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This paper discusses contemporary advancements in the affective sciences (described

together as skeptical theories) that can inform themusic-emotion literature. Key concepts

in these theories are outlined, highlighting their points of agreement and disagreement.

This summary shows the importance of appraisal within the emotion process, provides

a greater emphasis upon goal-directed accounts of (emotion) behavior, and a need

to move away from discrete emotion “folk” concepts and toward the study of an

emotional episode and its components. Consequently, three contemporary music

emotion theories (BRECVEMA, Multifactorial Process Approach, and a Constructionist

Account) are examined through a skeptical lens. This critique highlights the over-reliance

upon categorization and a lack of acknowledgment of appraisal processes, specifically

goal-directed appraisal, in examining how individual experiences of music emerge

in different contexts. Based on this critique of current music-emotion models,

we present our skeptically informed CODA model - Constructivistly-Organised

Dimensional-Appraisal model. This model addresses skeptical limitations of existing

theories, reinstates the role of goal-directed appraisal as central to what makes music

relevant and meaningful to an individual in different contexts and brings together different

theoretical frameworks into a single model. From the development of the CODA model,

several hypotheses are proposed and applied to musical contexts. These hypotheses

address theoretical issues such as acknowledging individual and contextual differences

in emotional intensity and valence, as well as differentiating between induced and

perceived emotions, and utilitarian and aesthetic emotions. We conclude with a sections

of recommendations for future research. Altogether, this theoretical critique and proposed

model points toward a positive future direction for music-emotion science. One where

researchers can take forward testable predictions about what makes music relevant and

meaningful to an individual.
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1. INTRODUCTION

The discrete emotion paradigm (e.g., joy, anger, sadness) in
music and emotion science has dominated theory generation
and methodological practice over the last 30 years. Juslin (2019)
has presented a popular interpretation of the discrete model
- the BRECVEMA. Nonetheless, multiple theories representing
different perspectives exist.Warrenburg’s (2020) review ofmusic-
emotion theories notes remaining theoretical issues such as
contextual and individual differences can be informed by direct
testing of constructionist theories using emotional “granularity”
of discrete terms (e.g., hot-anger, cold-anger). However, a focus
solely on music-emotion theories has neglected developments
in the wider affective sciences, specifically skeptical emotion
theories (Moors, 2017), which emphasize the role of goal-directed
appraisal in contextual and individual differences. Here, we argue
that for music and emotion science to advance and address these
remaining theoretical issues, the field must incorporate skeptical
ideas, in turn, allowing the relevance and meaning of a stimulus
to be central in music-emotion research. We assert, in line with
Warrenburg and others (Céspedes-Guevara and Eerola, 2018),
that a focus on context is needed for greater understanding
of individual differences and the mechanisms underpinning
them. However, we argue using a skeptical approach that
emotion categories—“folk” terms—do not form a meaningful
scientific set, undermining the study of underlying mechanisms.
Instead, we seek a construction built upon the components
of general cognition. Specifically, we incorporate goal-directed
appraisal that encompasses embodied and enactive cognition
within a constructionist framework. This approach allows for
directly testable hypotheses, and grants a robust interpretation of
relevance and meaning in musical affect.

This paper will first explore recent theoretical developments

in emotion science. We will review two contemporary skeptical

theories of emotion: Psychological Constructionism (PC, Russell,

2003, 2012), andDimensional-Appraisal theory (Scherer, 2009a,b;
Moors, 2013, 2014). An additional skeptical model is discussed
in the Supplementary Material (Moors et al., 2017). Following
this, two music specific emotion models (BRECVEMA, Juslin
and Västfjäll, 2008; Juslin, 2019; and Multifactorial Process
Approach, Scherer and Coutinho, 2013) are explored. A recent
musical adaption of constructionist theories (Céspedes-Guevara,
2021) is additionally discussed in the Supplementary Material.
We discuss the effect of skeptical theories on music-emotion
models offering critiques of each from a skeptical perspective.
Next, we “build on what has come before,” i.e., introduce our
skeptically informed CODAmodel - a Constructivistly-Organized
Dimensional-Appraisal model. Our model re-evaluates the role
of appraisal within the music-emotion process, using a goal-
directed approach that incorporates embodied and enactive
forms of cognition. Moreover, it draws together competing
frameworks into the same model. We outline several hypotheses
regarding remaining theoretical issues, such as individual and
cultural differences, perceived and induced emotions, situational
effects, and one-dimensional valence. These are accompanied
by new methodological techniques that can be integrated into
current research paradigms. Finally, we argue the greatest benefit

