention. First, the findings from the self-reported measure of
valence, despite being confounded by order effects, did indicate a considerably large and highly
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significant main effect for message valence (F(1, 42) = 409.599, p < 0.000, ηp2 = .907), in
contrast to the EMG data. Second, the measure of hedonic evaluation of Aad, in addition to
corroborating these results for self-reported valence, also found a significant main effect for
musical congruity, with more positive ratings for musically congruent conditions.
For both of the observed significant EMG interactions (ΔcEMG: Congruity & Tempo;
ΔzEMG: Valence & Congruity), the musically ambiguous conditions contained the highest and

lowest mean values for both appetitive and aversive activation. These somewhat counterintuitive results suggested that mean values for change in EMG activity may be attributable to
some difference between subjects in affective response to some conditions; for both zEMG and
cEMG activity. A considerable amount of this variance was explained when the EMG data were
analyzed with political sophistication as a covariate in order to address RQ1d. .
Findings from prior research on the relationship between motivational activation and
musical congruity are not explicit but could reasonably imply that, controlling for valence,
musical congruity should decrease aversive activation (e.g. Alpert et al., 2005; Kellaris & Kent,
1992; Oakes & North, 2006). Studies of redundancy and congruity in a non-musical sense also
appear to suggest this relationship (e.g., Brader, 2005; Zhou, 2005), as do findings that reflexive
physiological indicators of appetitive (orbicularis oculi activity) and aversive (eye-blink startle
magnitude) activation predictably distinguish affective messages classified in positive-moderatenegative valence categories (with “moderate” constituting less affective, i.e. less affectively
redundant positive and negative messages)(S. Bradley et al., 2007). However, in the present
study, the expected relationship between musical congruity and aversive activation (Δ cEMG)
was only observed in less politically sophisticated participants, for whom musical ambiguity
facilitated significantly higher cEMG activity compared to musical congruity. Political
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sophisticates exhibited a less sizeable but significant contrasting relationship, indicating more
aversive activation during musically congruent conditions compared to musical ambiguous
conditions. The estimated effect size of the interaction of political sophistication with congruity
was found to explain roughly 11-12% of variance in change scores for cEMG activity (F(1, 40) =
5.311, p = 0.026, ηp2 = .117).
Representation of appetitive motivational activation, represented by change in zEMG
activity, showed similar contrasting interactions with the independent variable of tempo; low-PS
participants exhibited significantly higher mean change in zEMG for fast-tempo conditions
compared to slow tempo conditions, which indicated mean decrease in activity. For high-PS
participants, significant relationship in the opposite direction was observed. A positive
relationship between tempo and appetitive activation has been observed (or can be inferred) from
the findings of prior studies (e.g., Dalla Bella et al., 2001; Peretz et al., 2001), but in the present
study this relationship was only observed for politically unsophisticated participants. For
political sophisticates, tempo appeared to have a negative relationship with appetitive activation.
The interaction of musical tempo conditions with political sophistication was estimated to
account for about 22% of variance in zEMG activity (F(1, 31) = 8.934, p = 0.005, ηp2 = .224)
It was predicted that manipulation of message valence would elicit appetitive activation
such that positive messages would increase appetitive activation and negative messages would
decrease it, although, again, this expected relationship was observed to be significant only for
participants with low-political sophistication. The mean change in zEMG of politically
sophisticated participants ran counter to this prediction—negative messages facilitated higher
zEMG activity than positive messages—although this difference was not statistically significant.
The effect of the interaction between political sophistication and message valence was estimated
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to explain approximately 12% of variance in zEMG activity F(1, 31) = 4.221, p = 0.048, ηp2 =
.12).
All three of these interactions between political sophistication and the within-subjects
independent variables appear to account for a practically significant degree of the variance in the
cEMG and zEMG data, but how should they be interpreted? Taken together, these differences
between high- and low-PS participants’ zEMG activity may be related to observations that
participants with low topical expertise, sophistication, or familiarity tend to rely on affective cues
in content, or the valence of mood experienced at time of exposure, in their subsequent
elaboration and evaluation of the message, which results in an assimilation effect of affective
perception or candidate evaluation (Ottati & Isbell, 1996; Srull, 1983), whereas topical experts
tend to evaluate messages relating to their expertise independently of affective content or their
mood-state at the time of stimulus exposure (Srull, 1983). Applied to political evaluations, it has
been theorized that sophisticated participants, via elaboration of on-line affective valence during
exposure, may exhibit evaluations or affective perceptions that contrast with the initial affective
content or inducted mood state (theorized as a means of bias correction; e.g., Ottati & Isbell,
1996).
Skin Conductance Response
A Bonferroni post hoc analysis of the interaction of valence and tempo revealed that there
were no significant differences between mean SCRs in any of the conditions (p = 0.027
[Bonferroni α adjusted for 6 comparisons = 0.008]). Statistical insignificance notwithstanding,
the differences in mean SCRs between conditions would probably not be of substantial practical
significance. The conceptual effects of musical tempo and message valence on arousal, as
measured by increased number of SCRs or higher skin conductance levels (SCLs) is relatively
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robust (e.g., Gomez & Danuser, 2007), and the lack of significant findings in the present study is
probably the result of insufficient differences between conditions or methodological
shortcomings.
The variation in tempo between fast (130bpm) and slow conditions (85bpm) was
intended to realistically reflect observed tempo variation in modern political advertising. As
such, the two conditions may not have been sufficiently different to elicit significant and
observable changes in arousal. Similarly, the intentionally low salience of the messages may
have decreased observable effects of negative versus positive message valence on arousal as
measured in number of SCRs.
Visual analysis of the tonic electrodermal activity recordings indicated much higher skin
conductance levels during the two minute intervals between presentation of ad stimuli, during
which time participants were instructed to fill out evaluative self-report forms. This may have
been the result of excessive finger movement during writing (electrodes were affixed to the index
and middle fingers of the non-dominant hand), or from a sense of urgency to complete the forms.
Whatever the cause, tonic skin conductance levels during stimulus exposure tended to decline
from the peaks produced during the self-report intervals. Methodologically, this suggests the
need for less elaborate self-report forms that can be completed with one hand (or, ideally, via
computer presentation) and the importance of emphasizing to the participants that they are not
being timed.
Self-Reported Attitude Toward the Ad
The results from the measurement of self-reported hedonic Aad should first be noted
because they were the only self-reported dependent variable not confounded by order effects.
This was confirmed in a manipulation check of this dependent variable by running it through a
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subsequent Candidate (8) x Order (4) ANOVA which failed to find significant differences
between messages within the same valence conditions.

