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ABSTRACT
Conducting online, controlled laboratory, and more realistic laboratory experiments, this study investigates how the connotative

congruency between instrumental timbre and visual design affects consumer evaluation and choice behavior. The results

demonstrate that consumers are more likely to respond positively to the target when the instrumental timbre of background

music shares connotative meanings like bright, smooth, or heavy with a visual feature of the target. In addition, we identified

that the connotative congruency effect is mediated by the sense of feeling right and excitement (i.e., high arousal positive

emotion). A carefully‐controlled Study 3 and Study 5, which measured behavioral outcomes in a more realistic mock‐up corner

drugstore, enhanced the ecological and external validity of the timbre‐vision connotative congruency effects. This is the first

empirical marketing study on timbre‐vision congruency that covers comprehensive sets of connotative descriptions and reveals

the mediating role of both feeling right and excitement.

1 | Introduction

Timbre, which refers to the quality of a sound (Wallmark 2019),
is one of the most fundamental aspects of acoustic communi-
cation (Saitis et al. 2020). However, compared to other musical
elements, such as pitch (Hagtvedt and Brasel 2016; Huang and
Labroo 2020; Lowe and Haws 2017), loudness (Biswas
et al. 2019), or tempo (Knoferle et al. 2012), marketing scholars,
with a few rare exceptions (e.g., Oakes and North 2006), have
typically not given much thought to timbre until recently,
despite it being an important acoustic property (Puligadda and
VanBergen 2023).

Studies investigating how timbre influences consumer behavior
have recently started to become more popular: For instance,

Melzner and Raghubir (2023) investigated how the roughness/
smoothness of sound logos, which refers to a short melody
created to represent a brand and convey the identity (Spence
and Keller 2024; Techawachirakul et al. 2023), influenced the
perceptions of ruggedness/sophistication in brand personality.
Similarly, Puligadda and VanBergen (2023) demonstrated that
incorporating the piano timbre in a brand's sound logo en-
hanced the perceived sophistication (vs. ruggedness) of a
brand's personality using the flute, trumpet, piano, ukulele, and
steel drums, to represent woodwinds, brass, percussion, and
stringed instruments, respectively, as experimental stimuli.
Meanwhile, Techawachirakul et al. (2023) found that compared
to sound logos played by “feminine” instrumental timbres
(including clarinet, flute, oboe, and violin timbres), US parti-
cipants associated sound logos played by “masculine” ones
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(including alto saxophone, trombone, trumpet, and tuba tim-
bres) with meat‐based (vs. plant‐based) foods.

Although these studies provide some important findings, there
are still many unresolved issues in timbre perception research.
For instance, all three of the studies used sound logos as
audiovisual experimental stimuli and conducted online studies
using Amazon Mechanical Turk, meaning that it is unclear
whether the findings are applicable to other visual stimuli than
sound logos or in a real‐world setting. Besides, in those studies,
no actual behavior was measured. Instead, purchase intention
(Melzner and Raghubir 2023) and interest in trying (Puligadda
and VanBergen 2023) were assessed as downstream effects of
timbre. Although Puligadda and Bergen identified a mediating
role of processing fluency in the effect of congruent visual and
sound logos on interest in trying the target product, it still
remains unclear “how” the sensory congruency between timbre
and visual elements generates such downstream effects. Lastly,
Melzner and Raghubir (2023), Puligadda and VanBergen (2023),
and Techawachirakul et al. (2023) investigated sound logo‐
vision congruency using limited sets of connotative attributes;
roughness (ruggedness)/smoothness (sophistication) or gender
(masculine/feminine). However, prior research (e.g., Saitis and
Weinzierl 2019) has shown that timbres are not only associated
with texture (e.g., smooth or rough), but also with luminance
(e.g., bright or dim) and mass (e.g., heavy or light).

The present study was designed to investigate how consumers
perceive instrumental timbres and materials displayed visually
using more comprehensive sets of connotative descriptions
(i.e., luminance, texture, and mass) and various visual
stimuli. Second, to enhance the ecological validity of timbre
effects, downstream effects of the sensory congruency on con-
sumers' decision‐making were measured by means of not only
self‐report such as evaluations and intentions, but also actual
choice behaviors. This study defines sensory congruency as
the degree to which the same connotative meanings (e.g.,
bright, smooth, and/or heavy) are shared between different
sensory modalities (e.g., timbre and color). Lastly, this study
investigated and identified mediators and moderators indicating
how sensory congruency influences consumer decision‐making.

In this study, timbre is operationally‐defined as the sound quality
of a particular musical instrument. That is, the auditory stimuli
were exactly the same excerpts but played by different musical
instruments thus they had different timbres. On the other hand,
the visual features were manipulated in several ways, such as the
qualities of material having the same color (Study 1), the typefaces
with the same font size displayed in grayscale letters against a
white background (Study 2), the colors of ballpoint pen with no
perceived difference except for the ink color (Study 3) and the
cushion in the advertisement (Study 4), and the product items
with different flavors of the same brand (Study 5).

2 | Theoretical Background

2.1 | Audiovisual Crossmodal Correspondences

Crossmodal correspondence is the term that is increasingly
being used to refer to the sometimes surprising consensual

connections whereby people associate a feature, attribute, or
dimension in one sensory modality, either physically present or
merely imagined, with a seemingly unrelated sensory feature in
a different sensory modality (Spence 2011, 2020a, 2020b).
Crossmodal correspondences have been categorized into at least
four distinct types: structural, statistical, semantic, and hedonic
(Spence 2011, 2022). Structural (more recently renamed as
physiological) correspondences (see Spence and Di Ste-
fano 2022) are derived from common neural encoding (e.g.,
louder sound and bright color). Statistical correspondences are
thought to result from the internalization of the crossmodal
regularities of the environment or physical correlation (e.g.,
high‐pitched sound and small size). Semantic or lexical
(Spence 2022; Spence and Di Stefano 2022; Walker 2012) cor-
respondences come from the same description of experiences
involving different sensory modalities (e.g., high‐pitched sound
and high spatial location). Lastly, hedonic or emotionally‐
mediated correspondences originate in the congruence of the
emotion (mood), or hedonic valence induced by, or associated
with, inputs from different sensory modalities (e.g., sweet taste
and rounded shape both being liked stimuli, see
Spence 2020a, 2022). It should, however, be noted that these
various types/explanations for the existence of crossmodal
correspondences need not be treated as mutually exclusive
and, in fact, a number of different explanations may jointly
be involved in any given correspondence, and/or different
explanations may apply to explain different crossmodal
correspondences.

A large number of studies from divergent disciplines have un-
covered a wide range of crossmodal correspondences between
the attributes of stimuli presented in different sensory mod-
alities (Spence 2011, 2020a, 2020b; Spence and Di Stefano 2022).
Amongst them, the number of scientific research studies that
have focused on crossmodal correspondences between musical
attributes, including timbre and diverse visual elements, con-
tinues to grow (Anikin and Johansson 2019; Qi et al. 2020;
Spence 2020a; see Table 1). For instance, Crisinel and Spence
(2010) demonstrated that people exhibit a crossmodal corre-
spondence between sweet tastes and the timbre of the piano,
and between bitter tastes and the timbre of a (synthetic)
trombone (see also Crisinel and Spence 2012a).

Audition and vision are similar in several important respects (see
Julesz and Hirsh 1972; Spence and Di Stefano 2022). First, both
have the characteristic of waves, although they are of different
types. Second, both auditory and visual cues can be obtained even
from far away compared to olfaction, taste (gustation), and touch
(Hall 1966; Ruzeviciute et al. 2020). In other words, audition and
vision are distal senses, whereas olfaction, taste, and touch are
primarily proximal senses (Elder et al. 2017; Rodaway 1994). From
the perspective of “stimulus belongingness,” audition and vision
can both be categorized as external senses, while olfactory, taste
(gustation), and touch are internal senses. According to Rozin and
Kalat (1972), organisms may find it easier to associate stimuli from
two senses if they are both “external” (e.g., vision and auditory)
than to associate (or recognize as belonging together) one external
and one internal sense (such as a visual element, or stimulus, and a
gustatory or tactile one). In addition, given that humans are visually
dominant, one of the two senses in most crossmodal associations is
likely to be visual (Elder and Krishna 2022; Hutmacher 2019).
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2.2 | Instrumental Timbre

Oakes and North (2006) demonstrated that the conceptual
congruency between timbre and message enhanced an adver-
tisement's effectiveness. Specifically, the piano timbre was
found to be more congruent with a radio ad for cosmetic sur-
gery than the timbre of the church organ or the steel drum. The
sound of the church organ was associated with religious events
such as marriages and funerals, while the steel drum was
associated with thoughts of the Caribbean (i.e., providing a
sense of ethnicity). In Oakes and North (2006), the participants
who were presented with background piano music exhibited
better recall of the contents of the advertisement, such as the
brand name and message. However, the researchers involved in
the study provided no clear explanation as to why the piano
timbre should have been considered as congruent with cosmetic
surgery.

Meanwhile, Eitan and Rothschild (2011) found significant in-
teractions with pitch, loudness, and vibrato. For example,
people were more likely to associate the violin (vs. flute) timbre
with smooth when dynamic levels of loudness were low
(pianissimo), whereas they were more likely to associate the
violin (vs. flute) timbre with hard when the dynamic levels of
loudness were high (fortissimo) instead. Similarly, although the
focus of their study was not on instrumental timbre, Imschloss
and Kuehnl (2019) demonstrated that a congruent connotative
association (softness) between music and haptics enhanced
people's product evaluations. The results of these studies imply
that in addition to the four distinct types of crossmodal corre-
spondence identified by Spence (2011, 2022), that is, structural,
statistical, semantic, and hedonic correspondences, there could
be a fifth type: connotative correspondences. In this study,
connotative correspondences are defined as a type of cross-
modal correspondence based on the shared connotations
between different sensory modalities, such as instrumental
timbres and visual features.

Prior research has identified three primary categories of conno-
tative associations with timbral qualities: Luminance (bright or
dim), texture (smooth or rough), and mass (heavy or light) (Saitis
and Weinzierl 2019; Saitis et al. 2020; Zacharakis et al. 2014, 2015).
Table 2 shows the connotative associations of instrumental tim-
bres that have been demonstrated by prior research.

According to Techawachirakul et al. (2023), instrumental timbres
also have an association with gender; for example, people tend to
perceive the sounds of the saxophone, trumpet, trombone, and
tuba as masculine, while they perceive those of the flute, oboe,
clarinet, and violin as feminine. These associations are thought to
be established through statistical correlations; specifically, when
players select an instrument to play, the former instruments are
mainly chosen by men, while the latter are chosen by women
(Techawachirakul et al. 2023). These co‐occurrences lead people to
form associations between instruments and foods; sound logos
with a masculine or feminine instrument timbre are associated
with meat‐ or plant‐based food, respectively (Techawachirakul
et al. 2023). It is noteworthy that the timbre associations focused
on by Techawachirakul et al. (2023) were not based on the sounds
themselves, but rather on their shared semantic association with
gender.

Although connotative congruencies with timbral properties are
undoubtedly relevant to the field of sensory marketing (e.g.,
Crisinel and Spence 2012b; Crisinel et al. 2013; Mahdavi
et al. 2020), the prior marketing studies confined specific con-
notations of instrumental timbres instead of covering compre-
hensive connotative descriptions (i.e., luminance, texture, and
mass). More importantly, the majority of prior studies have
assessed timbre effects by means of self‐report (i.e., by assessing
participants' evaluations and intentions), thus investigating its
ecological validity still remains to be tested. Understanding
consumer behavior/psychology through examining the actual
behavior in addition to self‐reports has been called for decades,
nonetheless, few studies have implemented it to date (e.g.,
Baumeister et al. 2007; Morales et al. 2017). The current study
investigates whether and how the fifth type of audio‐visual
crossmodal correspondence, based on connotative congruen-
cies, influences consumer behavior through various connotative
descriptions.