of adopting a skeptical approach is to move the future of music-
emotion science toward the study of the emotional episodes,
where the relevance andmeaning ofmusic to an individual can be
studied as a dynamic process, ultimately, aligning music research
with the wider field of cognitive-affective science.

2. CONTEMPORARY PERSPECTIVES IN
EMOTION PSYCHOLOGY

We will first explore a brief critique of classical theories that
skeptical theories have offered as a driving force in their
construction (see also Moors’s, 2017 exploration of the scientific
process in emotion theory construction; for a music specific
critique of classical theories see Céspedes-Guevara and Eerola,
2018). We will next explore each skeptical theory individually,
identifying the alternative mechanisms they offer, notably
appraisal mechanisms. Finally, we consolidate their key points of
agreement and disagreement and highlight their contribution to
emotion psychology.

2.1. Critique of Classical Emotion Theory
Classical theories of emotion (Ekman et al., 1983; Smith and
Lazarus, 1991) sought to explain lexical categories as the
emotional phenomena through causal mechanisms. Discrete
emotions are characterized as brief, physiologically intense,
pleasurable or un-pleasurable events, that are directed at
something. The mechanisms to explain these phenomena can
exist at different levels: observable (e.g.,stimulus input/behavioral
output), cognitive (e.g., mental representations of action
tendencies), or brain (e.g., neural circuits). Emotions are typically
cited to include cognitive, motivational, somatic, motor, and
subjective components (Frijda, 2009). We note disagreements
about numbers of categories (Scherer, 2000) and locations of
different components of analysis (e.g., somatic = brain level).

Classical theories each suggest different mechanisms to get
from stimulus to emotion. Basic emotion theories suggest that
features of evolutionary relevant stimuli, trigger evolutionary
hardwired affect programs (brain level). Alternatively, classical
discrete-appraisal theories suggest stimulus features are
processed through cognitive evaluations that form patterns for
different discrete emotions (cognitive level). Appraisal theorists
disagree about whether these evaluation patterns are innate or
born from a predisposition (Ellsworth and Scherer, 2003) but
all discrete-appraisal theories concede that for a stimulus to
generate an emotion it must impact upon a person’s goals. The
overlap between classical theories is that emotions (observable
level) are explicitly differentiated from other phenomena through
“the nature of their causal mechanisms” (Moors, 2017). A key
distinction between these classical theories is the flexibility that
appraisal theory offers to the emotion process.

Skeptical theories argue that discrete emotion categories
have not proven to be a scientifically meaningful set (i.e.,
there is no deep ground that links them together) because
the mechanisms proposed have not provided the necessary
and sufficient conditions for a scientific set to be formed.
Instead, the phenomena to be explained should be moved to

Frontiers in Psychology | www.frontiersin.org 2 April 2022 | Volume 13 | Article 822264

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Lennie and Eerola The CODA Model

the emotional episode (Russell, 2003, 2012). The evidence to
support this claim has come from large-scale meta-analyses and
methodological critiques. Against basic affect-programs, large
meta-analyses focusing on psycho-physiological (Cacioppo et al.,
2000) and autonomic (Quigley and Barrett, 2014; Clark-Polner
et al., 2016; Siegel et al., 2018) responses for emotion categories
report weak evidence for the existence of emotion circuits. In
addition, cross-cultural studies in indigenous societies (Crivelli
et al., 2016; Russell, 2017a) show accuracy ratings well below
the predicted universality thesis 70% (Haidt and Keltner, 1999).
Methodological critiques further question these already weak
results. Nelson and Russell (2013) critique facial expressions
paradigms highlighting the confirmatory nature of forced-choice
paradigms artificially inflating results. Similar critiques have
been directed toward classical-appraisal theory, both toward data
(Kuppens et al., 2017) and methodology (Moors and Scherer,
2013) though no large scale meta-analyses of discrete-appraisal
patterns has been conducted. Most notable is the conflation
that can occur between self-reported appraisal and emotions;
people may instead be expressing conceptual rather than causal
relationships (Parkinson, 1997).