That message valence was found to

significantly affect hedonic measures of Aad was not surprising, although the interaction between
message valence and tempo found that in addition to the main effect for valence, the difference
between negative—fast and negative—slow conditions was significant (p = .005), with mean
ratings for hedonic Aad being higher for the negative—fast condition. This suggests that tempo
played a role in the hedonic evaluation of the ad in negative conditions as well as positive.
The significant main effect for congruity, although small, was somewhat more
remarkable because it extends the findings on the effects of musical congruity on attitudes by
contrasting congruity with ambiguity rather than incongruity (e.g., Kellaris & Kent, 1992;
MacInnis & Park, 1991; Oakes & North, 2006), and provides further evidence that musical
congruity is positively related to hedonic evaluation of the message regardless of contextual
valence (e.g. Alpert et al., 2005; cf. Kellaris et al., 1993; regarding congruity and incongruity as
a function of modality, see: Kellaris & Kent, 1992).
For the main effects of the independent variables valence and congruity, the self-reported
findings are made more interesting when considered in combination with the discrepancies in
EMG activity based on the political sophistication of the participants, because it appears that
positive or negative self-reported hedonic evaluation did not correspond to appetitive or aversive
activation (as represented by mean change in zEMG or cEMG, respectively) of politically
sophisticated participants. The contrasts between physiological and written response coincide,
generally, with findings that distinguish between the ability to discern the intended affective tone
(i.e. a process analogous to cognitivist explanations of musical emotional experience [e.g., Kivy,
1990]; see also: mimesis [Cook & Dibben, 2001]), rather than actually experiencing the emotions
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intended (or, experienced) by the composer/performer (i.e. corresponding to emotivist
explanations of musically-induced emotions [e.g., Radford, 1989]; see also: catharsis [Cook &
Dibben, 2001])(e.g., Gomez & Danuser, 2007; Wexler et al., 1992).
One possible explanation for this would be that the politically sophisticated, as more
efficient processors of political communication (Ottati & Isbell, 1996), may be able to
cognitively asses and recognize the intent of affective cues (such as musical cues) without going
experiencing congruent motivational activation, or may simply focus on the verbal content of the
messages at the expense of attending to affective content. The observation that self-reported
hedonic valence (on the whole) contradicts the facial EMG activity observed from political
sophisticates suggests that differences in political sophistication may lead to correction effects
between motivational system activation and subsequent self-report (e.g., Ottati & Isbell, 1996;
see Ottati, 2001, p. 623-624 for summary discussion).
Order Confounds in Self-Reported Measures and Recognition Memory
The between-subjects variable order in this experiment referred to rotation of the order of
stimulus presentation in addition to the rotation of visual-verbal content with musical conditions.
In other words, musical content accompanied a different candidate’s message in each iteration of
the order variable (see Table 3.1). This admittedly unorthodox design was intended to isolate the
effects of the musical manipulations from effects of the visual and verbal components of the ads.
Despite attempts to use relatively homogenous visual and verbal content, from the numerous
confounding order interactions in self-reported data it is suspected that some visual-verbal
messages (i.e. candidate conditions) received significantly different self-reported ratings for
valence, arousal, and message salience. For each of the self-report measures, data were
reorganized according to the candidate message condition, and run through a Candidate (8) x
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Order (4) repeated measures ANOVA, with order being a within-subjects variable in an attempt
to determine whether these effects could be immediately attributable to the visual-verbal
messages.
For the self-reported valence component, candidate condition was found to have a
significant main effect (F(7, 294) = 204.206, p < .000, ηp2 = .829) and a significant interaction
between candidate condition and order (F(21, 294) = 3.257, p = .001, ηp2 = .169) was also
observed. Because of the highly significant main effect of message valence on the self-reported
valence component in the original ANOVA (F(1, 42) = 409.599, p < 0.000, ηp2 = .907), the main
effect of candidate condition is thought to be largely attributable to differences in message
valence. Bonferroni multiple comparisons of candidate conditions of the same valence (i.e., all
positive message compared to one another; all negative messages compared to one another)
found no significant differences between candidate conditions. This suggests that between-order
differences (which include the sequence of stimulus presentation and musical conditions)
accounted for about 17% of the variance between candidates for this dependent measure.
The self-reported arousal component exhibited no main effect for candidate condition
(F(7, 294) = .669, p = .698, ηp2 = .016) but did indicate that candidate condition interacted with
order significantly (F(21, 294) = 2.258, p = .002, ηp2 = .139). This suggests about 14% of
variance in this measure is explained by between-order differences in response, including
candidate message conditions, sequence of stimulus presentation, and musical conditions.
No main effect of candidate condition on the self-reported message salience component
was observed (F(7, 294) = .765, p = .617, ηp2 = .018) but an interaction between candidate
condition and order was significant (F(21, 294) = 2.017, p = .006, ηp2 = .126), indicating that
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between-order differences, including sequence of presentation, candidate message conditions,
and musical conditions, explained roughly 12.5% of the variance.
Main effects of candidate condition on measures of recognition sensitivity were found to
be significant (F(7,322) = 9.246, p = .000, ηp2 = .167). A post-hoc Bonferroni comparison of
candidate conditions found that d’ scores for the Spence ad (M = .319, SE = .083) were
significantly lower than all six of the seven other candidate conditions (p’s < 0.05). For criterion
bias, main effects of candidate condition were not significant (F(7, 322) = 1.8655, p = .076, ηp2 =
.039), but a significant interaction between candidate condition and order was found (F(21, 322)
= 2.825, p = .000, ηp2 = .156), suggesting that the combination of order of presentation, musical
variation, candidate condition, and inter-group differences accounted for approximately 16% of
variance in c scores.