2.3 | Psychological Mechanisms Underlying
Sensory Congruency

2.3.1 | Emotion

Sensory (cue) congruence refers to the degree of fit among
sensory elements/characteristics, reflecting how well a stimulus
matches its environment across different senses (Krishna
et al. 2010; Yuan et al. 2024). Eklund and Helmefalk (2022),
who conducted a thorough literature review on perceived con-
gruence amongst consumers, suggested that the results of prior
studies demonstrate that congruency is multifaceted and
induces various cognitive, affective, and behavioral responses.
For instance, sensory congruence, rather than incongruence,
tends to lead to more favorable product evaluations (see
Krishna et al. 2010; Spence 2011). Many previous studies have
identified emotion as a mediator of (at least a subset of) cross-
modal correspondences, including certain of those involving
auditory stimuli (Spence 2020a, 2020b). Note that “mediator” in
those studies refers to a factor associating different sensory as-
pects and consequently making people form a crossmodal cor-
respondence. For instance, using monophonic texture piano
melodies based on melodies by Mozart and color patches as the
stimuli, Palmer et al. (2016) demonstrated crossmodal associa-
tions between faster music in the major mode and lighter, more
saturated, and warmer colors. Importantly, their data showed
strong correlations between emotions (e.g., happy/sad, angry/
not‐angry and agitated/calm) towards the melodies and those
towards the colors that the participants perceived as congruent
with the melodies. In a similar vein, Lindborg and Friberg
(2015) demonstrated that emotion was the dominant mediator
behind associations between film music excerpts and the color/
size of a color patch. Additional evidence of emotional media-
tion has been provided by Isbilen and Krumhansl (2016) who
examined associations between music clips from Bach's the
Well‐Tempered Clavier, Books I and II with saturated colors.

The focus of the present study was on the mediating role in the
relationship between sensory congruency and consumer
responses. That is, mediators in this study refer to those factors
explaining why sensory congruency typically generates a
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favorable response amongst consumers. Sensory stimuli can
enhance one another when they align within a multisensory
experience (Yuan et al. 2024). Cheng et al. (2009) have dem-
onstrated that presenting fast music and warm color simulta-
neously, as well as presenting slow music and cool color,
enhanced the individuals' arousal and pleasure levels. The sense
of pleasure emerged from sensory congruence, in turn, is at-
tributed to the product evaluation (Fiske 1982). This is based on
the theory of cognitive balance (Heider, 1958), which refers to a
phenomenon in which the more harmonious or balanced situ-
ations are, the more favorably consumers respond (Flavián
et al. 2021). Krishna et al. (2010) also asserted that the semantic
congruence between inputs from different sensory modalities
led to aesthetic pleasure. Meanwhile, Abdolmohamad Sagha
et al. (2022) have shown that both sensory congruency and
incongruency can enhance consumer emotions, affective ex-
periences, and purchase intentions. The researchers demon-
strated (in their Study 1) that consumers' emotions were more

positive when the background color of the yellow product was
incongruent (i.e., blue) than when it was congruent (i.e., yel-
low). In the stimuli used by Abdolmohamad Sagha et al. (2022),
sensory congruence could create an ambiguous figure‐ground
relationship, making it difficult for their participants to recog-
nize the target products, which could lead to their negative
emotion Based on these prior studies, it is expected that the
high arousal positive emotion, namely, excitement (Faseur and
Geuens 2006; Kraiss et al. 2023), will mediate the effects of
timbre‐vison connotative congruence on favorable responses
amongst consumers.

2.3.2 | Feeling Right

Another potential mediator is “feeling right.” This refers to a
subjective experience of feeling correct or proper that is
elicited by two congruent stimuli (Kuo and Rice 2015;

TABLE 2 | Prior studies of connotative associations with instrumental timbres.

Instrument Category Connotative association

Keyboard

Piano Texture Soft (Adeli et al. 2014)

Marimba Texture
Luminance

Soft (Adeli et al. 2014; Zacharakis et al. 2014)
Light (Zacharakis et al. 2015)

Vibraphone Texture Nasal (Kazazis et al. 2022)

Woodwind

Clarinet Texture Nasal (Kazazis et al. 2022), Roundness (Zacharakis et al. 2014)

Flute Luminance
Texture
Mass

Bright (Zacharakis et al. 2014)
Smooth (Zacharakis et al. 2015), Soft (Saitis and Weinzierl 2019),

Round (Zacharakis et al. 2014)
Light (Zacharakis et al. 2014)

Oboe Luminance
Texture
Mass

Bright (Kazazis et al. 2022; Saitis and Weinzierl 2019)
Harsh (Saitis and Weinzierl 2019)
Light (Zacharakis et al. 2014)

Saxophone Luminance
Texture
Mass

Dim (Adeli et al. 2014)
Soft (Adeli et al. 2014), Harsh (Adeli et al. 2014; McAdams 2019; Zacharakis et al. 2014)

Thick (Zacharakis et al. 2014, 2015)

Stringed

Violin Luminance
Texture

Bright (Saitis and Weinzierl 2019)
Less sharp, rough, hard, cold, and dry (Eitan and Rothschild 2011),

Smooth (pianissimo) and Hard (fortissimo) (Eitan and Rothschild 2011)

Brass

French horn Luminance
Texture
Mass

Dark (Kazazis et al. 2022)
Round (Zacharakis et al. 2014), Smooth (Zacharakis et al. 2015)

Thick (Zacharakis et al. 2014)

Trumpet Luminance
Texture
Mass

Bright (Zacharakis et al. 2014, 2015)
Harsh (Kazazis et al. 2022; Zacharakis et al. 2014)

Thick (Zacharakis et al. 2015)

Trombone Luminance Less bright (McAdams 2019)

Percussion

Crash cymbals Luminance Dim (Adeli et al. 2014); Harsh (Adeli et al. 2014)

Gong Luminance Dim (Adeli et al. 2014); Harsh (Adeli et al. 2014)

Triangle Luminance Bright (Adeli et al. 2014); Harsh (Adeli et al. 2014)
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Wang et al. 2022). Many consumer studies have demonstrated
that a sense of “feeling right” induces favorable evaluation or
judgment, amplifying positive reactions toward the evaluative
target such as purchase intention, choice, and donation (Deng
et al. 2019; Karataş and Gürhan‐Canli 2020; Lee et al. 2010; Li
and Pandelaere 2021; Wadhwa and Zhang 2015). For instance,
Wang et al. (2022) revealed that feeling right mediated the effect
of fit between shape and healthiness on consumer preference.
Specifically, combinations of angular foods and healthiness, as
well as circular foods and tastiness, were rated as feeling right
and, resultantly, more likely to be chosen compared to
incongruent combinations. Deng et al. (2019) demonstrated that
vertical (horizontal) writing direction in advertising fits tradi-
tional/antique (modern/contemporary) brand/product percep-
tion, and those congruencies enhanced persuasiveness and
favorable brand/product evaluations. In addition, the re-
searchers confirmed that feeling right also mediated the con-
gruency effect of writing direction and product appearance
(traditional/modern) in the advertisement. Moreover, Deng
et al. (2019) identified the mediating role of feeling right in the
congruency effect. Similarly, Monahan and Romero (2020)
found that when the motion direction in an advertisement
aligns with consumers' mental representations of motion—such
as moving from left to right for English‐speaking audiences—
trust in the advertised brand increases. The researchers also
demonstrated that feeling right mediates this congruency effect.
Wang et al. (2020) demonstrated that message‐color congruency
(i.e., health‐focused messages alongside black‐and‐white
designs and taste‐focused messages alongside color designs)
enhanced consumers' feeling right, which in turn, led to higher
attitude toward the ad/restaurant, purchase intention, and
willingness to pay.

Nelson and Hitchon (1999) demonstrated that cross‐sensory
headlines of an advertisement for a TV station positively in-
fluenced not only people's emotional responses (pleasantness)
but also cognitive responses (number of listed thoughts toward
the advertisement). Moreover, Cesario et al. (2004) suggested
that feeling right leads to positive target evaluations, regardless
of the affective response, meaning, it is a nonemotional ex-
perience where individuals subjectively feel correct and/or
proper (Avnet et al. 2013; Camacho et al. 2003; Cesario
et al. 2004; Deng et al. 2019). Therefore, although feeling right
may not be completely independent of positive emotion, we
posit that feeling right and excitement will parallelly mediate
the effects of timbre‐vision congruencies on favorable consumer
responses in terms of both evaluations and choice behaviors.

Hypotheses. Sensory congruence between an instrumental
timbre and a visual attribute will induce (H1) a sense of feeling
right and (H2) excitement, which in turn, will positively influence
consumers' (H3a) evaluations and (H3b) choices of the target.

2.3.3 | Processing Fluency

Although the present study does not specifically focus on pro-
cessing fluency, one can argue that the congruence between
timbre and visual design elements results in favorable responses
because the experience is more easily understood (Biswas 2019;

Biswas et al. 2021) and processed (Reber et al. 2004; Velasco
et al. 2016). Processing fluency refers to the metacognitive ease
or difficulty experienced during information processing (Alter
and Oppenheimer 2008; Oppenheimer 2008; Reber and
Unkelbach 2010). According to Hung (2000), the congruence
between music and visual elements will likely enhance con-
sumers' processing fluency. Puligadda and VanBergen (2023)
demonstrated that processing fluency mediated the effect of
congruence visual and sound logos on interest in trying the
target product (a new shampoo). Studies in sensory marketing
have also demonstrated that consumers can process auditory
and visual stimuli more fluently when they are congruent with
each other in terms of their crossmodal correspondences
(Sunaga 2018). An experience that is highly fluent is likely to
heighten the evaluation of the target stimulus (Biliciler
et al. 2022; Chan and Northey 2021; Kim et al. 2009; Landwehr
et al. 2013; Lee and Labroo 2004; Sundar and Noseworthy 2016).
Thus, we also checked for the possibility of an alternative ex-
planation for our results in terms of processing fluency.

2.4 | Moderating Role of Usage/Purchase
Frequency

The Elaboration Likelihood Model proposed by Petty and
Cacioppo (1986) suggests that experts tend to deliberately pro-
cess central information, such as the quality and functions of
the product, while novices tend to depend more on peripheral
cues, such as background music. In fact, Nelson and Hitchon
(1999) demonstrated that audiovisual crossmodal expressions
(e.g., full‐color sound) did not significantly enhance the effec-
tiveness of advertising for those products where the visual and
auditory senses were central to the product's functionality, such
as TV stations.

Studies of sensory marketing have also suggested that the pos-
itive effects of sensory fit on consumer evaluations of co‐
branding became more decisive in the case of a low‐
involvement (vs. high‐) product (Ahn et al. 2020). Moreover,
people are prone to be influenced by feeling right, especially
when they have little or no prior experience/expertise with the
object or they are unfamiliar with it (Dunn and
Schweitzer 2005; Kim et al. 2009; Vaughn et al. 2010). As Kim
et al. (2009) and Vaughn et al. (2010) mentioned, experts are
less likely to be influenced by sensory congruence than by the
content of the message, as they tend to have more confidence in
their ability to evaluate the information. While experts may
possess other, more informative details that assist in their
assessment, sensory inputs are often seen as more informative
for individuals who lack expertise in the domain (Kim
et al. 2009; Vaughn et al. 2010).

According to evolutional psychology, when individuals en-
counter a novel or unfamiliar event, they tend to depend more
on their auditory system, which has a 360° detection capability,
rather than on vision, which has limited detection abilities
(Shapiro et al. 1984). This advantage of the auditory modality in
alerting consumers to novel information leads to a shift in
dominance from vision to audition (Fenko et al. 2010; Shapiro
et al. 1984). As a result, sensitivity to timbre‐visual congruency
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is expected to increase because it involves a multimodal input
from vision and audition rather than a unimodal input from
vision. In contrast, when facing a familiar event, consumers will
rely primarily on vision, which is the usually attended (i.e.,
dominant) modality. This reliance on vision may inhibit the
utilization of the auditory modality. Taken together, frequent
users or buyers of the target product category are not antici-
pated to be influenced by the connotative congruence effects
proposed by this study.

Hypothesis 4. The timbre‐visual congruence effect will be
moderated by product familiarity. Specifically, the connotative
congruence effect will occur among consumers who infrequently
use or purchase the target product category.

While this study does not focus on cultural differences, people
having different cultures, nationalities, languages, and en-
vironments might perceive and evaluate the same instrumental
timbres differently (e.g., see Jiang et al. 2020; Qi et al. 2020;
Walker 1987; Wallmark and Kendall 2018). Qi et al. (2020),
exploring differences in timbre—color/taste/softness or
smoothness associations between Western and Chinese instru-
ments, suggested some of those crossmodal associations were
universal. It should be noted that the auditory stimuli used in
their experiments were simple musical notes tones lasting 1.5 s.
Thus, Qi et al. (2020) encouraged researchers to conduct ex-
periments in diverse countries targeting different cultures using
more complex auditory stimuli such as excerpts. Many of the
recent studies on timbre‐vision associations have been con-
ducted in the United States. Thus, to confirm that the proposed
effects are not peculiar to a specific country, the studies were
conducted outside of the US, specifically, in the United King-
dom and Japan (as a representative of regions where people live
in different cultures and speak a different language from the
United Kingdom). In addition, we also conducted experiments
in English‐speaking countries in Africa (as a representative of
regions where people speak the same language as in the United
Kingdom but once again live in different cultures and en-
vironments from both the United Kingdom and Japan). For an
overview of studies, see Table 3 and Supporting Information S2:
File 1.