It follows that skeptical theories instead suggest the infinite
number of possible emotions and shades of emotion are more
meaningfully organized into multidimensional space. This idea
however, is not incompatible with classical theories of emotion
(Hu et al., 2022). Skeptical theories further reject shifting the
dependent variable from discrete emotions to “granulated,”
“fuzzy-set,” or “families” of emotions in which these subsets
of emotion terms produce similar but not identical profiles.
Skeptical theories instead argue that “organizing emotional
episodes into these families is not scientifically interesting
because there is no deep ground, such as a dedicated mechanism,
to confer a special status to these families” (Moors, 2017). For
example, subdividing the anger category into hot-anger and cold-
anger as Huron (2015) suggests provides no exclusive underlying
mechanistic support. It is this focus upon alternative, and
importantly testable mechanisms, that marks skeptical theories
as distinct. Simply, boundaries between emotions “serve no
scientific purpose” (Russell, 2003; p. 1279).

2.2. Skeptical Theories and the Key Role of
Appraisal
2.2.1. Psychological Construction
Psychological Construction (PC) theory (Russell, 2003, 2012)
suggests that emotion behaviors are driven by the same
mechanisms as non-emotional behaviors, thus not driven by
a single dedicated mechanism. It does not state what these
mechanisms are and instead posits that the problem of how
most emotion components are caused is a question for behavior
science, while subjective experience should be understood
through studies into consciousness. Russell constructs his theory
around three types of affect “core-affect,” “affective quality,”
and “emotional meta-experience,” corresponding to three levels
of observation.

Core-affect is seen as an ongoing neuro-physiological
process in which two dimensions, “arousal” (activation values)

and “valence” (hedonic values), form a single experiential
composite representative of basic feeling. Changes in core-
affect are described as evoking “a search for its cause and
therefore facilitating attention to and accessibility of like-
valenced material. Core-affect thus guides cognitive processing
according to the principle of mood congruence and is involved
in motivation, reward, and reinforcement” (Russell, 2012). There
are findings for multiple neural mechanisms underpinning core-
affect (Posner et al., 2005) such as pleasure circuits (Berridge
and Kringelbach, 2013; Kringelbach and Berridge, 2015), and a
“generalized arousal system” (Pfaff, 2006). This is a positive step
in linking neural circuits with core-affect for a refined definition1.
This reasserts that emotions are distributed and cannot be
localized to distinct brain networks (Barrett and Satpute, 2013)
and implies a more ambitious framework than that outlined by
basic emotion theory.

Affective quality can be conceptualized as evaluations of a
stimulus (e.g., liking and attitudes). Like core-affect, affective
qualities are fundamental and cannot be separated at a
psychological level from other artifacts in subjective stimulus
representation. Affective quality is separable from, and can occur
independently of, core-affect (e.g., a cold cognitive assessment of
a stimulus) and forms part of general cognition (Russell, 2003).

Emotional meta-experience represents the conscious
experience of emotion components, or a perception of a specific
emotion. It is ameta experience in that it includes other bottom-
up and top-down experiences (e.g., core-affect, appraisal, beliefs,
plans). It is stated that while there is some overlap between
emotional meta-experience and emotional episode, they are
not completely equivalent (Russell, 2012). A similar idea is
explored by LeDoux (2008) in the concept of “feeling” where
feeling must be attended to and preserved in working memory
to become conscious. Yet, an emotional episode does not
imply an emotional categorization or the explicit use of one or
more emotion components. Simply, an emotional episode is
an enclosed moment of time that is subjectively acknowledged
as emotional, it has a clear on-set, and is typically directed at
something. An example of an emotional episode can be seen
in the classic work of William James (1884) when a bear is
encountered on a walk in the woods. However, where James
would have attributed the emotional experience to physiological
bodily sensations, in PC no single emotion component need
define the episode, what Colombetti (2014, p. 57) describes as
“self-organizing patterns of the entire organism.”