These order effects were likely the result of only one message being used

to represent each condition, which would magnify sequence effects in the memory tests for the
message content. A subsequent recalculation of the recognition memory statistics that averaged
hit and false alarm rates across positive and negative conditions was entered in to a Valence (2) x
Order (4) ANOVA and found significant main effects for message valence on both d’ (F(1, 46) =
4.688, p = .036, ηp2 = .092) and c (F(1, 46) = 4.839, p = .033, ηp2 = .095). For d’, participants
demonstrated significantly higher average recognition sensitivity scores for negative messages
(M = .866, SE = .058) compared to positive messages (M = .718, SE = .064), as had been initially
predicted in hypothesis 5c. However, participants exhibited significantly more conservative
criterion bias for negative messages (M = .052, SE = .046) compared to positive messages (M =
.158, SE = .046), which contradicts the predicted direction of message valence on criterion bias
as was predicted by hypothesis 5d. This main effect of valence corroborates, to a limited degree,
the effects of message valence on the cognitive process of encoding observed in other studies
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(e.g., S. Bradley et al., 2007; A. Lang, 2001), although the main effect of valence on c was in the
opposite direction of what was predicted.
Averaging across tempo conditions resulted in significant interactions between tempo and
order for d’, and no significant interactions or main effects for c. Thus, hypotheses 5a and 5b
were thoroughly rejected in the present design.
Contributions of the Current Research
This research contributes to the broader study of musical and affective content by
focusing on the effects of musical congruity in comparison to musical ambiguity in the context
of political advertising messages. Studies examining musical congruity in messages have
generally done so in comparison to musical incongruity (e.g., Kellaris et al., 1993; MacInnis &
Park, 1991; Oakes & North, 2006), and although the differences in effects between musical
ambiguity and congruity are presumed to be more subtle, the findings in the present study
corroborate the hedonic value of congruity in attitudinal evaluation and extend prior research by
examining musical ambiguity. By suggesting that participants utilize musical congruity as a
potential attitudinal and affective heuristic, the results of the current research aid researchers in
various disciplines whose interests lie in the interaction between visual-verbal and musical
content.
Although somewhat unexpected, the significant differentiation of EMG responses based
on the degree of a participant’s political sophistication probably constitutes the most interesting
finding of this study, as it raises questions several questions about the role of prior familiarity
and sophistication in affective communication. Although prior research has looked at the
interactions of affect, memory, and evaluation based on differences in political sophistication
(Ottati & Isbell, 1996) or, topical expertise in consumer advertising contexts (e.g., Srull, 1983),
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measurement of affect and evaluation has relied on self-report. Psychophysiological
measurement in the current research tentatively adds to this model by suggesting that
(presumably) more efficient processors of political information exhibit less motivational system
activity in response to affective non-verbal content when compared to less efficient processors of
political information, and that with increased cognitive efficiency for political information comes
psychophysiological response that runs counter to predictions. These may indicate
psychophysiological expressions of contrasting effects versus assimilation effects (Ottati &
Isbell, 1996), although a lack of appropriate cognitive measures prevents further speculation in
this regard. A simpler explanation may be that participants with higher political sophistication,
presumably more familiar and experienced with affective and symbolic cues specific to political
advertising, may heuristically associate musical congruity or politically positive messages with
pandering, find it insulting (e.g., Memmot 2010) or simply boring or annoying. This indicates
the value of utilizing both self-report and physiological measurement paradigms in research
focusing on affective response to music and audiovisual content. From the practitioner’s
perspective, these findings may contribute to the selection or creation of effective musical
content depending on the intended affective response and the target audience’s estimated level of
political sophistication.
Due to a lack of systematic research regarding musical content in political advertising,
the importance placed on ecological validity in the present experiment required an analysis of
what manipulation of musical content would remain ecologically valid. The findings of this
analysis may be beneficial for researchers who are interested in various aspects of musical
content in the context of modern U.S. political advertising, and may be informative to other
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researchers seeking to create or select realistic musical conditions in advertising research, or to
interested practitioners / composers.
Limitations of the Current Research
This research has numerous limitations. Methodologically, the rotating combinations of
visual-verbal content with musical content across orders led to an unusually high number of
between-groups interactions which confounded the data for many of the self-reported measures.
This was compounded by having only one message / musical condition for each of the dependent
variable combinations, as anomalous or unexpected responses to any one message or musical
condition could cause problems with analysis and interpretation. For example, recognition
sensitivity for the Spence message was, across orders, significantly lower than most of the other
messages, clearly indicating that the message was less memorable for some reason or another, or
possibly that construction of the recognition memory test’s signals and foils was flawed in such a
way as to bias response. Having one musical composition per combination of the three
independent variables makes musicological generalizability difficult to determine, especially
when significant interactions are found. The self-reported response instrument for assessing the
attitude toward the ad may have been confusing to respondents by combining numeric values
with semantic differentials; although it appeared to be understood by respondents it’s design
provided a potential confound that was easily avoidable. Because no practice messages were
utilized in order for participants to familiarize themselves with the response instruments, there
may have also been an unintended effect of primacy in the order of presentation. Although the
demographic and covariate self-reported measures were employed as a distractor task, the
amount of information may have been excessive and many items were subsequently deemed
useless for meaningful subsequent analysis.
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Studying responses to manipulations of musical structure has inherent limitations because
musical content may also serve to signify cultural or generic meanings; musical experience is not
limited entirely to changes in mode and tempo. In addition to other structural musicological
variables, the previous exposure and musical enculturation of the listener plays a role in shaping
his or her experience. Although efforts were made to control for variation in the many ways in
which music might vary structurally (in addition to tempo and mode), the degree of musical
indexicality for each condition, and the use of musical content in its relationship to the message,
it must be accepted, to a degree, that complete control over musical content in such a study is not
entirely possible.