3 | Study 1

3.1 | Pretests

Before Study 1, two prestudies (for detail including each sample
size rationale, see Supporting Information S2: Files 2 and 3) and
a control test were conducted. The purpose of Pre‐test 1, whose
participants were recruited from the UK, Japan, and Africa, was
to explore the connotations that people have with various
instrumental timbres. This study used 10 musical instruments
in total as the auditory stimuli, consisting of 2 instruments each
of five categories, specifically, keyboard (piano and pipe organ),
woodwind (flute and clarinet), stringed (violin and guitar),
brass (trumpet and French horn), and percussion (hand bells
and steel drum). These five categories were based on the four
instrumental categories (i.e., woodwinds, stringed, brass, and
percussion instruments) that had been used in Puligadda and
VanBergen (2023), and the percussion was divided into ones

with and without keyboard. The participants listened to ten
arpeggios (i.e., notes from a chord played in rapid succession
rather than simultaneously) played by each instrument and
rated them with 7‐point 12 semantic differential (SD) scales
such as bright/dark (see Supporting Information S2: File 2).

After pretest 1, to select those visual stimuli congruent with a
specific instrumental timbre, pretest 2 was conducted in the
United Kingdom (for detail, see Supporting Information S2:
File 3). This study used nine images of steel, wood, velvet, satin,
fur, leather, Japanese paper, hemp fabric, and polypropylene
carpet, which were all shown in the dark gray (HSL; 0°, 0%,
20%, see Supporting Information S1: Web Appendix A). The
participants rated them one by one using the same 12 SD scales
as in pretest 1.

To identify the sensory (in)congruence between instrumental
timbre and visual image, linear mixed‐effects model (LMM)
analyses, which are particularly useful for within‐participant
study designs (Magezi 2015), were used. The fixed effects of
timbre/visual images generated by LMM analyses with the
heterogeneity across participants as the random effects indi-
cated that among British people, both the carpet image and the
organ timbre tended to be perceived as relatively harsh, angular,
rough, hard, warm, hot, full, dull, and heavy. Meanwhile, they
perceived both the satin image and the hand bell timbre to be
relatively cold, cool, empty, light in weight, and sharp. Based on
these results, it was expected that people would feel the con-
gruency between the carpet and the timbre of the organ as well
as between satin and the timbre of the hand bells.

3.2 | Control Tests 1 and 2

To confirm that people do indeed perceive the congruence
between instrumental timbre and material image as predicted
based on the results of the two pretests and LMM analyses,
Control study 1 was conducted (for detail including sample size
rationale, see Supporting Information S2: File 4). This test
revealed that, as expected, the participants perceived the timbre
of the hand bell (vs. organ) as matching the visual image of
satin better. The result therefore indicates that people do indeed
perceive carpet and the timbre of the organ as well as satin and
the timbre of the hand bells as matching.

In addition, Control test 2 (for details including sample size
rationale, see Supporting Information S2: File 5) was conducted
to rule out the possible alternative explanation of the matches
in terms of common emotional associations as suggested by
Palmer et al. (2013). This test revealed that the carpet image was
not more strongly correlated with the organ (vs. hand bell)
timbre in terms of a common emotional state (sad). Addition-
ally, the satin image was not more strongly associated with the
hand bell (vs. organ) timbre in terms of common emotional
association. Control test 2 also revealed that the familiarity with
the carpet image was not strongly correlated with that of the
organ (vs. hand bell) timbre. The participants' familiarity with
the satin (vs. carpet) image was not strongly correlated with that
with the hand bell (vs. organ) timbre either. Thus, regarding the
experimental stimuli that were used in the present study, the
possibility that the congruencies between the organ timbre and
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the carpet image, as well as between the hand bell timbre and
the satin, would be based on common emotional associations or
the participants' familiarity with the stimuli was ruled out.

3.3 | Methods (Main Study)

Study 1 used a 2 (timbre: organ vs. hand bells) × 2 (image:
carpet vs. satin) between‐participants experimental design. A
total of 202 new British participants were recruited on Prolific
and rewarded with 0.63 GBP for taking part in the study. The
data from one participant were excluded because s/he did not
follow the task instructions, specifically, the participant viewed
the experimental video for a short time (17 s; n= 201, male =
47.2%, female = 52.8%, Mage = 37.4 years, SD = 11.20). A priori
power analysis using G*Power (Faul et al. 2009) revealed that
199 observers would provide 0.80 power to detect the interac-
tion effect (f= 0.20) in 2 × 2 between‐participants analysis of
variance (ANOVA) with the α level at 0.05. The participants
viewed a promotional video for a book with background music
played on the organ or hand bells. The auditory stimuli were

created from a MIDI (Musical Instrument Digital Interface) file
of a version of Canon by Johann Pachelbel. A book, titled “THE
WORLD of MARKETING: How do marketers make it possible,”
was displayed on the screen for 21 s, and three captions were
shown under the book sequentially for 7 s each: Truly insightful
and entertaining, Very simple and easy‐to‐understand, and A
must‐read for all managers and consumers. In the carpet and
satin conditions, the images of the respective materials were
used for the cover design (see Supporting Information S1: Web
Appendix B). We selected book cover design because it is
independent of the content's quality but is influential in grab-
bing consumers' interest and facilitating purchase decisions.
There was no vocal element in the video. The perceived loud-
ness of the music was −15 Loudness Unit Full Scale (LUFS) in
all conditions. The participants were instructed to set the vol-
ume of the speaker on their computer to a comfortable listening
level and to maintain it at this level for the duration of the
study.

After viewing the video, the participants indicated how much
they liked it (for specific measurement items and scales, see

TABLE 3 | Summary of studies.

Areas Main aims Timbres Visual stimuli Outcomes

Study 1

Pre 1 UK
JPN
AFR

Exploring connotations of
instrumental timbres

10 instrumentsa N/A Music
perceptions

Pre 2 UK Selection of visual stimuli N/A 9 materialsb Material perceptions

Ctrl 1 UK Confirming timbre‐image
congruence

ORG, HB CPT, ST Perceived congruence

Ctrl 2 UK Ruling out explanations by
common emotions

ORG, HB CPT, ST Associations with
emotion

Main UK Tests of H1 to H3a ORG, HB Book cover EVAL, LIKE (ad,
product), FR, EXC

Study 2

UK
AFR

Tests of H1 to H3a with
individual‐level analyses

ORG, CL, VL,
FH, HB

Typefaces EVAL, LIKE
FR, EXC

Study 3

Pre JPN Selection of visual stimuli N/A Ballpoint‐pens (ink
colors)

Perceptions of
ballpoint‐pens

Main JPN Tests of Hypotheses 1, 3a, 3b,
and H4

CL, HB Red/pastel
blue pens

EVAL, WTP, CHO

Study 4

UK Establishing the causal process CL, HB Pastel blue cushion EVAL (ad, product),
WTP, FR, EXC

Study 5

Main JPN Tests of H3b and H4 CL, HB Products' packages CHO

Ctrl JPN Confirming perceptions of
package colors

CL, HB Color patches Perceived congruence

Note: Study 4 was preregistered (https://aspredicted.org/24dw-zjfg.pdf). All auditory stimuli and raw data have been stored in a project directory on the Open Science
Framework (https://osf.io/6jb59/?view_only=32b87e3cdb18415ab261689a416036e8).
Abbreviations: CHO, choice; CL, clarinet; Ctrl, control test; EVAL, evaluation; EXC, excitement; FH, French horn; FR, feeling right; HB, hand bells; LIKE, liking; ORG,
organ; Pre, pre‐test; ST, satin; VL, violin.
aPiano, pipe organ, flute, clarinet, violin, guitar, trumpet, French horn, hand bells, steel drum.
bSteel, wood, velvet, satin, fur, leather, Japanese paper, hemp fabric, polypropylene carpet.
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Supporting Information S2: File 6). Subsequently, they indi-
cated product interest and behavioral intention (BI). Next, the
processing fluency of the video clip was assessed with five
dichotomous word pairs, which were averaged to form a mean
fluency score (Cronbach's α= 0.871). The participants then
indicated whether the background music felt right and their
liking. The participants' excitement or high arousal positive
emotion (Faseur and Geuens 2006; Kraiss et al. 2023) was
measured with five dichotomous word pairs (Cronbach's
α= 0.889). The responses were averaged to form an aggregate
excitement score. All items above were measured using a
7‐point scale. The demographic questions were presented at the
end of the study.

3.4 | Results and Discussion

3.4.1 | Feeling Right, Excitement, and Product
Evaluation

To test the effects of timbre‐visual connotative congruency on
the participants' sense of feeling right, excitement, and product
evaluation, 2 (timbre: organ vs. hand bells) × 2 (image: carpet
vs. satin) ANOVAs on those variables were conducted. Product
evaluation scores were formed by averaging interest in the book
and BI (Cronbach's α= 0.969).

The results revealed significant interaction effects between
independent variables (IVs) on feeling right (F(1, 197) = 4.094,

p= 0.044, ηp
2 = 0.020) and excitement (F(1, 197) = 6.603,

p= 0.011, ηp
2 = 0.032), and a borderline‐significant interaction

effect on product evaluation (F(1, 197) = 3.783, p= 0.055,
ηp
2= 0.109). There were no other significant effects (Fs(1,

197) < 1.026, ps > 0.312, η sp
2 < 0.006). Pairwise comparisons

revealed that the participants in the organ condition felt right
more, were more excited, and evaluated the book more favor-
ably when the image of the carpet (vs. satin) was used for the
cover design, although the differences in feeling right and ex-
citement were borderline significant (see Figure 1). Similarly,
pairwise comparisons revealed that the participants in the car-
pet condition were more excited when the background music
was played with the organ (vs. hand bells), while those in the
satin condition felt right more and evaluated the book more
favorably when the music was played with the hand bells (vs.
organ). Again, the differences in feeling right and excitement
were borderline significant. These results were supportive of
our hypotheses (H1 to H3a).

3.4.2 | Mediation

An analysis was conducted with the Hayes PROCESS macro
v3.5 to investigate a parallel and serial mediation model (model
80; Hayes 2018, see Figure 2), indicating that sensory congru-
ence enhances the participants’ liking of the video by increasing
their experience of feeling right and excitement, which, in turn,
improves their product evaluations.

FIGURE 1 | Sensory congruence in Study 1. All p values were Bonferroni‐adjusted.

FIGURE 2 | Mediation model of sensory congruence in Study 1. Unstandardized regression coefficients are reported. The numbers to the right

and left of the slash indicate the direct (i.e., excluding effects through mediators) and total (i.e., including all indirect effects through mediators)

effects, respectively. Sensory congruence was coded as a dummy variable: 0 = incongruence, 1 = congruence. ap= 0.057, bp= 0.080, **p< 0.05,

****p< 0.001.
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The model shown Figure 2 is consistent with prior studies on
attitude towards advertisement (Aad) indicating that favorable
Aad enhances attitude towards the target brand and purchase
intention (Gardner 1985; MacKenzie and Lutz 1989; MacKenzie
et al. 1986). The total effects of the sensory congruence on
product evaluations were borderline significant (Β= 0.387, t
(199) = 1.914, p= 0.057). Meanwhile, the indirect effect of
sensory congruence through the three mediators (i.e., feeling
right, excitement, and liking of the advertisement) on product
evaluation was significant (βtotal = 0.181, 95% CI = [0.041,
0.346], see Table 4).

In addition, to check the robustness of the results, we used
simple parallel mediation analyses (Model 4; Hayes 2018) re-
moving the liking of the video from the model shown in Fig-
ure 2 (i.e., product evaluation as the DV, sensory congruence
the IV, the feeling right and excitement as the mediators). The
results revealed significant mediation paths of both sensory
congruence−feeling right—product evaluation (β= 0.079, 95%
CI = [0.002, 0.189]) and sensory congruence—excitement—
product evaluation (β= 0.069, 95% CI = [0.010, 0.146], for
results in detail, see Supporting Information S2: File 7). The
participants in the sensory congruent (vs. incongruent)

condition indicated a higher sense of feeling right (β= 0.282, t
(199) = 2.014, p= 0.045) and greater excitement (β= 0.395, t
(199) = 2.580, p= 0.011), which, in turn, led to a more favorable
product evaluation (βfeeling right = 0.280, t(197) = 4.084,
p< 0.001, βexcitement = 0.193, t(197) = 2.793, p= 0.006, see Sup-
porting Information S2: Figure 1 in Supporting Information File
S7). Therefore, H1, H2, and H3a were all supported.