Although no specific mechanisms are hypothesized by Russell
to facilitate this emergence into consciousness, he suggests that
core-affect’s evolutionary history is linked closely to the evolution
of “flexible” behavior that is not driven explicitly by the stimuli.
This includes goal-setting and causal knowledge of the action
to attainment link. He draws upon the work of Cabanac (2010)
who argues that consciousness first emerged as an awareness of
pleasure and displeasure and the work of Balleine and Dickinson
(1998) who argue for consciousness as a link between basic

1This term is also often referred to as reappraisal though this concept is less

well defined and can be associated with both D-A (Dimensional-Appraisal) and

discrete-appraisal.
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motivational systems and cognitive goal-relevance systems to
refine this concept.

Several criticisms of Russell’s theory have emerged for one-
dimensional valence such as an inability to explain mixed
emotions (Hunter et al., 2008; Eerola and Peltola, 2016;
Maksimainen et al., 2019); the lack of predictive power in
one-dimensional valence for behavior (e.g., fear and anger
may produce different approach/avoidance behaviors, Frijda,
2009) and the bivalenced conception of some affective lexis
(Zeelenberg and Pieters, 2006). Russell (2012) counters this
through the inclusion of multiple affective qualities (evaluations
of a stimulus). However, an alternative “multifaceted mirco-
valences” interpretation remains possible - i.e., the contribution
of multiple “qualitatively different types of valence” (Shuman
et al., 2013, 5–6).

2.2.2. Dimensional-Appraisal
An alternative skeptical theory, Dimensional-Appraisal (D-A)
theory (Scherer, 2009a,b; Moors, 2013, 2014), defines appraisals
as cognitive mechanisms that influence other components of an
emotional episode through associativemotivational mechanisms.
The term appraisal as a psychologically defined term was used
by Arnold (Arnold, 1960) however it origins in the role of
emotion go back to ancient Greece (Moors, 2013). There is
a history in psychology that placed appraisal solely in the
realm of the cognitive (Colombetti, 2014) however, we wish to
explicitly separate the modern (dimensional) interpretation of
appraisal from its predecessor (discrete). Dimensional-appraisal
is distinct from discrete-appraisal in that appraisals do not form
appraisal patterns that equate to discrete emotions. Instead,
appraisals each contribute independently, and therefore partially,
to further components of emotions (e.g., action tendencies).
Each appraisal can feedforward and influence other components
before other appraisal values have been generated (“immediate
efference”), while each further emotional component can also
feedback into appraisal mechanisms (“recurrence”2 Scherer,
2009b). Both of these concepts allow flexibility in the emotion
process where a strict linear sequence does not have to be
followed. These processes together imply appraisals can be seen
as ongoing parallel processes. Appraisals can operate in both a
rule-based and associative manner (Moors, 2020). Rule-based
processes are typically employed the first time a stimulus is
encountered while associative processes occur when the same
or familiar stimuli appear. An assessment of stimulus familiarity
is clearly an important determinant, yet different stances on
which process takes precedence in which situations are taken by
different theories.

Appraisals are typically subconscious processes. Evidence
for the automatic processing of novelty, goal-relevance, intrinsic
valence, goal-congruence, control, and agency/intentionality
(Moors, 2020) has emerged. Features of appraisals can appear
in consciousness and inform subjective experience, as can
features of all components of an emotional episode. Appraisal
can be seen as a general cognitive mechanism, often utilized

2This term is also often referred to as reappraisal though this concept is less well

defined and can be associated with both D-A and discrete-appraisal.

by non-emotional behavior research (Eder and Hommel,
2013). The difference between emotional and non-emotional
episodes is defined as a gradual process, mediated by an
appraisal value of higher goal-relevance and a subsequent action
tendency with a greater control priority. D-A theory is linked
closely with Russell’s (2003) concept of affective quality where
the mechanisms (appraisals) can be conceived as ongoing
non-emotional processes that under certain conditions (high
goal-relevance) can produce an emotional episode.