In addition to these methodological problems, it should also be noted that since the
sample population consisted of undergraduate students at a single Southeastern university in the
U.S., it does not reflect the diversity of the broader U.S. or regional population, especially in
regards to age, ethnicity, or educational background.
Directions for Future Research
The above-mentioned discrepancies in EMG measurements between participants of low
and high political sophistication suggests that future research concerning response to affective
content in political communication should at least control for this variable and work to develop
testable hypotheses to investigate it. As discussed above, the present study’s recognition
memory test was methodologically flawed, but it is reasonable to expect differences in political
sophistication to exhibit differences in message encoding, as well as storage and retrieval, so
further examination of how cognitive and affective processes differ between participants based
on their political sophistication may prove interesting. For studies of other forms of audiovisual
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appeals, participants’ varying degrees of familiarity and prior experience may also be useful in
explaining variance in affective, cognitive, or attitudinal response.
Methodologically, the concept of composing controlled, ecologically valid musical
content and varying it across candidate visual-verbal conditions introduced confounds due to a
lack of statistical power (i.e., only eight separate messages meant that interactions of the
independent variables were difficult to infer; time interactions with psychophysiological activity
lacked clear statistical significance; candidate conditions or sequence of presentation may have
had disproportionate effects) and, potentially, an number of variables between visual content
conditions that are difficult to control for. One improvement may be to remove visual content
and utilize audio-only messages that combine musical content with verbal content, as the
creation of stimulus conditions would require considerably less work and could therefore utilize
multiple messages for each condition. Such a design may be able to demonstrate main effects or
interactions of musical independent variables more clearly.
In an attempt to tease out musicological effects and interactions, the present study sought
to utilize messages with relatively low salience to the participants. The study of cognitive,
affective, and attitudinal responses based to musical content in advertising based upon actual
messages of actual candidates during a high-salience election cycle would hypothetically yield
different results (for example, negative messages about a political opponent may be evaluated
positively; physiological effects may be more robust), and could test more complex affective
responses (humorous derision of an opponent would be theoretically coactive, but it is unclear
how such a message from the opposition might affect response). However, the nuance of selfreported affective experience in such a design may be lost.
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Musical congruity, conceptually defined for the current experiment as messageappropriate modality, demonstrated attitudinal and psychophysiological effects that merit further
investigation. Considering congruity as a function of message valence and modality, research
focused on responses to the usage of musical incongruity for specific rhetorical purposes (for
example, using upbeat music in an attack ad for the purpose of derision). Considering the
observed responses based on the interaction of political sophistication with valence, tempo, and
congruity over time, the phasic response of facial EMG may be an interesting way to explore the
real-time appetitive and aversive responses (if any) to ambivalent music (i.e., musical content
that is continually shifting between major and minor modalities, or consonance and dissonance;
in a small number of contrast messages from the content analysis, this basic compositional
strategy was observed). Other musicological definitions of congruity (for example, based upon
instrumentation, meter, tempo variation, or indexicality) may also be of interest (e.g., Oakes and
North, 2006). In the context of campaign-centered research (e.g., Kaid & Johnston, 2001),
qualitative musicological research should be undertaken to describe, analyze, and deconstruct
musical-rhetorical codes and motifs, which may implicitly attempt to frame a candidate or
campaign in a desired manner (e.g., in order to address perceived doubts that undecided voters
may have in ways that avoid direct verbal recognition and expression. Campaign messages
aimed at ingratiating candidates with specific co-cultures in the U.S. (e.g., Latino voters) may
utilize otherwise uncharacteristic musical content and could prove interesting when compared to
messages aimed at English-speaking voters. Similarly, investigation in to the rhetorical usage of
musical exoticism (e.g., non-Western modalities, meters, instrumentation, & musical textures)
could indicate some of the ways in which musical content serves to establish in-group
identification and associate opponents with a variably threatening or foolish out-group.
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Regarding the usage of musical content in political communication generally, it may be
fruitful to compare musical (as well as message) content from advertisements prior to the
Citizen’s United Supreme Court ruling to messages from campaigns following this decision, as it
is very possible that the lesser extent of explicit disclosure regarding sponsorship may foster
different message conditions. In other words, negative ads might be markedly nastier in their
verbal content, in which case musical usage may also change.
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FORM A
1. Write (or, if already written, visually verify) coder number and ad ID#
2. Write the name of the sponsor (if advocacy group, indicate their organizational
orientation to the best of your ability below “Length”), the title of advertisement, the air
date (mm/dd/yyyy), format (if not indicated in filename, mark TV), and length. This
should be indicated by the filename in the playback software.
3. Persons Depicted – In the order that they appear, write the names of candidates or other
famous figures that appear, or are discussed or depicted in the ad. Use the playback clock
to count the number of seconds within the ad that each one appears, and write the total
duration in the adjacent column. Candidate endorsements should be included.When only
one candidate appears in the ad, it is unnecessary to calculate total duration.
a. This is a measurement of the subject of the ad, not necessarily the speakers. For
example, in an ad with “person-on-the-street” interviews with “regular people,” it
is not necessary to list them. But in an ad that might try to associate a candidate
with another, unpopular figure (e.g. Stalin), the unpopular figure should be listed.
b. If there are more than 3 people depicted, simply judge the three most prominent
by judgment of duration and emphasis
c. If two candidates are presented in a “back-and-forth” manner, simply (1) record
who is first and who is second initially (2) estimate the total duration each person
is depicted / discussed
4. Visual Verbal Valence – Indicate whether the ad is a positive, negative, or contrast ad.
a. Positive ads express support for a candidate, for example, an ad paid for by
McCain in which McCain is the primary person depicted, and/or discussed would
be a Positive ad.
b. Negative ads usually attack an opponent or policy. They may use positively-held
figures to do so (like a “man on the street”), but they focus more on the opponent
of the sponsor rather than the sponsor.
c. Only classify an ad as Contrast if (1) both candidates are depicted or discussed
and (2) no candidate receives coverage for more than 66% of the ad’s duration.
Use measures from the preceding section’s #6 to inform this decision. For
example:
AD #