Note that there was no significant main or interaction effect on
liking of the “music” (Fs < 1, ps > 0.335), meaning that the
participants liked the music equally, regardless of the experi-
mental condition. It is also noteworthy that there was no dif-
ference in the processing fluency score between the various
experimental conditions (Figure 3), thus ruling out fluency as a
potential alternative mediator of the relationship. As mentioned
earlier, feeling right is a subjective experience that can be
induced by sensory congruence (Kuo and Rice 2015). On the
other hand, processing fluency refers to the subjective experi-
ence of the ease of consumers' information processing instead of
congruence as such. Thus, it is possible that congruency en-
hances consumers' feeling right but not their perceived fluency
when the stimulus is so simple that people can process it easily
regardless of sensory congruence.

TABLE 4 | Parallel and serial mediation results in Study 1.

Direct effects βa SE t value p value

Outcome variable: Feeling right

Sensory Congruence 0.282 0.240 2.013 0.045

Outcome variable: Excitement

Sensory congruence 0.359 0.153 2.580 0.011

Outcome variable: Liking of the Ad

Sensory congruence 0.094 0.170 0.750 0.454

Feeling right 0.436 0.051 6.782 0.000

Excitement 0.152 0.080 2.355 0.020

Outcome variable: Product evaluation

Sensory congruence 0.087 0.182 0.690 0.491

Feeling right 0.127 0.061 1.758 0.080

Excitement 0.139 0.087 2.101 0.037

Liking of the Ad 0.352 0.076 4.891 0.000

Indirect effects βa SE LLCI ULCI

CON→ FR→ PE 0.036 .0039 −0.016 0.134

CON→ EXC→ PE 0.050 0.030 0.001 0.120

CON→ LOA→ PE 0.033 0.048 −0.051 0.143

CON→ FR→
LOA→ PE

0.043 0.027 0.001 0.107

CON→ EXC→
LOA→ PE

0.019 0.013 0.001 0.051

Total 0.181 0.077 0.041 0.346

Note: Sensory congruence, which was coded as a dummy variable: 0 = incongruence, 1 = congruence.
Abbreviations: CON= sensory congruence, EXC = excitement, FR = feeling right LLCI = lower‐limit confidence interval (95%), LOA= liking of the ad, PE = product
evaluation, ULCI = upper‐limit confidence interval (95%).
aPartially standardized coefficients.
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4 | Study 2

4.1 | Methods

The aim of Study 2 was to confirm whether the results reported
here could be obtained by (1) using other visual stimuli and (2)
conducting an individual‐level analysis. Ninety‐seven British
participants (male = 29.9%, female = 70.1%, Mage = 35.2 years,
SD = 10.49) and 89 Africans whose first language was English
living in English‐speaking countries (male = 42.7%, female =
57.3%, Mage = 28.7 years, SD = 7.85) were recruited on Prolific
and rewarded with 3.13 GBP for taking part in the online study.
A single factor within‐participants experimental design was
used. A priori power analysis using G*Power (Faul et al. 2009)
revealed that 88 observers would provide 0.80 power to detect
an almost medium effect ( f 2 = 0.13; Cohen 1992) in a multiple
linear regression with three predictors with the alpha level at
0.05.

The participants were first randomly presented with five
typefaces and rated them one by one using the same 12 SD
scales (7‐point) as in pretest 1 of Study 1. We selected typeface
because prior studies have suggested that people have asso-
ciations between typefaces and music (e.g., Venkatesan
et al. 2022). Subsequently, they were randomly presented with
five instrumental timbres and rated them one‐by‐one using the
same 12 SD scales (7‐point). The order of the presentation of
the typefaces and timbres was counterbalanced (i.e., half of the
participants were first presented with and rated five timbres
and then presented with and rated five typefaces). All five of
the different typefaces read “ABCDE” with the same font size.
The typefaces were displayed in grayscale letters against a
white background (see Supporting Information S1: Web
Appendix C).

The auditory stimuli were the same five arpeggios as in pretest 1
of Study 1 (i.e., a version of Chopin's Etude in C Major Op. 10
No. 1) played by keyboard (organ), woodwind (clarinet), strin-
ged (violin), brass (French horn), and percussion (hand bells).
Once the participants had completed the rating of both type-
faces and timbres, they were presented with the following
instructions.

A company wants to develop a brand logo that people like

regardless of the product category. The brand name has yet

to be decided, so each logo will simply say ‘ABCDE’. You
will watch five short videos presenting one option each and

evaluate each typeface to give the investigators feedback to

help them develop a more favorable brand logo.

In the video, five pairs of brand‐logo and instrumental timbre
were presented for 15 s per pair. Each experimental stimulus
was randomly selected from 25 (5 brand‐logos × 5 instrumental
timbres) pairs. The participants indicated their evaluation (bad/
good, unfavorable/favorable, negative/positive; Cronbach's
αUK = 0.970, αAFR = 0.961), liking, feeling right, excitement, and
processing fluency of each brand logo using a 7‐point scale
while listening to one of five timbres. The measurement items
of liking, feeling right, excitement (Cronbach's αUK = 0.899,
αAFR = 0.918), and processing fluency (Cronbach's αUK = 0.945,
αAFR = 0.921) were the same as those of Study 1. Finally, the
participants answered some demographic questions.

4.2 | Results and Discussion

Sensory congruence scores were calculated by participant as the
difference between perceptions of brand‐logo and instrumental
timbre using the following equation.

SC = | LP − TP |,
k

hij

=1

12

hik hjk

where:

SChij= sensory congruence between brand‐logo i and timbre j
for respondent h

LPhik= perception of brand‐logo i regarding dimension k for
respondent h

TPhjk= perception of timbre j regarding dimension k for
respondent h

FIGURE 3 | Processing fluency score in Study 1. Neither the main (Ftimbre(1, 197) = 2.057, p= 0.153, ηp
2 = 0.010; Fimage(1, 197) = 0.147, p= 0.701,

ηp
2 = 0.001) nor the interaction effect (Ftimbre × image(1, 197) = 11.787, p= 0.183, ηp

2 = 0.009) was significant.
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Thus, a higher (lower) value of the score indicates that there is a
larger (smaller) distance, meaning lower (higher) congruency.
The same computational method was used to measure the “self‐
congruency,” meaning the congruency between brand person-
ality and actual/ideal self‐image (see Kressmann et al. 2006).
Table 5 shows which instrumental timbre had the shortest/
longest distances to, or was the most/least congruent with, each
font.

Using data that merged the participants from the United
Kingdom and African countries, the parallel mediation model
(model 4; Hayes 2018, see Figure 4) with sensory congruence
score (SChij) as the IV, feeling right and excitement toward the
brand‐logo as mediators, and evaluation/liking as the depen-
dent variables (DVs) was tested to confirm the effects of the
congruence between brand‐logo and timbre (for the results
when using data from participants in the United Kingdom and
African countries separately, see Supporting Information S2:
File 8).

The total effects of sensory congruence on the DVs were sig-
nificant (βevaluation = ‐0.070, t(928) = ‐2.149, p= 0.032, βliking = ‐
0.078, t(928) =−2.375, p= 0.012). The indirect effects of the
sensory congruence through feeling right as well as excitement
on both evaluation (βfeeling right = ‐0.047, 95% CI = [−0.080,
−0.015]; βexcitement =−0.050, 95% CI = [−0.081, ‐0.020]) and
liking (βfeeling right =−0.048, 95% CI = [−0.082, −0.015]; βexcite-
ment =−0.047, 95% CI = [−0.078, −0.019]) were also significant
(see Table 6). As Figure 4 shows, the higher the sensory con-
gruence between brand‐logo and timbre (i.e., the shorter the

perceived distance between them), the more strongly the par-
ticipants felt right (β=−0.096, t(928) =−2.926, p= 0.004) and
excited (β=−0.108, t(928) = ‐3.304, p= 0.001), which in turn,
led to a higher evaluation (βfeeling right = 0.492, t(926) = 19.969,
p< 0.001; βexcitement = 0.461, t(926) = 18.686, p< 0.001) and
stronger liking (βfeeling right = 0.5507, t(926) = 20.080, p< 0.001;
βexcitement = 0.440, t(926) = 17.421, p< 0.001).

The individual‐level analyses also demonstrate that brand logos
are more likely to feel right to consumers and enhance con-
sumers' excitements when they are congruent with the instru-
mental timbre of the background music, which, in turn,
improves their evaluation and liking of the brand logo. There-
fore, H1 through H3b were supported.

To rule out the alternative explanation that processing fluency
might play a mediating role instead of feeling right/excitement,
additional analyses were conducted using processing fluency as
a mediator. The results revealed that the sensory congruence
did not significantly influence the participants' processing flu-
ency (βUK = ‐0.000, t(928) =−0.068, p= 0.946). The outputs also
failed to reveal a significant indirect effect of processing fluency
on either evaluation or liking (βevaluation = ‐0.000, 95% CI =
[−0.004, 0.003]; βliking =−0.000, 95% CI = [−0.003, 0.002]).
Therefore, the possibility of the alternative explanation in terms
of processing fluency was once again ruled out.

In contrast to Study 1, where the participants' excitement at the
time was measured, here the participants were asked to indicate
their emotions toward different typefaces of a brand logo in Study 2.

TABLE 5 | Instruments the most/least congruent with each brand‐logo in Study 2.

UK Congruent ORG 19.43 (7.51) FH 19.97 (7.46) CL 20.20 (8.17) HB 19.13 (7.37) ORG 18.88 (8.04)

Incongruent CL 26.82 (11.06) HB 22.62 (7.23) ORG 21.83 (7.45) CL 21.58 (8.39) HB 29.20 (19.37)

AFR Congruent ORG 21.84 (8.74) ORG 22.19 (9.11) CL 21.34 (7.73) HB 22.79 (9.05) ORG 21.06 (9.09)

Incongruent HB 27.06 (10.17) HB 25.63 (9.56) ORG 25.09 (9.83) FH 23.62 (8.81) HB 29.42 (11.02)

Note: The numbers represent the distances between each timbre and brand‐logo while those in parenthesis indicate the standard deviation. Congruent and incongruent
represent the instrumental timbre having the shortest and longest distances to (i.e., the most/least congruent with) each brand‐logo, respectively.
Abbreviations: CL, clarinet; FH, French horn; HB, hand bells; ORG, organ.

FIGURE 4 | Sensory congruence effect in Study 2. Unstandardized regression coefficients are reported. The sensory congruence score was

formed by calculating the difference between perceptions of brand logo and timbre (i.e., higher values indicate lower congruency). Therefore, the

negative coefficients on feeling right and excitement indicate that the higher the timbre‐vison congruence, the higher the participants' feeling right/

excitement. The upper and lower numbers in each pair indicate the coefficients on evaluation and liking, respectively. Numbers to either side of the

slash indicate the direct and total effects, respectively. ap= 0.057, ***p< 0.01, ****p< 0.001.
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The participants in Study 2 were presented with multiple experi-
mental stimuli (i.e., typefaces of a brand logo) and had to repeatedly
answer questions to measure the mediating variables and DVs (i.e.,
the participants had to repeatedly indicate their excitements).
However, the excitement induced by crossmodal correspondences
may not be so strong and may often be unconscious. Therefore, it is
difficult for the participants to catch and precisely report the subtle
change in their emotional state made unconsciously within a very
short time. To solve this issue, we asked participants to indicate
their emotions towards different typefaces of a brand logo. The
typeface of a brand logo has been demonstrated to induce con-
sumers' affective responses (Salgado‐Montejo et al. 2014;
Venkatesan et al. 2022). Venkatesan et al. (2022) found that typeface
curvilinearity influenced participants' emotional valence (i.e.,
pleasantness) in music perceived as neither round nor angular,
though the effect on arousal was not significant. Thus, it is pre-
sumably easier for participants to repeatedly indicate their emotions
toward different typefaces of a brand logo (vs. general emotional
state) within a short space of time. Therefore, in Study 2, excitement
towards different typefaces of a brand logo was used as the proxy
variable of the general emotional state.

5 | Study 3

The results of pretest 1 of Study 1 indicated that for the Japa-
nese participants, the connotative associations of the clarinet
and hand bell timbres were at opposite poles for the majority of

the dimensions (see Supporting Information S2: Table 1 in
Supporting Information S2: File S2.2). In other words, in Japan,
the clarinet and hand bell timbres had the highest and lowest
average scores, respectively, for many of the connotative
descriptors. Specifically, the clarinet timbre was perceived as
the dullest, most angular, warmest, and hottest among the nine
instrumental timbres used in the pretest 1 of Study 1. In con-
trast, the hand bell timbre was perceived as the brightest,
sharpest, emptiest, poorest, coldest, driest, and hardest among
the nine timbres. Thus, we selected these two instruments for
the music stimuli in Study 3.