D-A suggests that emotional components are closely related
through causal mechanisms. To validate this causal-mechanistic
approach D-A theorists seek to test the relationship between
individual appraisal criteria and other components of emotion.
For example, Moors suggests higher goal relevance would
cause a greater intensity of action tendencies, while goal
in/congruence would produce motivational avoidance/approach
tendencies (Moors and Scherer, 2013). Hypothesis generation
is still ongoing however, some authors (Scherer, 2009b) suggest
that different appraisal factors receive different weightings based
on other appraisal factor outputs. Stimuli are continuously
reappraised through this process (recurrence). Identifying the
underlying neurological structures of appraisals is an active area
of research (Brosch and Sander, 2013; Kafkas and Montaldi,
2014). Moreover, sophisticated modeling techniques that can
capture the dynamic nature of emotional processes over time
have also been proposed, such as non-linear dynamic system
theory (Scherer, 2009b; Colombetti, 2014). Such models have
been highly successful in the neurological literature (Friston
et al., 2000) and have begun to be applied to the psychological
literature attempting to bridge these two disciplines (Lewis,
2005), notably by incorporating appraisal. Finally, dimensional-
appraisal in its contemporary form has removed itself from
its disembodied origins (Arnold, 1960) and placed neatly with
contemporary understandings of meaning making such as 4E
cognition Colombetti (2018).

2.3. Key Elements of Skeptical Theories
It can be seen that there is a substantial amount of overlap
between these skeptical theories (Moors, 2017). First, all theories
contend that the phenomena to be explained should be
moved away from discrete emotion “folk” terms, or granular
interpretations of the same concept, and should instead be placed
upon the components of an emotion episode. See Barrett (2017)
for a more mediated view of PC where emotion terms and
their conceptual organization do form sets that are born from
predictive processing of emotion components—including goals.
The emotion concepts do not have a physical reality in the
brain but they do have a cognitive reality, perhaps equivalent to
emotion schema.

Second, these theories conclude that the components of
emotion and their innumerable possible subdivisions are more
logically represented by multi-dimension space. The distinction
between these theories lies in how closely the components
are seen as causally related and whether the individual
components of an emotional episode will form a meaningful
scientific set of their own. PC suggests that there is almost no
relationship between these components, D-A suggests there is.
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The parallel-competitive dual-process model discussed in the
Supplementary Material remains moot on this point.

Third, the most distinctive point across skeptical theories is
the unique position that “goals”3 hold. From this perspective
it seems strange that goal-directed accounts have had such
little impact upon the science of music and emotion. This
neglect is historically likely to have emerged because of the
emphasis appraisal (discrete and dimensional) places upon goal-
relevance, something that art/aesthetic emotions—including
musical emotions—was not presumed to have. This is most
evident in the pervasive disembodied Kantian notion of
disinterest, an idea that Huron (2016) describes as incompatible
with current biological stances (p. 242). In the next section we
will show how goals, and appraisals generally, appear highly
relevant to musical emotion process, though broadly neglected
by current models. We finish this paper by taking these critiques
and presenting a skeptically informedmodel that places appraisal
back into music emotion theory.

Finally, we point the reader to other applications of
skeptical theories where PC and D-A have been merged
in attempts to bridge gaps between emotion and cognition
literature. We offer a detailed exploration of one skeptical
dual-process model in the Supplementary Material

(Moors et al., 2017; Moors and Fischer, 2019).