SPONSOR

1

Obama

2

McCain

3

Obama

PERSON(s)
DEPICTED
1. Obama
2.
1. Obama
2. McCain
1. Obama
2. McCain
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AD LENGTH
30s
30s
30s

LENGTH
of DEPICTION
24s

DECISION

21s
4s
14s
12s

Negative

Positive

Contrast

5. Number of musical passages: to determine how many distinct musical passages there are
in the ad. Most will have only one, although some may have more. A musical passage
could be considered distinct from another by several factors, including
a. Sudden shift in instrumentation, tempo, emotional tone, or modality
b. Shift in these or other elements punctuated by silence or a masking sound effect
c. Violation of the sense of musical continuation
For each musical passage, complete the following, according to the order that the passages
appear in the ad. If there are more than one musical passage, attach FORM B as needed
6. Listen to music in advertisement once through.
7. Onset: the time in the ad where the musical passage begins. End: the time in the ad
where the musical passage ends or transitions to another passage.
8. Listen to the advertisement a second time. For each passage, indicate what you believe to
be the affective intent of the music content independently of other elements of the
message by selecting Positive, Negative, or Other. Other can be when content is
affectively ambiguous, ambivalent, non-Western, or other. Only select one choice per
musical passage.
9. Tempo – With the TapTempo software open on your desktop, play the advertisement.
Tap along in time to the quarter notes on the SPACE bar. The software averages over
several taps, so try to tap for the duration of each passage, as it improves overall
accuracy. The total number of taps for each measurement will be displayed by the
software. If a musical passage is less than 5 seconds long, or contains less than 20 “taps”,
or it has highly irregular or unpredictable rhythm or meter, it should be classified as
“indistinct” and categorically defined as Slow, Med, Fast, or Erratic.
10. Modality – By ear, determine the “root” note of the ad, or the melodic “center” of the
music (this should be implicit, because by this time you’ll have played the ad several
times). Next, determine whether the musical content of each passage could be classified
as Major, Minor, or Other. Major is generally indicated by the presence of the major 3rd
and major 6th interval and the absence of the minor 3rd or minor 6th. For purposes of this
analysis, the following rubric will be appropriate for the vast majority of the material.
P1




m2



M2

m3




M3




P4

d5



P5

m6




M6




m7

M7





P8

Judgement
Major
Minor
Ambiguous

M = Major; m = Minor; d = Diminished; P = perfect (P1: “Root”; P8: “Octave”)
 = root note; = presence (suggests inclusion);  = absence (prevents exclusion)
For musical content utilizing non-Western tonal systems, content lacking enough
information to be described as major or minor (Ambiguous), or ambivalent content, mark
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“Other” and describe briefly. (e.g. “drone,” “noise,” “non-melodic rhythm,” “shifting
keys” etc.)
11. Instrumentation – By ear, listen to the ad and mark a check by each instrument that can
be detected. Many instruments will be synthesized or sampled, but only mark
“synthesizer” when it is clear that the composer did not intend to emulate a specific
analogous instrument. The instruments on the checklist were selected because of their
frequency in political advertisements, but occasionally a novel instrument will be
featured. In that case,, write the name of it down beside “other.”
12. Genre Description – Use of film music tropes and “genre” music has been observed to be
rather common, so simply write a word or two to qualitatively describe your assessment
of the composer’s intent. e.g., “Western,” “Horror,” “Klezmer,” “Techno”, etc. if it
seems appropriate.
13. Sounds Like – if a particular popular song or work is being utilized or referenced and you
can recognize it, make a note of it and try to name it if possible.
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FORM A
Coder #: _______

Ad ID # ___________

Ad Title:
Format
e

TV

WEB

Radio







Sponsor

__________________

Airdate:

_____/______/_____
Length
______:______

Persons Depicted
Or Discussed
Visual-Verbal
Valence

Lib
Positive

Negative

Contrast







Mus. Onset: ____: ____
Modality:
Musical Valence:

# of Musical Passages
____________

___: ___

End:

Major

Minor

Other







Positive

Negative

Other







Tempo (bpm) _________

Org. orientation
Cons
??

Describe:

___________________

Describe:

___________________

Variable / Unclear



Describe:

___________________

Instrumentation
(Check all that apply)
Strings
Piano
Percussive
Accents
Drums
Horns
Bass Guitar
Melodic
Percussion
Synthesizer










Electric Guitar
Acoustic
Guitar
Organ





Other

Describe:

___________________

Other

Describe:

___________________

Other

Describe:

___________________

Genre?

Describe

___________________

Reference?

Describe:
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___________________

FORM B
Coder #: _______

Ad ID # ___________

Mus. Onset: ____: ____
Modality:
Musical Valence:

Passage

___: ___

End:

Major

Minor

Other







Positive Negative

Other


Tempo (bpm) _________

#______





Describe:

___________________

Describe:

___________________

Variable / Unclear



Describe:

___________________

Instrumentation
(Check all that apply)
Strings
Piano
Percussive Accents
Drums
Horns
Bass Guitar
Melodic
Percussion
Synthesizer










Electric Guitar
Acoustic
Guitar
Organ





Other

Describe:

___________________

Other

Describe:

___________________

Other

Describe:

___________________

Genre?

Describe

___________________

Reference?