In Studies 1 and 2, we used visual stimuli with achromatic
colors (i.e., grayscale). To investigate whether the results can be
extended to chromatic colors and products whose color is a
central attribute, the following experiment uses ballpoint pens
as the target product. We selected ballpoint pens because there
is a wide range of colors, consumers generally are not loyal to
any brand, and most consumers are familiar with the category.

5.1 | Pretest

An online pretest was conducted to select those stimuli that
Japanese people perceive as matching the clarinet and hand bell
timbres (for detail including sample size rationale, see Sup-
porting Information S2: File 9). The results of pairwise com-
parisons indicated that the ink color of the ZEBRA Surari red

TABLE 6 | Parallel mediation results in Study 2.

Direct effects βa SE t value p value

Outcome variable: Feeling right

Sensory congruence −0.096 0.006 −2.926 0.003

Outcome variable: Excitement

Sensory congruence 0.108 0.006 −3.304 0.001

Outcome variable: Evaluation

Sensory congruence 0.026 0.003 1.904 0.057

Feeling right 0.460 0.023 19.969 0.000

Excitement 0.491 0.026 18.686 0.000

Outcome variable: Liking

Sensory congruence 0.018 0.003 1.281 0.200

Feeling right 0.507 0.024 20.080 0.000

Excitement 0.440 0.027 17.421 0.000

Indirect effects βb SE LLCI ULCI

CON→ FR→ EVL −0.047 0.016 −0.080 −0.015

CON→ EXC→ EVL −0.050 0.016 −0.081 −0.020

Total −0.097 0.030 −0.153 −0.037

CON→ FR→ LIKE −0.048 0.017 −0.078 −0.019

CON→ EXC→ LIKE −0.047 0.015 −0.082 −0.015

Total −0.096 0.030 −0.155 −0.037

Abbreviations: CON, sensory congruence; EVL, evaluation; EXC, excitement; FR, feeling right; LIKE, liking; LLCI, lower‐limit confidence interval (95%); ULCI, upper‐
limit confidence interval (95%).
aStandardized coefficients.
bPartially standardized coefficients.
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(HSL: 1°, 64%, 49%) was congruent with the clarinet timbre
while the color of the PILOT Juice pastel blue (HSL: 181°, 39%,
69%) was congruent with the hand bell timbre. Specifically,
the former was warmer (Mred = 4.92, SD = 1.65 vs. Mblue = 2.31,
SD = 1.26), more vivid (Mred = 4.88, SD = 1.45 vs.
Mblue = 1.77, SD = 1.11), richer (Mred = 5.08, SD = 1.38
vs. Mblue = 1.50, SD = 0.76), and darker (Mred = 3.65, SD = 1.94
vs.Mblue = 1.85, SD = 0.93) than the latter (Bonferroni‐corrected
ps < 0.005; for F values, see Supporting Information S2: Table 8
in Supporting Information File S9). Thus, these two ballpoint
pens were chosen as the target products in Study 3.

5.2 | Methods

To extend the results under more controlled conditions and test
the moderating hypothesis (all hypotheses except H2), a con-
sequential choice experiment in a lab was conducted in Osaka,
Japan. The experiment was conducted in a 79m2 room with
four ceiling loudspeakers. The illuminance on the desk was
approximately 650 lx. A 3 (timbre: clarinet vs. hand bells vs. no
music) × 2 (product color: red vs. pastel blue) mixed design with
product color as the within‐participants factor was used. One
hundred and sixty‐one new Japanese participants took part in
the study and were rewarded with 3000 JPN (approximately 27
USD) for taking part. A priori power analysis using G*Power
(Faul et al. 2009) revealed that 153 observers would provide 0.80
power to detect an almost medium interaction effect (f= 0.22;
Cohen 1992) in a mixed ANOVA with 3 groups and 2 mea-
surements with the α level set at 0.05. Canon by Johann Pa-
chelbel played on the clarinet or hand bells was played on a
loop in the room through the four ceiling loudspeakers
throughout the study in the clarinet and hand bells conditions,
respectively. The volume was kept at between 40 and 60 dB
everywhere in the room. Meanwhile, no music was played
during the study in the no music condition (i.e., the control
group).

The participants were randomly assigned to one of three timbre
conditions. Just as for the pretest, the participants were first
instructed to write the loop line and six characters using the
target product (red/pastel blue ballpoint pen) and indicate their
perceptions of the product in terms of ink color and stickiness,
performance, weight, and grip. Subsequently, the participants
had to evaluate each pen using 7‐point scales anchored by
unfavorable/favorable, do not want to use/want to use, and
dislike/like which were averaged to form an evaluation score
(Cronbach's α= 0.968). After that, they were asked to indicate
their feeling right (“Does the ballpoint pen feel right to you?”)
and to indicate their willingness to pay (WTP) for the product in
JPY. WTP was incorporated as an additional evaluation mea-
sure to assess it in a multifaceted manner and enhance the
validity of the results. Once the participants completed their
rating of one pen, they were given the other pen and answered
the same questions about it. After that, they were told that they
would be given one of the target products as a token of ap-
preciation, so they should indicate which of them they would
like. Subsequently, they were asked to indicate their usage
frequency of each product (“How often do you use each ball-
point pen used in this study?”) with a 7‐point scale anchored by
not at all/very often, which was followed by demographic

questions. The participants took away the pen they chose at the
end of the study.

In Study 3, the participants were not asked about their excite-
ment on the assumption that the interval between evaluations
of two target products was probably too short to be able to
detect a meaningful change. Although the excitement could be
measured after the participants complete the choice task, the
procedure makes it impossible for investigators to detect which
product induces the emotional state. This will be discussed later
in the General Discussion.

5.3 | Results and Discussion

After completing the study, the completed questionnaires were
reviewed, revealing that eight participants failed to follow the
instructions. Specifically, using the pen, they wrote characters
more or less than they were instructed to write. Thus, the data
from the participants were excluded from the following analy-
ses (n= 153, male = 47.7%, female = 52.3%, Mage = 41.0 years,
SD = 11.68).

5.3.1 | Product Evaluation and WTP

To test H4, using the Hayes PROCESS model 7 (Hayes 2018),
we tested the moderated mediation model with the usage fre-
quency of the product as the moderator, sensory congruence as
the IV, the feeling right of the target product as the mediator,
and the evaluation as the DVs (see Figure 5). Sensory congru-
ence was coded as 0, 1, or 2, where these values represented the
control (i.e., no music), congruence, and incongruence,
respectively. The result revealed a significant conditional
indirect effect through feeling right in the sensory congruence
condition. Specifically, the indirect effect through the feeling
right of the target pen on evaluation was significant in the case
of timbre‐visual connotative congruence only when the parti-
cipants' usage frequency of the product was low (1 standard
deviation (SD) below the mean = 1.00; Β= 0.566, 95% CI =
[0.029, 1.082], see Table 7). This result indicates that the par-
ticipants who had little experience using the target pen were
more likely to feel right when the timbre of the background
music was congruent with the color of the product (vs. no
music), which in turn led to a more favorable product evalua-
tion. However, the participants who had average or a lot of
experience in using the product heightened a sense of feeling
right as much as those who were not presented with any music,
even though the timbre and color were congruent. Meanwhile,
there were no significant conditional indirect effects through
feeling right in the sensory incongruence condition. Instead, the
direct effect (DE) was significant (Β=−0.200, 95% CI = [−0.393,
−0.007]), meaning that the timbre‐visual connotative
incongruence (vs. no music) led to lower product evaluation
regardless of the usage frequency of the product. This could be
obtained from the participants' lower excitement (negative
emotion).

The same mediation analysis (model 7) with WTP as the DV
showed similar results to the evaluation. The indirect effect
through the feeling right of the target pen on WTP was
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significant in the case of timbre‐visual connotative congruence
only when the participants' usage frequency of the product was
average (M= 2.89; Β= 5.690, 95% CI = [0.012, 13.277]) or low
(1 SD below the mean = 1.00; Β= 8.689, 95% CI = [0.412,
20.103]). This result indicates that the participants who had
average or little experience using the target pen were more
likely to feel right when the timbre of the background music
was congruent with the color of the product (vs. no music),
which in turn led to a higher WTP. However, the participants
who had a lot of experience in using the product heightened
their WTP as much as those who were not presented with any
music, even though the timbre and color were congruent.
Meanwhile, there were no significant conditional indirect or
direct effects through feeling right in the sensory incongruence
condition.

5.4 | Choice

To test H3b and H4, we tested the moderated mediation model
(model 7; Hayes 2018) with the usage frequency of the product
as the moderator, the feeling right of the blue pen as the
mediator, and the choice as the DV (see Figure 6). Instrumental
timbre, as an IV, was coded as 0, 1, or 2, representing the
control, clarinet, and hand bells, respectively. The choice was
coded as 0 or 1, representing the choice of pale blue and red
pens, respectively.

The result revealed a significant conditional indirect effect of
feeling right. Specifically, the indirect effect through the feeling
right of the pastel blue pen on choice was significant in the
hand bells condition only when the participants' usage fre-
quency of the product was low (1 standard deviation (SD) below
the mean = 1.00; Β=−0.450, 95% CI = [−0.988, −0.038], see
Table 8). This result indicates that the participants who had
little experience of using the pastel blue pen were more likely to
feel right when the pen was paired with the hand bell timbre
(vs. no music), which in turn led to a higher probability of
choosing the product (i.e., pastel blue pen). However, the par-
ticipants who had average or a lot of experience in using the
pastel blue pen heightened a sense of feeling right as much as
those who were not presented with any music, even though it

was paired with the hand bell timbre. These results imply that
the effect of connotative congruence on choice through feeling
right may only occur when consumers do not have much ex-
perience of using the product.

Meanwhile, the moderated mediation model (model 7;
Hayes 2018) with the usage frequency of the product as the
moderator, the feeling right of the red pen as the mediator, and
the choice as the DV also revealed a significant conditional
indirect effect of feeling right. The indirect effect of the red pen
on choice was significant in the clarinet condition only when
participants had a medium level of product usage frequency
(M= 3.90; Β= 0.262, 95% confidence interval = [0.130, 0.646],
see Table 8). This means that the indirect effect was not sig-
nificant for those with low or high product usage frequency.
Therefore, as a whole, it is reasonable to say that H3b and H4
was partially supported.

6 | Study 4

6.1 | Methods

To establish a causal process, we move beyond measurement‐
of‐mediator designs and instead use manipulation‐of‐mediator
designs to directly test the effect of the mediator on the DVs
(Ge 2023; Pirlott and MacKinnon 2016). Thus, Study 4 involved
a direct manipulation of the mediators (excitement and feeling
right) to find further support for the process we proposed. To
manipulate mediators appropriately, the participants were
assigned to one of the two levels of each mediator. Randomly
assigning participants to mediators ensures temporal prece-
dence and lowers the likelihood of alternative explanations
about relationship between mediators and DVs (Luangrath
et al. 2022; Pirlott and MacKinnon 2016).

We preregistered to recruit 850 British participants on Prolific
(https://aspredicted.org/24dw-zjfg.pdf). Study 4 used a concurrent
double randomization design (Pirlott and MacKinnon 2016) with a
2 (sensory congruence vs. incongruence) × 2 (feeling right: dis-
courage vs. control) × 2 (excitement: discourage vs. control) study.
A total of 839 British participants (male = 44.7%, female = 53.9%,

FIGURE 5 | Sensory congruence effect on product evaluation/WTP in Study 3. Unstandardized regression coefficients are reported. The control

(i.e., no music) condition was specified as the reference group and was assigned a code of 0 on both congruence and incongruence dummy variables.

The upper and lower numbers in each pair indicate the coefficients on the evaluation and WTP, respectively. The coefficients of Sensory (In)

Congruence indicate the direct effects. **p< 0.05, ****p< 0.001.
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prefer not to say = 1.0%, prefer to self‐describe = 0.5%,
Mage = 38.8 years, SD= 10.75) completed the study.

The participants were asked to watch a short video (43 s)
featuring a cushion whose color was pastel blue, the same as
the color of the ballpoint pen used in Study 3 (i.e., HSL: 181°,
39%, 69%). We selected the cushion category because it allows
for a natural incorporation of pastel blue, and it effectively
implements the manipulation‐of‐mediator technique, which
we will explain later. In the sensory congruence and
incongruence condition, the participants were presented with
the same excerpt as in Study 3 (i.e., Canon by Pachelbel)
played on the hand bells and clarinet, respectively, as the
background music.