3. TWO MAINSTREAM MODELS IN MUSIC
AND EMOTION

Before continuing into our next section, it is important to ask why
we need music specific models of emotion. The emotional power
of music has long been accepted as an important element of the
musical experience however, philosophers as far back as Plato and
Aristotle (Gabrielsson and Lindström, 2010) up to the present
day Kivy (1981, 1989) have disagreed on the how and why of this
“mysterious” experience. For example, the unique experience of
sad music can be untypically positive (Eerola and Peltola, 2016)
and the aesthetic experiences associated with many art forms
seem to lack the “typical” relation to survival functions (Juslin
and Västfjäll, 2008) that has been the back bone of utilitarian
emotion science (Ekman et al., 1983). This has led some authors
to conclude that music does not induce “real-life” emotional
responses (Konečni, 2008), or at least not survival driven (basic)
emotions (Kivy, 1989). However, much of the evidence suggests
that music can induce a huge variety of emotions (Zentner
et al., 2008; Juslin et al., 2011; Coutinho and Scherer, 2017),
and that these emotions have an evolutionary underpinning
(Juslin and Laukka, 2003; Céspedes-Guevara and Eerola, 2018).
What is certain is there is something different about music
induced emotional experiences, or at least art induced emotions
(Schindler et al., 2017), and a desire to explain these has led to
the development of music specific emotion models. Yet, as we
shall see in the CODA model we present later it is completely
possible to group musical emotional experiences around the

3Goals defined here broadly, as learnt as well as innate and encompassing the

desires, motivations, wishes, and needs of an individual (Moors, 2020).

general mechanisms of emotion, moreover the mechanisms of
general cognition.

We will now explore two popular models in music and
emotion science (Juslin and Västfjäll, 2008; Juslin, 2019,
BRECVEMA) and (Scherer and Coutinho, 2013, Multifactorial
approach) that have guided much of the theoretical and
methodological thinking in the field over recent years. These two
models are chosen specifically because Juslin’s model represents
the most cited music emotion model and one that relegates
the role of appraisal to a mediating mechanism in specific
circumstances. In comparison Scherer and Coutinho’s model
represents the most comprehensive attempt to incorporate
appraisal into musically induced emotions. Nevertheless, there
are of course several notable models that have contributed
substantially to scientific understanding (Robinson, 2005;
Konečni, 2008; Flaig and Large, 2014; Koelsch et al., 2015). A
recent musical adaption (Céspedes-Guevara, 2021) of Barrett’s
(2006, 2017) constructionist model is also explored in the
Supplementary Material. We identify domains of overlap and
isolate problematic areas within these theoretical constructs. We
will show how appraisal has been incorporated into these models,
both explicitly and implicitly, but to a large degree remains
subordinate to other mechanisms. In doing so, we argue from
a skeptical perspective that re-conceptualizing the importance
of appraisals in current models is key to understanding musical
emotions where the emphasis upon a stimulus’ relevance and
meaning to an individual is acknowledged.

Before beginning, it is fair to acknowledge that all models
discussed have proved highly popular for capturing emotions in
lab situations but also to some extent in real and even cross-
cultural settings. However, the importance of acknowledging
individual and situational differences is a recurring theme
in meta-analyses and reviews (Eerola and Vuoskoski, 2013;
Céspedes-Guevara and Eerola, 2018; Warrenburg, 2020). It is a
task well suited to appraisal theories that highlight goal-directed
relevance and meaning.

3.1. Emotion Induction Mechanisms for
Music (BRECVEMA)
Juslin and Västfjäll (2008) proposed a set of eight mechanisms
for induction of emotions via music, which included brain
stem reflex, rhythmic entrainment, evaluative conditioning,
emotional contagion, visual imagery, episodic memory, and
musical expectancy. Juslin (2013) later added aesthetic judgment
to the mechanisms, dubbed as BRECVEMA (initials from
mechanisms). Eachmechanism has a separate descriptive process
referencing underlying brain areas, survival value, information
focus, possible onset during ontogenetic development and the
degree of dependence on culture and learning. Mechanisms
differ in their availability to consciousness and induction speed.
The central mechanisms such as contagion, brain stem reflex,
episodic memory, and musical expectancy have been empirically
explored (Juslin et al., 2014, 2015) leading to differentiated
emotional responses, both using self-reports and physiology. The
mechanisms have been used in numerous studies to eliminate
unwanted triggers of emotions (such as memories or conditioned
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responses). However, the framework has been criticized for
lack of specificity for mechanisms such as contagion (Madison,
2008; Malmgren, 2008; Thompson and Coltheart, 2008); the
unacknowledgement of musical functions in process (Madison,
2008); convoluting utilitarian and aesthetic emotions (Moors and
Kuppens, 2008; Scherer and Zentner, 2008); the fundamental
role of appraisal in other emotion theories (Konečni, 2008);
the lack of music as an “intentional object” (Robinson, 2008);
issues between perceived and felt emotions (Thompson and
Coltheart, 2008) and for its applications to contextual and
cross-cultural understandings of music-emotion (Trehub, 2008).
What interestingly unites all these commentaries is their explicit
mention of appraisal in the music-emotion process.