Describe:
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Crosstabulation of Musical Valence and Musical Modality
Musical Valence
Positive Negative Other
Total
ct % ct
% ct
%
ct
Musical Modality
Major 130
Minor
Other

89

0

0.0 20 36.4 150

13 8.9 75 75.8 29 52.7 117
3 2.1 24 24.2

Total: 146

99

6 10.9
55

33
300

c2(4, 300) = 193.32, p < .000
Crosstabulation of Visual Verbal Valence and Musical Modality
Visual Verbal Valence
Positive
Negative Contrast Total
ct
%
ct
% ct
%
ct
Musical Modality
Major 104
Minor
Other

86

38 22.9

8 61.5 150

13 10.7

99 59.6

5 38.5 117

29 17.5

0

4

3.3

Total: 121

168

13

c2(4, 300) = 113.18, p < .000
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0

33
300

Crosstabulation of Visual Verbal Valence and Musical Valence
Visual Verbal Valence
Positive
Negative Contrast Total
ct
%
ct
% ct
%
ct
Musical Valence
Positive 109 90.1

32 19.3

5 38.5 146

Negative

3

2.5

95 57.2

1

7.7

99

Other

9

7.4

39 23.5

7 53.8

55

Total: 121
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13

300

c2(4, 300) = 157.79, p < .000
Median and Standard Deviation of Tempo by Visual Verbal Valence, Musical Valence, and
Musical Modality
Visual-Verbal
Valence
Pos. Neg. Cont.
Mdn. Tempo
(bpm)

120

110

Std. Dev. 29.45 31.76 32.95 31.86 31.84 28.71
(bpm)

30.75

N

109

113

113

156

114

Musical
Musical
Valence
Modality
Pos. Neg. Other Major Minor Other Overall

29

110

145

110

98

145

55

141

111

112

111

32.67 25.35

31.15

131

26

298

Instrumentation Frequency by Visual Verbal Valence and Musical Modality
Visual-Verbal Valence
Positive Negative Compar.
ct.
% ct.
% ct.
%

Musical Modality
Major
Minor
Other
ct.
% ct.
% ct.
%

Strings

83 68.6 89 53.6

8 61.5

89 59.3 82 70.1

9 27.3

180 60.0

Piano

70 57.9 96 57.8

8 61.5

88 58.7 80 68.4

6 18.2

174 56.7

Perc. Accents

60 49.6 66 39.8

4 30.8

63 42.0 51 43.6 16 48.5

130 43.3

Drums

41 33.9 73 44.0

2 15.4

48 32.0 54 46.2 14 42.4

116 38.7

Horns

54 44.6 33 19.9

5 38.5

61 40.7 27 23.1

4 12.1

92 30.7

Bass Guitar

30 24.8 50 30.1

3 23.1

42 28.0 34 29.1

7 21.2

83 27.7

Melodic Perc.

10

8.3 45 27.1

3 23.1

24 41.4 24 41.4 10 17.2

58 19.3

Synthesizer

10

8.3 35 21.1

1

7.7

Elec. Guitar

18 14.9 21 12.7

0

0.0

17 11.3 20 17.1

2

6.1

39 13.0

22 18.2 16

9.6

0

0.0

30 20.0

7

6.0

1

3.0

38 12.7

Other

10

8.3 13

7.8

2 15.4

16 10.7

6

5.1

3

9.1

25

8.3

Organ

2

1.7

2.4

0

2

1.7

0

0.0

6

2.0

Acous. Guitar

4

7

0.0

4
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4.7 23 19.7 16 48.5

2.7

Total
ct.
%

46 15.3

APPENDIX C
Stimulus Materials
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Musical Condition 111: Positive Message – Congruent Modality – Fast Tempo
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Musical Condition 111: Positive Message – Congruent Modality – Fast Tempo (cont.)

149

Musical Condition 112: Positive Message – Congruent Modality – Slow Tempo

150

Musical Condition 121: Positive Message – Ambiguous Modality – Fast Tempo
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Musical Condition 121: Positive Message – Ambiguous Modality – Fast Tempo (cont.)
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Musical Condition 122: Positive Message – Ambiguous Modality – Slow Tempo

153

Musical Condition 211: Negative Message – Congruent Modality – Fast Tempo
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Musical Condition 211: Negative Message – Congruent Modality – Fast Tempo (cont.)
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Musical Condition 212: Negative Message – Congruent Modality – Slow Tempo
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Musical Condition 221: Negative Message – Ambiguous Modality – Fast Tempo
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Musical Condition 221: Negative Message – Ambiguous Modality – Fast Tempo (cont.)

158

Musical Condition 221: Negative Message – Ambiguous Modality – Fast Tempo (cont.)

159

Musical Condition 222: Negative Message – Ambiguous Modality – Slow Tempo

160

Musical Condition 222: Negative Message – Ambiguous Modality – Slow Tempo (cont.)

161

Musical Condition 111: Stereo Waveforms

Streaming audio available at URL:
http://soundcloud.com/ezell_2012_study/111-positive-congruent-fast

Musical Condition 112: Stereo Waveforms

Streaming audio available at URL:
http://soundcloud.com/ezell_2012_study/112-positive-congruent-slow
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Musical Condition 121: Stereo Waveforms

Streaming audio available at URL:
http://soundcloud.com/ezell_2012_study/121-positive-ambiguous-fast

Musical Condition 122: Stereo Waveforms

Streaming audio available at URL:
http://soundcloud.com/ezell_2012_study/122-positive-ambiguous-slow
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Musical Condition 211: Stereo Waveforms

Streaming audio available at URL:
http://soundcloud.com/ezell_2012_study/211-negative-congruent-fast

Musical Condition 212: Stereo Waveforms

Streaming audio available at URL:
http://soundcloud.com/ezell_2012_study/212-negative-congruent-slow

164

Musical Condition 221: Stereo Waveforms

Streaming audio available at URL:
http://soundcloud.com/ezell_2012_study/221-negative-ambiguous-fast

Musical Condition 222: Stereo Waveforms

Streaming audio available at URL:
http://soundcloud.com/ezell_2012_study/221-negative-ambiguous-fast
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Candidate Condition 01: Tom Barrett (Support Ad)
00:00—00:01
00:01—00:05

00:06—00:10

00:11—00:15

00:16—00:20

00:21—00:25

00:26—00:30

Narrator: One candidate for Governor has a
record of bringing jobs to Wisconsin: Tom Barrett.
As Milwaukee’s mayor, Tom Barrett helped bring
government and business leaders together, from
urban, suburban, and rural counties, to create
jobs. Now, Tom Barrett’s running for Governor,
with a plan to create jobs for all of WI: Help for
start-ups; tax credits for companies that create
jobs; and assistance when small business want to
expand. Tom Barrett for Governor: Straight talk
and honest plans for Wisconsin.
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Candidate Condition 02: Ron Chase (Attack Ad)
00:00—00:01
00:01—00:05