To manipulate a sense of feeling right and excitement, we
adopted a discouragement manipulation‐of‐mediator design
(Pirlott and MacKinnon 2016), which was used by Mookerjee
et al. (2021) and Motoki and Pathak (2023). This is also referred
to as blockage manipulation, a type of experimental design that
aims to manipulate the effect of a mediator (Pirlott and
MacKinnon 2016). The goal is to block or ‘neutralize’ the
mediator, preventing it from working or, more likely, reducing
its impact (Pirlott and MacKinnon 2016). In Study 4, regarding
a sense of feeling right, the participants were randomly assigned
to one of the product descriptions. The video consisted of three
slides, the first of which was the same regardless of the dis-
couraging or control feeling right conditions: “Made from
durable materials/Resilient for daily use and machine washable

TABLE 7 | Moderated mediation results on evaluation/WTP in Study 3.

Direct effects Βa SE t value p value

Outcome variable: Feeling right

Sensory congruence 0.821 0.411 2.000 0.046

Sensory incongruence 0.374 0.432 0.866 0.387

Frequency of using the product (FRQ) 0.377 0.091 4.150 0.000

Sensory congruence × FRQ −0.127 0.122 −1.041 0.299

Sensory incongruence × FRQ −0.073 0.124 −0.587 0.558

Outcome variable: Evaluation

Sensory congruence −0.087 0.098 −0.880 0.380

Sensory incongruence −0.200 0.098 −2.044 0.042

Feeling right 0.815 0.022 37.179 0.000

Outcome variable: WTP

Sensory congruence 13.129 10.645 1.233 0.218

Sensory incongruence 9.453 10.598 0.892 0.373

Feeling right 12.522 2.373 5.276 0.000

Indirect effects Βa SE LLCI ULCI

Low FRQ (M= 1.00)

CON→ FR→ EVL 0.566 0.272 0.029 1.082

CON→ FR→WTP 8.689 5.013 0.412 20.103

INCON→ FR→ EVL 0.246 0.288 −0.326 0.810

INCON→ FR→WTP 3.773 4.716 −5.144 13.648

Average FRQ (M= 2.89)

CON→ FR→ EVL 0.370 0.193 −0.019 0.740

CON→ FR→WTP 5.690 3.430 0.012 13.277

INCON→ FR→ EVL 0.134 0.203 −0.262 0.544

INCON→ FR→WTP 2.053 3.294 −4.160 8.890

High FRQ (M= 4.91)

CON→ FR→ EVL 0.162 0.282 −0.383 0.724

CON→ FR→WTP 2.485 4.467 −5.848 11.862

INCON→ FR→ EVL 0.014 0.287 −0.545 0.576

INCON→ FR→WTP 0.216 4.603 −8.829 9.720

Abbreviations: CON, sensory congruence; EVL, evaluation; FR, feeling right; INCON, sensory incongruence; LLCI, lower‐limit confidence interval (95%); ULCI, upper‐
limit confidence interval (95%).
aUnstandardized coefficients.
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for convenience/Simply cut the outer bag and fluff it up for
instant comfort!/17 × 17 inches/Perfect fit for any armchair,
sofa, or bed” (see Supporting Information S1: Appendix D).
However, in the discouraging (control) feeling right condition,
the product descriptions in the second slide read as follows:
“Transform your living space with cosy, warm (modern) cush-
ions/Embrace the ultimate comfort and warmth (relaxation) to
every moment in your home!,” which was followed the closing
slide reads “Wrap Yourself in Warmth (Comfort).” There were
no other differences in the visual elements (such as the images,
colors, layouts, etc.) within the video between the discouraging
and control feeling right conditions. People have a strong
association between color hue and temperature such as warm
(longer wavelength like red) and cold (shorter wavelength like
blue) colors. Consequently, pale blue cushions are typically
associated with coldness instead of warmth. Therefore, it is
expected that consumers will feel wrong about the target
product, whose color is pastel blue when it is described as
warm. However, their sense of feeling right will not be influ-
enced by the product being labelled as modern, relaxation, or
comfort, descriptions that appear to be independent of sensory
expectations.

Meanwhile, as for the excitement, the participants were ran-
domly assigned the following instruction (discourage condition)
or no instruction (control).

As you answer the following questions, please try to stay

composed. Keep your emotions in check and maintain a

calm mindset—this will help you respond more

efficiently.

After watching the video, the participants were asked to eval-
uate the video (unfavorable/favorable; uninteresting/interest-
ing; dislike/like) and the product (the same three measurement
items in Study 3) with 7‐point scales, which were averaged to
form a video and product evaluation scores (Cronbach's
αvideo = 0.941, αproduct = 0.963) and to indicate their WTP for the
product and the typical amount they usually pay for a cushion
whose size was the same as the target product. WTP was
incorporated as an additional evaluation measure to assess it in
a multifaceted manner and enhance the validity of the results.

The WTP for the target product and the typical price for a
cushion were measured using a slider bar anchored with 0 and
100 GBP. Once the participants completed their rating of the
video and the product, they were asked to indicate their ex-
citement using the same items in Studies 1 and 2. Subsequently,
the participants were asked about their sense of feeling right
using two items adapted from Cesario et al. (2004), Wadhwa
and Zhang (2015), and Wang et al. (2020) (“To what extent did
you feel right while watching the video?” and “To what extent
did you feel wrong while watching the video?” [reverse coded])
with 7‐point scales anchored by not at all/very much. Excite-
ment and feeling right scores were formed by averaging their
items (Cronbach's αexcitemet = 0.889, rfeeling right = 0.681). After
that, the participants were asked to indicate their purchase
frequency of the product category (“Do you have a lot of ex-
perience of purchasing cushions?”) with a 7‐point scale an-
chored by not at all/very often. Lastly, in addition to a question
for a manipulation check (“Do you feel that the background
music matched the cushions in the video?”), the participant's
evaluation of the background music (bad/good; unfavorable/
favorable; dislike/like; α= 0.979), musical expertise, formal
musical training, and demographic questions were measured.

6.2 | Results and Discussion

Data from 27 participants who did not meet our pre‐set criteria,
such as attention check failures were excluded; as a resultant,
n= 816 (male = 44.0%, female = 54.5%, prefer not to say= 1 .0%,
prefer to self‐describe = 0.5%, Mage = 38.8 years, SD = 10.78).
They had little or no formal musical training (M= 0.93 years,
SD = 2.74), and most (96.1%) were neither undergraduate/
graduate music students nor music professionals.

6.2.1 | Manipulation Check

We ran 2 (sensory congruence vs. incongruence) × 2 (feeling
right: discourage vs. control) × 2 (excitement: discourage vs.
control) analyses of covariance (ANCOVAs) with the partici-
pant's age, evaluation of the experimental music, the typical

FIGURE 6 | Sensory congruence effect on choice in Study 3. Unstandardized regression coefficients are reported. The control (i.e., no music)

condition was specified as the reference group and was assigned a code of 0 on both clarinet and hand bell timbre dummy variables. The choice

assigned a code of 1 to the red pan and 0 to the pastel blue one. The top numbers in each pair indicate the coefficients in the case of the pastel blue

pen, while the bottom numbers indicate those in the case of the red pen. ap= 0.056, bp= 0.070, **p< 0.05, ****p< 0.001.
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amount they usually pay for a cushion, and purchase frequency
of cushions as the covariates and the participant's perceived fit
between the background music and the product, excitement,
and a sense of feeling right as the DVs. The results revealed
significant main effects of the sensory congruence on musical fit
and excitement. The participants in the congruence (vs.
incongruence) condition reported significantly higher musical
fit with the product (Mcongruence = 4.06, SD = 2.00,

Mincongruence = 3.90, SD = 2.00; F(1, 804) = 6.398, p= 0.012,
ηP
2= 0.008) and excitement (Mcongruence = 5.09, SD = 1.10, Min-

congruence = 4.96, SD = 1.11; F(1, 804) = 5.963, p= 0.015,
ηP
2= 0.007). The main effects of the excitement condition on the

participant's excitement (Mdiscourage = 5.12, SD = 1.06, Mcon-

trol = 4.92, SD = 1.14; F(1, 804) = 4.456, p= 0.035, ηP
2 = 0.006)

and feeling right (Mdiscourage = 5.55, SD = 1.32, Mcontrol = 5.22,
SD = 1.48; F(1, 804) = 11.664, p< 0.001, ηP

2 = 0.014) were also

TABLE 8 | Moderated mediation results on choice in Study 3.

Direct effects Βa SE Z score p value

Outcome variable: Feeling right to blue pen

Clarinet timbre 0.908 0.572 1.588 0.114

Hand bell timbre 1.307 0.552 2.369 0.019

Frequency of using blue pen (FRQB) 0.492 0.171 2.369 0.005

Clarinet timbre × FRQB −0.194 0.243 −0.797 0.427

Hand bell timbre × FRQB −0.452 0.235 −1.926 0.056

Outcome variable: Feeling right to red pen

Clarinet timbre 0.708 0.635 1.115 0.267

Hand bell timbre −0.366 0.721 −0.507 0.613

Frequency of using red pen (FRQR) 0.114 0.113 1.004 0.317

Clarinet timbre × FRQR −0.026 0.152 −0.171 0.865

Hand bell timbre × FRQR 0.080 0.165 0.482 0.631

Outcome variable: Choice of red pen

Clarinet timbre in blue pen condition 1.038 0.573 1.812 0.070

Clarinet timbre in red pen condition 0.378 0.549 0.689 0.491

Hand bell timbre in blue pen condition 0.177 0.501 0.354 0.724

Hand bell timbre in red pen condition −0.041 0.484 −0.084 0.933

Feeling right to blue pen −0.526 0.129 −4.090 0.000

Feeling right to red pen 0.431 0.129 3.342 0.001

Indirect effects Βa SE LLCI ULCI

Low FRQ (Mblue = 1.00, Mred = 1.88)

CL→ FRB→ CHOR −0.376 0.254 −0.947 0.052

CL→ FRR→ CHOR 0.284 0.199 −0.070 0.730

HB→ FRB→CHOR −0.450 0.241 −0.988 −0.038

HB→ FRR→ CHOR −0.093 0.214 −0.534 0.322

Average FRQ (Mblue = 1.88, Mred = 3.90)

CL→ FRB→ CHOR −0.258 0.213 −0.779 0.068

CL→ FRR→ CHOR 0.262 0.165 0.013 0.646

HB→ FRB→CHOR −0.240 0.194 −0.651 0.116

HB→ FRR→ CHOR −0.024 0.161 −0.346 0.329

High FRQ (Mblue = 3.32, Mred = 5.90)

CL→ FRB→ CHOR −0.138 0.254 −0.691 0.329

CL→ FRR→ CHOR 0.239 0.242 −0.154 0.825

HB→ FRB→CHOR 0.103 0.287 −0.442 0.686

HB→ FRR→ CHOR 0.045 0.258 −0.469 0.593

Abbreviations: CHOR, choice of the red pen; CL, clarinet timbre; FRB, feeling right to the blue pen; FRR, feeling right to the red pen; HB, hand bell timbre; LLCI, lower‐
limit confidence interval (95%); ULCI, upper‐limit confidence interval (95%).
aUnstandardized coefficients.
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significant, but the participants in the control (vs. discourage)
condition were less excited and felt less right. As for feeling
right conditions, although the participants in the control (vs.
discourage) condition reported higher levels of feeling right, the
difference was not significant (Mdiscourage = 5.35, SD = 1.39,
Mcontrol = 5.41, SD = 1.44; F(1, 804) = 1.265, p= 0.261,
ηP
2= 0.002). No other main or interaction effects were signifi-

cant. These results on the excitement and feeling right were
thought to be obtained, at least partially, by the sensory con-
gruence manipulation, which was expected to enhance not only
the fit between experimental music and product but also the
participant's excitement and sense of feeling right.

6.2.2 | Mediating Role of Feeling Right and Excitement
in Sensory Congruence Effects

To test our hypotheses (H1 to H3a), we tested the mediation
model (model 4; Hayes 2018, see Figure 7) with sensory con-
gruence as the IV, feeling right and excitement as parallel
mediators, the participants' evaluations of video/product and
WTP as the DVs. The model also included a variety of controls
for demographic variables (age and gender), behavioral vari-
ables (purchase frequency of cushions and the typical amount
in GBP they usually paid for a cushion), and psychological
variables (evaluation of experimental music). Using all samples,
the results revealed significant indirect effects (IEs) of the
sensory congruence through both feeling right and excitement
on all the DVs (for details, see Table 9).

Meanwhile, using data from discouraging feeling right condi-
tions, meaning when feeling right were blocked (discouraged),
the IEs through feeling right (βad = 0.049, 95% CI = [−0.002,
0.103]; βproduct = 0.054, 95% CI = [−0.003, 0.119]; βWTP = 0.031,
95% CI = [−0.001, 0.069]) or excitement (βad = 0.017, 95% CI =
[−0.002, 0.048]; βproduct = 0.020, 95% CI = [−0.004, 0.057];
βWTP = 0.010, 95% CI = [−0.003, 0.032]) were not significant.
The results were replicated in the discouraging excitement
condition, meaning that the IEs through feeling right (βad =
0.019, 95% CI = [−0.033, 0.071]; βproduct = 0.021, 95% CI =
[−0.037, 0.078]; βWTP = 0.014, 95% CI = [−0.025, 0.056]) or ex-
citement (βad = 0.021, 95% CI = [−0.002, 0.060]; βproduct = 0.024,
95% CI = [−0.003, 0.068]; βWTP = 0.012, 95% CI = [−0.007,

0.044]) were not significant (for detail, see Supporting Infor-
mation S2: File 10). These results suggest that the effects of
sensory congruence on consumer responses such as ad/product
evaluation and WTP were mediated by a sense of feeling right
and excitement as shown in Figure 7, which supported H1 to
H3a. Meanwhile, when a mediator was blocked, the sensory
congruence effects were not significantly mediated by feeling
right or excitement.

The manipulation checks indicated that our manipulations
were not effective. However, the effects of sensory congruence
on feeling right (β= 0.161, t(402) = 1.883, p= 0.060) and ex-
citement (β= 0.162, t(402) = 1.770, p= 0.078) in discouraging
feeling right and excitement conditions, respectively, were at
borderline‐significant levels. This suggests that the effects of
sensory congruence on these mediators tended to be inhibited
in the discourage conditions, consistent with the manipulations'
intent to block these mediators. In light of this, it would seem
that the discouragement manipulation‐of‐mediator design in
Study 4 was not particularly robust. Therefore, while the results
should be interpreted with caution, the replication evidence
using different operationalizations of the mediators in Study 4
supported the idea that a sense of feeling right and excitement
contributed to the outcomes reported here.

See also Supporting Information S2: File 11, where the results of
2 (sensory congruence vs. incongruence) × 2 (feeling right:
discourage vs. control) × 2 (excitement: discourage vs. control)
between participants ANCOVAs on the participants' evalua-
tions of video/product and WTPs with the participant's age,
evaluation of the music, the typical amount they usually pay for
a cushion, and purchase frequency as the covariates were
reported.

7 | Study 5

7.1 | Methods

Study 5 was conducted to test our hypotheses (H3b and H4) in a
more realistic and controlled environment using a mock‐up
corner drugstore in Tokyo, Japan. A fabric softener brand
(Lenor by P&G) and a potato crisps brand (Pure Potato by

FIGURE 7 | Mediation model of sensory congruence in Study 4. Data from all the participants were used (n= 816). Unstandardized regression

coefficients are reported. ap= 0.071, bp= 0.099, **p< 0.05, ***p< 0.01, ****p< 0.001.
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TABLE 9 | Parallel mediation results in Study 4.

Direct effects βa SE t value p value

Outcome variable: Feeling right

Sensory congruence 0.117 0.083 1.982 0.048

Age 0.140 0.004 4.701 0.000

Gender 0.004 0.077 0.145 0.885

Frequency of purchasing cushions 0.097 0.030 3.197 0.001

Typical amount paid for a cushion 0.009 0.003 0.294 0.769

Music evaluation 0.498 0.022 16.615 0.000

Outcome variable: Excitement

Sensory congruence 0.145 0.071 2.267 0.024

Age 0.062 0.003 1.924 0.055

Gender 0.047 0.066 1.448 0.148

Frequency of purchasing cushions 0.200 0.026 6.044 0.000

Typical amount paid for a cushion 0.124 0.003 3.817 0.000

Music evaluation 0.289 0.018 8.888 0.000

Outcome variable: Ad (video) evaluation

Sensory congruence 0.159 0.080 3.278 0.001

Feeling right 0.246 0.039 7.521 0.000

Excitement 0.158 0.045 5.213 0.000

Age 0.027 0.004 1.071 0.284

Gender 0.054 0.075 2.189 0.029

Frequency of purchasing cushions −0.012 0.030 −0.452 0.652

Typical amount paid for a cushion 0.048 0.003 1.918 0.056

Music evaluation 0.459 0.024 16.135 0.000

Outcome variable: Product evaluation

Sensory congruence 0.097 0.082 1.809 0.071

Feeling right 0.296 0.039 8.132 0.000

Excitement 0.165 0.046 4.906 0.000

Age −0.050 0.004 −1.830 0.068

Gender 0.066 0.0763 2.434 0.015

Frequency of purchasing cushions 0.017 0.031 0.598 0.550

Typical amount paid for a cushion 0.031 0.003 1.132 0.258

Music evaluation 0.320 0.025 10.127 0.000

Outcome variable: WTP

Sensory congruence 0.041 0.549 1.051 0.294

Feeling right 0.127 0.263 4.834 0.000

Excitement 0.074 0.310 3.027 0.003

Age −0.044 0.026 −1.692 0.091

Gender 0.081 0.509 4.087 0.000

Frequency of purchasing cushions 0−.022 0.205 −1.060 0.289

Typical amount paid for a cushion 0.748 0.022 37.481 0.000

Music evaluation 0.126 0.165 5.532 0.000

Indirect effects βb SE LLCI ULCI

Sensory cong → feeling right → ad evaluation 0.048 0.015 0.001 0.059

Sensory cong → excitement → ad evaluation 0.023 0.011 0.003 0.048

(Continues)
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Koikeya) were selected as the target products, as both categories
of product are commonly sold in corner drugstores in Japan.
More importantly, they have items whose packaging colors are
congruent with the perceptions of the auditory stimuli (i.e.,
timbre).

The pretest 1 of Study 1 and the pretest of Study 3 demonstrate
that, compared to the hand bell timbre, the Japanese partici-
pants perceived the clarinet timbre as warmer, richer, and
darker, and consequently, they felt that the clarinet timbre was
more congruent with a warm, saturated, and dark color. The
two target brands have items whose packaging color is red/light
blue. The reds (warm color) are more saturated and darker than
the light blues (cool color). Specifically, regarding Lenor, the
HSL values of the red and light blue items are 356°, 67%, 56%,
and 179°, 27%, 63%, respectively, while regarding Pure Potato,
the HSL values of the red and light blue items are 357°, 66%,
37% and 192°, 21%, 66%, respectively (see Supporting Infor-
mation S1: Appendix E). Each pair consists of the same brand's
items, and consequently, shares similar visual design elements
of the package other than color (i.e., layout, logo/typeface and
size of product names, etc.).

Individuals aged between 20 and 59 years were recruited
through the research panel of the Tokyo‐based Japan Marketing
Agency Co. Ltd. A total of 204 Japanese participants
(male = 50.0%, female = 50.0%, Mage = 44.8 years, SD = 8.56)
took part in the study and were rewarded 3000 JPN
(approximately 27.27 USD). A 2 (timbre: clarinet vs. hand
bells) × 2 (package color: red vs. light blue) mixed design with
packaging color as the within‐participants factor was con-
ducted. A priori power analysis using G*Power (Faul et al. 2009)
revealed that 197 observers would provide 0.80 power to detect
a small‐to‐medium effect (ω= 0.20; Cohen 1992) in a 2 × 2 χ2

test with the alpha level at 0.05. The background auditory
stimuli were the same as in Studies 3 and 4 (i.e., the Canon
played by the clarinet/hand bells) and were played through the
speaker (Beats Pill+ ML4M2PA/A by Beats Electronics) on a
shelf around the center of the room so that the volume was kept
in the range of 35–45 dB in front of the two target products'
shelves (see Supporting Information S1: Appendix F). The

experiment lasted 6 days, during which time the background
music alternated between clarinet and handbell versions. The
order of the clarinet and handbell versions was counter-
balanced, meaning that each version started first on three
different days during the experiment. In the mornings, the
music changed every 1.5 h, while in the afternoons, it switched
every 2 h. The location (right/left) on the shelf within each pair
(i.e., red and light blue) of the products was counterbalanced.
At the start of the study, the participants were given the fol-
lowing instructions:

Please imagine that you came to this corner drugstore to

purchase potato crisps, a mask, and a fabric softener for

1,000 JPY. Please choose one of each and bring them to

the checkout counter as you normally would as a

consumer.

The participants were free to walk around the store, meaning
that the selection order of the three products was not controlled.
1000 JPY is approximately 9 USD. Purchasing a mask was a
filler task. The prices were comparable with those of nearby
corner drugstores. Specifically, the prices of Lenor and Pure
Potato were 461 JPY (approximately 4.2 USD) and 122 JPY
(approximately 1.1 USD), respectively, including tax. It was not
until the participants came to the checkout counter to pay for
the products that they had chosen that they were told that they
did not actually have to pay for them.

Once they had completed the shopping task, they moved to
another room to answer an online questionnaire. The ques-
tionnaire inquired about the purchase frequency of fabric soft-
eners and potato crisps, along with several control variables.
This included preferences for colors (red, dark pink, and light
blue, representing the target products' package colors), scents
(floral scent that is not too sweet/fresh rose and natural garden
scent, corresponding to the light blue and red versions of Lenor,
and flavors (salt and butter, which related to the light blue and
red versions of Pure Potato). All responses were measured using
a 7‐point scale anchored by extremely dislike and ex-
tremely like.

TABLE 9 | (Continued)

Indirect effects βb SE LLCI ULCI

Total 0.052 0.022 0.010 0.094

Pairwise contrasts of indirect effects −0.001 0.015 −0.037 0.023

Sensory cong → feeling right → product Evaluation 0.035 0.018 0.001 0.070

Sensory cong → excitement → product evaluation 0.024 0.012 0.002 0.050

Total 0.058 0.025 0.010 0.108

Pairwise contrasts of indirect effects −0.011 0.018 −0.047 0.024

Sensory cong → feeling right → WTP 0.015 0.009 0.000 0.034

Sensory cong → excitement → WTP 0.011 0.006 0.001 0.025

Total 0.026 0.011 0.004 0.049

Pairwise contrasts of indirect effects −0.004 0.009 −0.024 0.013

Note: Sensory cong stands for sensory congruence, which was coded as a dummy variable: 0 = incongruence, 1 = congruence.
Abbreviations: LLCI, lower‐limit confidence interval (95%); ULCI, upper‐limit confidence interval (95%).
aStandardized coefficients.
bPartially standardized coefficients.
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7.2 | Results

The data from one participant who did not choose either soft-
ener were excluded. No significant differences were observed in
the participants' preferences for the colors, scents, and flavors
amongst the experimental conditions (|t|s < 1.157, ps > 0.249).

The number of participants who chose the fabric softener with
the red packaging was 41 (39.8%) and 35 (35.0%) in the clarinet
and hand bells conditions, respectively. The difference was not
significant (χ (1)2 = 0.500, p= 0.479). To test the moderating
role of the purchase frequency of the product, a simple mod-
eration model (model 1; Hayes 2018, see Figure 8) with the
purchase frequency of fabric softeners as the moderator, the
instrumental timbre as the IV, and the choice as the DV, was
conducted. The IV was coded as 0 or 1, representing the hand
bells and clarinet, respectively, while the DV was also coded as
0 or 1, representing the choice of light blue and red, respec-
tively. The results revealed a significant regression coefficient of
instrumental timbre (Βtimbre = 4.848, 95% CI = [0.427, 9.269],
see Figure 8). The regression coefficient of the interaction by
instrumental timbre and the purchase frequency of the category
was also significant (Βtimbre × frequency =−0.773, 95% CI =
[−1.500, −0.045]). Specifically, the conditional effect of instru-
mental timbre on the choice was significant (Β= 0.849, 95%
CI = [0.004, 1.694]) only when the participant's purchase fre-
quency for the product category was low (1 SD below the
mean = 5.18). This result is consistent with those of Study 3,
indicating that the participants who had little experience buying
softeners were more likely to choose a softener whose packag-
ing color was congruent (vs. incongruent) with the timbre of
background music. Meanwhile, the participants who had
average or a lot of experience buying softeners did not show
such a tendency. In other words, the effect of sensory congru-
ency between color and timbre only occurs for those consumers
who have relatively little experience in purchasing products in
the category, which was supportive of H3b and H4.

However, the same simple moderation analysis (model 1;
Hayes 2018) using data on the potato crisps revealed no sig-
nificant regression coefficients on the choice of potato crisps
(Βtimbre = 2.545, 95% CI = [−2.569, 7.659], Βtimbre × frequency =
−0.404, 95% CI = [−1.212, 0.404]). Meanwhile, using data
merging the fabric softener and potato crisps together, the same
simple moderation analysis revealed very similar results with
those of fabric softener alone (Βtimbre = 4.052, 95% CI = [0.791,
7.314], Βtimbre × frequency =−0.642, 95% CI = [−1.167, −0.116], for
detail, see Supporting Information S2: File 12). Therefore, as a
whole, it is reasonable to say that H3b and H4 was not
supported.