00:06—00:10

00:11—00:15

00:16—00:20

00:21—00:25

00:26—00:30

Narrator: Ron Chase failed to protect Ohio jobs,
supported the bail-outs, and praises the stimulus
plan. After more than a decade in office, 1.5
million Ohio residents are unemployed. Trillions
in deficits. Billions in taxes. Our hopes crushed
by Washington. The legacy of Ron Chase. We
can’t change Washington, unless we change the
people we send there.
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Candidate Condition 03: Ben Harkin (Attack Ad)
00:00—00:01
00:01—00:05

00:06—00:10

00:11—00:15

00:16—00:20

00:21—00:25

00:26—00:30

Narrator: Meet the real Ben Harkin. Serving on the
board of Goldman-Sachs,Harkin was caught reaping
millions on insider stock deals. After Compaq
shareholders sued, and a judge cited the obvious
conflict of interest, he was forced to pay the money
back. And what kind of person would be involved in
deals a fellow Wall St. millionaire would call corrupt?
In his last year at Compaq, Harkin paid himself $120
million, right before the company laid off 10% of its
workers. We’re choosing a representative, shouldn’t
character matter?
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Candidate Condition 04: Ned Lamont (Support Ad)
00:00—00:01
00:01—00:05

00:06—00:10

00:11—00:15

00:16—00:20

00:21—00:25

00:26—00:30
Narrator: He built a national, high-tech company
from the ground up, and while at Central CT, Ned
Lamont brought business and labor together. The
focus? Creating jobs. Fearless, and fiercely
independent, Ned Lamont will work to put CT back
on track. An economic SWAT team to help existing
businesses grow, the best plan to spur innovation,
and create jobs, and a can-do spirit that CT needs.
Ned Lamont: Governor. Making CT win again.
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Candidate Condition 05: Martin O’Malley (Attack Ad)
00:00—00:01
00:01—00:05

00:06—00:10

00:11—00:15

00:16—00:20

00:21—00:25

00:26—00:30

Narrator: With Martin O’Malley as Governor,
Maryland has moved backward, not forward.
Unemployment? Doubled. 3,000 Maryland
businesses have closed or moved to other states.
O’Malley passed the largest tax increase in
history: a 20% sales tax hike.Job-killing taxes on
business, and now O’Malley’s says he’s open to
raising taxes again.
Martin O’Malley: Higher Taxes, Fewer Jobs.
Moving Maryland Backwards
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Candidate Condition 06: Mike Riggs (Support Ad)
00:00—00:01
00:01—00:05

00:06—00:10

00:11—00:15

00:16—00:20

00:21—00:25

00:26—00:30

Narrator: Who can create jobs in Colorado? The
business leader who has already done it. Mike’s
plan: Simplify regulations. Cut the sales tax on
purchases of factory equipment. Expanding the
research and development tax credit to bring
research labs here. New incentives for green jobs.
And cut fees and red tape on small business. Mike
Riggs: A governor ready on day one to start
creating good jobs.
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Candidate Condition 07: Eric Spence (Attack Ad)
00:00—00:01
00:01—00:05

00:06—00:10

00:11—00:15

00:16—00:20

00:21—00:25

00:26—00:30

Narrator: With Eric Spence, it’s just one dishonest
smear after another, and another. Just another
dishonest politician trying to hide his record of
failure. The real Spence plan? More spending on
out-of-control state pensions. More favors for the
big teacher’s union, block-ing education reform.
More job-killing taxes and regulations. More of the
same old failure from St. Paul. Job-Killer: Eric
Spence: Always more taxes, more spending, and
more lost jobs.
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Candidate Condition 08: Mark Warner (Support Ad)
00:00—00:01

00:01—00:05

00:06—00:10

00:11—00:15

00:16—00:20

00:21—00:25

00:26—00:30

Narrator: It’s in the desert sky, and deep
underground. Energy that’s made in America,
fueling new Nevada jobs. Nevada’s got everything
it takes to lead in alternative energy, and Mark
Warner’s making it happen. Bringing the energy
industry to the state. Fast-tracking new solar
fields and wind farms. 144 Million for geo-thermal
in the north, and tax credits that will create 41,000
new Nevada jobs. Mark Warner’s making It
happen here: American energy, and all the good
jobs that come with it.
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Self-Report Instruments for Dependent Variables
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1. Please place an X over the picture, or between the pictures, that best represent your
feelings.

2. Please place an X over the picture, or between the pictures, that best represent your
feelings.

3. Please rate your emotions according to the way the ad made you feel.
Not at all

Happiness; Elation
Sadness; Melancholy
Surprise; Astonishment
Calm; Contentment
Anger; Irritation
Nostalgia; Longing
Interest; Expectancy
Anxiety; Nervousness
Love; Tenderness
Spirituality; Transcendence
Disgust; Contempt
Admiration; Awe
Enjoyment; Pleasure
Pride; Confidence
Boredom; Indifference

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Very much

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Please rate the political advertisement you just saw.
Positive Message
Stresses personal
qualities of the
sponsoring candidate

Stresses public issues

1

1

1

2

2

2

3

3

3

4

4

4

5

5

5

6

6

6

7

Negative Message

7

Does not stress
personal qualities of
the sponsoring
candidate

7

Does not stress public
issues

Stresses
characteristics of the
opponent

1

2

3

4

5

6

7

Does not stress
characteristics of the
opponent

Not informative

1

2

3

4

5

6

7

Informative

Persuasive

1

2

3

4

5

6

7

Not persuasive

Defends sponsoring
candidate against
opponent’s attacks

1

2

3

4

5

6

7

Does not defend
sponsoring candidate
against opponents
attacks

Dull

1

2

3

4

5

6

7

Exciting

Funny

1

2

3

4

5

6

7

Serious

Cold

1

2

3

4

5

6

7

Warm

Believable

1

2

3

4

5

6

7

Unbelievable

Confusing

1

2

3

4

5

6

7

Clear

Deals with an
important topic

1

2

3

4

5

6

7

Deals with an
unimportant topic

Ethical

1

2

3

4

5

6

7

Unethical

Irritating

1

2

3

4

5

6

7

Enjoyable

Favorable

1

2

3

4

5

6

7

Unfavorable
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Here are a few questions about the government in Washington. Please write your answers under
each question. Many people don't know the answers to these questions, so if there are some you
do not know, you can write “not sure” under the question.
1. Do you happen to know what job or political office is now held by Joe Biden?

2. Whose responsibility is it to determine if a law is constitutional or not ... is it the President, the
Congress, or the Supreme Court?

3. How much of a majority is required for the U.S. Senate and House to override a presidential
veto?

4. Do you happen to know which party currently has a majority of members in the House of
Representatives?

5. In your opinion, how would you rate the political orientation for each of the main political
parties in the United States?
Very
Conservative
Conservative
Democratic Party
Republican Party
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Moderate




Liberal




Very Liberal




Please answer the following questions about your musical ability and everyday musical
experiences. There are no right or wrong answers, just try to be as accurate as you can.
Yes





Have you been playing a musical instrument for eight or more years?
Do you currently play a musical instrument?
Are you able to read musical notation?
Have you ever had formal musical instruction?

No





How often do you listen to music? (circle one)
a. Once or several times a day
b. Several times a week
c. A couple of times a month
d. A couple of times a year
Very
Seldom
How often do you listen to music
that you choose?

Seldom





Sometimes

Often





Very
Often



Please indicate how frequently you listen to music in the following situations.
Very
Seldom
Doing housework
In the car
While dancing
While surfing the internet
Concerts
Socializing with friends
Church going
Reading / Studying / Homework
Exercise

Seldom
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Sometimes











Often











Very
Often











How often do you listen to music because of the following reasons?
Very
Seldom
01. For entertainment
02. It evokes memories
03. It gives me pleasure
04. As background music
05. Interest in music itself
06. To create atmosphere in social
situations
07. It is hard to avoid hearing
music
08. Enjoy to listen to lyrics
09. Music induces emotions
10. To forget about the present
11. To enhance positive moods
12. To weaken negative moods
13. To stir up energy
14. To relax and calm down
15. It helps me to concentrate
16. It is beautiful
17. To vent emotions
18. To reflect on my life
19. It strengthens my self-image
20. To express my personality
21. To feel akin to others
22. To reduce feelings of
loneliness
23. To express my feelings
24. To shield out the world around
me
25. To strengthen self esteem
26. It makes me feel competent
27. To gain control of sounds in
my surroundings
28. To master new skills

Seldom

Sometimes

Often

Very
Often
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Here are a number of characteristics that may or may not apply to you. For example, do you
agree that you are someone who likes to spend time with others? Please circle a response to each
statement that best represents your opinion. There are no right or wrong answers.
1. I see myself as someone who is talkative.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

2. I see myself as someone who tends to find fault with others.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

3. I see myself as someone who does a thorough job.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

4. I see myself as someone who is depressed, blue.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

5. I see myself as someone who is original, comes up with new ideas.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

6. I see myself as someone who is reserved.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

7. I see myself as someone who is helpful and unselfish with others.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

8. I see myself as someone who can be somewhat careless.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL
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9. I see myself as someone who is relaxed, handles stress well.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

10. I see myself as someone who is curious about many things.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

11. I see myself as someone who is full of energy.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

12. I see myself as someone who starts quarrels with others.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

13. I see myself as someone who is a reliable worker.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

14. I see myself as someone who can be tense.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

15. I see myself as someone who is ingenious, a deep thinker.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

16. I see myself as someone who generates a lot of enthusiasm.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

17. I see myself as someone who has a forgiving nature.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL
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18. I see myself as someone who tends to be disorganized.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

19. I see myself as someone who worries a lot.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

20. I see myself as someone who has an active imagination.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

21. I see myself as someone who tends to be quiet.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

22. I see myself as someone who is generally trusting.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

23. I see myself as someone who tends to be lazy.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

24. I see myself as someone who is emotionally stable, not easily upset.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

25. I see myself as someone who is inventive.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

26. I see myself as someone who has an assertive personality.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL
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27. I see myself as someone who can be cold and aloof.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

28. I see myself as someone who perseveres until the task is finished.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

29. I see myself as someone who can be moody.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

30. I see myself as someone who values artistic, aesthetic experiences.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

31. I see myself as someone who is sometimes shy, inhibited.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

32. I see myself as someone who is considerate and kind to almost everyone.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

33. I see myself as someone who does things efficiently.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

34. I see myself as someone who remains calm in tense situations.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

35. I see myself as someone who prefers work that is routine.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL
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36. I see myself as someone who is outgoing, sociable.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

37. I see myself as someone who is sometimes rude to others.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

38. I see myself as someone who makes plans and follows through with them.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

39. I see myself as someone who gets nervous easily.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

40. I see myself as someone who is ingenious, a deep thinker.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

41. I see myself as someone who likes to reflect, play with ideas.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

AGREE
A LITTLE

AGREE
STRONGLY

42. I see myself as someone who likes to cooperate with others.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

43. I see myself as someone who is easily distracted.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL

44. I see myself as someone who is sophisticated in art, music, or literature.
DISAGREE
STRONGLY

DISAGREE
A LITTLE

NEUTRAL
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AGREE
A LITTLE

AGREE
STRONGLY

Please tell us about yourself:
Gender (circle one)
1. Female
2. Male
Age: ____________
Major:___________

To what extent would you describe your political beliefs as conservative? Please circle a number.
1 = Not at all conservative; 7 = Extremely conservative
NOT AT ALL
1

EXTREMELY
2

3

4

5

6

7

To what extent would you describe your political beliefs as liberal? Please circle a number.
1 = Not at all liberal; 7 = Extremely liberal
NOT AT ALL
1

EXTREMELY
2

3

4
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5

6

7
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