7.3 | Discussion

In line with prior studies indicating that the effects of feeling
right are prominent when prior experience and familiarity with a
product is low (Dunn and Schweitzer 2005; Kim et al. 2009;
Vaughn et al. 2010), the results of Study 3 identified a moderating
role of purchase frequency of the product (category). However,
the sensory congruence did not affect the choice of potato crisps.
The results of the control test (for details, see Supporting Infor-
mation S2: File 13) implied that this was mainly because the
participants did not perceive there to be significant associations
between the experimental audio stimuli and the Pure Potato's
packaging colors. That said, given that people are generally
familiar with potato crisps, it is possible that the participants
already had a lot of experience in this category, which may have
attenuated the connotative congruence effect. In fact, the parti-
cipants reported that they had bought potato crisps (vs. softener)
more frequently (Mcrisps = 6.28, SD= 0.70, Msoftener = 5.99, SD=
0.82, t(203) = 4.756, p< 0.001, d= 0.88).

8 | General Discussion

8.1 | Conclusions and Theoretical Implications

This study provides evidence that the connotative congruence
between instrumental timbre and visually‐displayed materials
can affect consumers' decision‐making. Perhaps surprisingly,
this topic has received relatively little research interest from the
field of sensory marketing until recently. The current study
expands the literature on crossmodal correspondence by un-
veiling a novel type of correspondence and its influence on
consumer behavior using comprehensive sets of descriptions.
While prior related studies used sound logos as audiovisual
experimental stimuli (Melzner and Raghubir 2023; Puligadda
and VanBergen 2023; Techawachirakul et al. 2023), in the
present study, convergent evidence was obtained using different
complex auditory stimuli created from Pachelbel's Canon and
Chopin's Etude and across different visual stimuli (book covers,
typefaces, colors of ballpoint pens and cushions, and packaging
colors) and comprehensive sets of connotative descriptions
(luminance, texture, and mass). It was unclear whether the
findings of those prior studies conducted online would be
applicable in a real‐world setting. The novelty of the present
study lies in the fact that the external validity of the effects of
timbre‐vision connotative congruency was enhanced by mea-
suring behavioral outcomes in the mock‐up corner drugstore. In
addition to aggregation level analyses, the proposed effects were
tested through individual‐level analyses, which also makes the
current study unique.

FIGURE 8 | Sensory congruence effect on choice of softener in Study 5. Unstandardized regression coefficients are reported. **p< 0.05.
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To the best of our knowledge, no previous research has em-
pirically demonstrated the connotative congruency—feeling
right and excitement—favorable evaluation/choice chain. In
other words, the present study is the first marketing study
conducting multiple experiments and consistently demonstrat-
ing that timbre‐vison connotative congruency can have positive
effects on the consumers' sense of feeling right and excitement,
which, in turn, positively influence their evaluations and
choices. Although a large number of studies have demonstrated
that certain crossmodal associations are derived from common
emotional associations, this study revealed that an emotional
state (i.e., excitement) can be the consequence as well, which
has not often been tested previously. In the studies reported
here, most total (i.e., X–Y) effects of the connotative congruency
between instrumental timbre and visual features on decision‐
making were not significant. This indicates that the proposed
effect may not be strong enough to directly impact consumers'
decision‐making. However, this does not mean that timbre is
not worth paying attention in the marketing context, which was
demonstrated by a highly realistic and, thus, ecologically valid
study (Study 5).

In the field of marketing communications, the notion of inte-
grated marketing communications (IMC) is popular. According
to the latter, all of the elements in the promotional mix ele-
ments, such as advertising, sales promotion, publicity, and
personal selling, should be integrated into a unified whole that
“speaks with a single voice” (Shimp 2000). Adopting such a
strategy has long been known as a key success factor (e.g.,
Schultz et al. 1993). The present study indicates that integrating
the range of sensory elements so that they work in harmony
with each other, or “integrated sensory communications (ISC)”
will open a new window to improve the effectiveness of the total
marketing communications effort. Although IMC has not fo-
cused on integration at the level of multisensory perception, ISC
nevertheless provides a useful perspective to implement
the IMC.

The study is unique in that convergent evidence was obtained
from (1) both aggregate and individual level analyses and (2)
behavioral outcomes as the DV in a highly realistic mock‐up
store. To date, the majority of marketing studies on musical
timbre have investigated the effects on product evaluations
(Imschloss and Kuehnl 2017, 2019; Oakes and North 2006;
Sunaga et al. 2020), with relatively few studies having attempted
to measure consumers' choice, as conducted in the present
study.

In addition, this study ruled out an alternative explanation in
terms of processing fluency (Studies 1 and 2). Some of the
published research has shown that individuals can process
auditory and visual stimuli more fluently when they are con-
gruent with each other in terms of crossmodal correspondences
(Spence 2012; Sunaga 2018). It is possible that the participants
in the current study could process the experimental stimuli
easily regardless of the congruence since the stimuli were
simple. In fact, the average fluency score was relatively high
(Mstudy 1 = 5.97, SD = 1.43, Mstudy 2_UK = 5.22, SD = 1.28, Mstudy

2_AFR = 5.16, SD = 1.43). Consequently, that is possibly why the
study did not reveal a significant mediating role of fluency. On
the other hand, the results of the present study indicated that

even if the stimuli were very simple, our participants experi-
enced a “feeling of rightness” when the auditory and visual
stimuli were congruent. This study revealed that congruency in
terms of connotative meaning (Parncutt 2014; Walker and
Walker 2012) can improve consumers' evaluations and prefer-
ences even if it does not enhance processing fluency, meaning
that the effects occur even under very simple conditions.

As suggested by Cesario et al. (2004), using the parallel medi-
ation models, the study provides evidence implying that feeling
right can be differentiated from affective responses. Meanwhile,
Avnet and Higgins (2006) and Schwarz (2006) both suggested
that feeling right increased an individual's confidence in their
own cognitive or affective reactions, which led people to make
more extreme judgments. To investigate this relationship
between feeling right and affective responses, using the data
from Studies 1 and 2, we ran serial mediation analyses (model 6;
Hayes 2018) with the timbre‐vison congruence as the IV, feeling
right as the first mediator, excitement as the second mediator,
liking of the video as the third mediator (only in Study 1), and
product evaluations as the DV. The results revealed that in
Study 1, the indirect effect of sensory congruence—feeling
right—excitement—liking of the video—product evaluations
chain was not significant (β= 0.004, 95% CI = [−0.002, 0.012]).
Similarly, another serial mediation analysis with the timbre‐
vison congruence as the IV, feeling right as the first mediator,
excitement as the second mediator, and product evaluations as
the DV also revealed that the indirect path of sensory
congruence—feeling right—excitement—product evaluations
chain was not significant (β= 0.015, 95% CI = [−0.000, 0.038]).
Meanwhile, in Study 2, the indirect effects of sensory
congruence—feeling right—excitement—evaluations/liking
chain were significant (βevaluation = ‐0.036, 95% CI = [−0.063,
−0.011]; βliking = ‐0.035, 95% CI = [−0.061, −0.011]). Therefore,
it remains unclear whether the mediating role of feeling right
and affective response is indeed parallel or serial, which needs
further research.

8.2 | Managerial Implications

The findings of the present study will likely be useful for not
only academic scholars but also marketing practitioners who
consider using marketing to solve social issues, foster con-
sumers' health and well‐being, or shape prosocial behaviors
(Laukkanen et al. 2022). The findings of the present study might
be used to help nudge people to choose particular options. For
instance, using the connotative congruence between back-
ground music and the texture of its cover, publishers could
enhance consumers' evaluations of a book addressing a social
issue such as racist discrimination and encourage them to
choose, read, or share it. In the same vein, the findings could
also be used to help nudge consumers to choose healthy foods,
which tend to be associated with a poor taste. The sensory
congruence between background music and the color or texture
of brand‐logos on the package could potentially be used to en-
hance the evaluation of healthy foods and unconsciously en-
courage people to choose, eat, or recommend them. It is
noteworthy that Venkatesan et al. (2022) demonstrated that
when music was perceived as having a very round or angular
sound, the effect of curved typeface on the CD cover on
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consumers' expectations of how pleasant the music would
sound was diminished (see also Lee and Spence 2023).

The approach to assessing congruency outlined in this study may
turn out to be beneficial in regard to selecting music for use in
marketing communications. Brand managers should typically
select musical instruments that are congruent with consumers'
perception of visual elements of the brand, such as package/
content color (not only hue but also saturation and lightness),
logo, and visually presented material on the surface. Using
background music played by an instrument (e.g., organ) that fits
with the material image (e.g., carpet) and/or color (e.g., warm,
saturated, dark color like mahogany) of the floor, furniture, wall,
etc., a store such as a book store, mobile shop, or experiential
retail like Google store, Apple store, and Nike Rise could elicit a
sense of feeling right and thereafter favorable customer responses
(Keller and Spence 2023; Spence and Keller 2024).

The results of the present study advance the current under-
standing of how congruencies between different sensory inputs
affect consumers' decision‐making. The moderating role of
usage or purchase frequency of the product (category), which
was identified in Studies 3 and 5, suggests that the timbre‐vision
connotative congruency effect might be prominent in non‐,
light, or middle (vs. heavy) users of the product, trial (vs. repeat)
purchases, or novel (vs. familiar) stimuli for consumers such as
new products and innovations. This partially explains why the
total effects of timbre‐vision congruencies on the DVs in the
mediation models tended to be nonsignificant.

Although this study used music that was played by a single
instrument as the auditory stimulus, we did not focus on a
particular musical instrumental timbre as such, but on the
congruence of sensory (connotative) associations. Therefore, it
would seem likely that the approach reported here can be ex-
tended to music that is played by multiple instruments, such as
orchestral music and human voices, which have also attracted
little attention from marketing scholars with a few rare excep-
tions (e.g., Lowe and Haws 2017). This study conceptualized
(and actually measured in Study 2) sensory congruency as
the degree to which the same connotations are shared between
different sensory modalities. The idea has been adapted in the
field of self‐congruency (see Kressmann et al. 2006), and the
current study extended it to audio‐visual congruency. The basic
concept and method for the measurement of congruency re-
ported here will not be confined to audiovisual congruency but
applicable to sensory congruency in general (e.g., audio and
touch, vision and olfactory, touch and taste).

8.3 | Limitations and Future Research

The study also has some limitations: Although this study
(Control test 2 of Study 1) ruled out the alternative possibility
that the timbre‐vision congruency is obtained through emo-
tional or familiarity mediation, one could question whether the
results reported here should exclusively be attributed to the
timbre‐vision connotative congruency, meaning that the results
could be obtained through just emotional mediation suggested
by Palmer et al. (2013). Emotional mediation is often a potential
factor underlying crossmodal correspondences (Spence 2020a)

and will play a major role in the case of stimuli where people
can easily attach emotional meaning to the stimuli (e.g., as in
the case of music and fragrance) than those which are simple
(e.g., pure tones and lines). It is possible that both connotative
congruency and emotional mediation underly a crossmodal
correspondence. In that case, we assume that the connotative
congruency would come to the fore because emotional media-
tion is thought to occur when the perceiver cannot attribute a
matching two sensory features to any other more obvious route.
This is a prospective assumption but waits to be investigated.

As mentioned earlier, the participants' excitement was not
measured in Study 3 due to the procedure. However, consid-
ering the aim of the lab experiment was to test the proposed
effects under more controlled conditions, an experimental
design that can investigate the mediating role of excitement as
well should be developed. It will be possible to investigate the
effects of sensory congruency on consumers' emotional states
using biometric monitoring such as facial action coding system
and electroencephalography (EEG) (De Keyser et al. 2021;
Steele et al. 2013). These tools make it possible to measure
unconscious responses of human body parameters and assess
the participants' emotional states, like excitement, instead of
relying on reflective questions, regardless of whether the design
happens to be within‐ or between‐participants.

Although lying outside the scope of the present study, cultural
differences also deserve to be investigated. Pretest 1 of Study 1
revealed that individuals from different countries perceived the
connotations of individual instrumental timbres somewhat
differently. In Study 2, the effect of connotative congruence on
excitement only failed to reach significance in the United
Kingdom. Further research is therefore needed to investigate
what explains these regional differences.

Exploring additional moderators beyond product usage or purchase
frequency is promising, particularly regarding timbre‐visual and
other audio‐visual connotative congruency effects. Superadditive
multisensory interactions occur when congruent individual sensory
stimuli create a greater impact on consumer perceptions and
responses than the sum of these stimuli, particularly when they are
weak (Spence et al. 2014). This suggests that examining the role of
sensory stimulus intensity in moderating the timbre‐visual conno-
tative congruency effect would be fruitful for future research.
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