This wide consensus likely emerges because Juslin and
Västfjäll (Juslin and Västfjäll, 2008) make no use of cognitive
appraisals in their model of musical emotions. In fact, asMadison
(2008) and Holochwost and Izard (2008) note, they actively seek
to remove cognitive appraisal from the process, representing
appraisal as the philosophical “straw man” (Madison, 2008).
Yet, as we note in our skeptical review, appraisal appears
fundamentally necessary to the emotion process and has been
clearly acknowledged in the music-emotion literature (Scherer
and Coutinho, 2013; Eerola, 2017; Herbert and Dibben, 2018;
Céspedes-Guevara, 2021).

Clear overlap between Juslin’s mechanisms (Juslin and
Västfjäll, 2008) and appraisal are evident. Here we follow
Céspedes-Guevara (2021) in documenting where these overlaps
exist. Low-level cognitive processes (brainstem reflexes) can
be thought of as novelty appraisal check, associated with
orientation (Eerola, 2017). Musical expectancy (Huron, 2006)
can be seen as equivalent to intrinsic pleasantness (Céspedes-
Guevara, 2021). Additionally, given the emphasis Huron (2006,
2019) places upon “mere exposure” and implicit learning in
musical expectancy—simply explained as, familiarity breeds
liking and can occur without conscious effort—it seems likely
familiarity would also be highly relevant. It is important to
specify that, if mere exposure and implicit learning influence
intrinsic pleasantness, a degree of cultural variation should
be observable, assuming that the mechanisms themselves are
inter-culturally reliable. Evidence for the cross-cultural reliability
of low-level BRECVEMA mechanisms (Barradas, 2017) and
appraisals (Fontaine et al., 2013; Nordström et al., 2017) exists but
appraisal has not been explored in a cross-cultural music context.

Juslin’s (2019) most recent model suggests that cognitive
appraisal is part of musical emotions but only at very low levels
(e.g., brain-stem reflexes, contagion) where the goal is within
the organism’s design (e.g., protection, social understanding);
distinct from high-level cognitive goals involving plans and
motivations. There are examples where music induces an
emotion by manipulating an organism’s goals (e.g., loud music
while trying to study). However, Juslin counters that these do not
represent the typically induced musical emotions—2% according
to an experience sampling study by Juslin et al. (2008; in Juslin,
2019)—and do not place the emotion within the music like other
mechanisms. Juslin therefore includes goal-relevance in his most
recent works but suggests that although a goal may be present
(e.g., relaxation) it is usually not the mechanism that causes the

emotion. For example, Jane’s goal is to relax. She plays her favorite
song and relaxing feelings are induced by the visual imagery
mechanism. The goal is then achieved but is not the cause of
the emotion. Adopting this position suggests goal-relevance can
become amediatingmechanism of higher cognitive processes but
other mechanisms are likely to determine most of the variance in
emotional processes. Juslin contends that without goal-relevance
almost all mechanisms could be seen as appraisals. Presumably,
the problem being this forces together very distinct mechanisms
(e.g., visual imagery and entrainment).

Nonetheless, a diverse range of sources acknowledge the
ways that people use music for goal-achievement; distraction,
energizing, and mood enhancement (Sloboda and Juslin, 2010)
and social bonding (Clayton, 2017). Van-Goethem (2010) noted
that mood-regulation, part of the umbrella mood-enhancement
motivations, accounted for over half of people’s listening motives.
Juslin would possibly argue as above that these outcomes are
achieved through alternative mechanisms. However, skeptical
theories would rebut this because, without goals to explain
(musical) emotions the emphasis falls wholly upon the music.
Goals are fundamental to general cognition and the ongoing
interaction between organism and environment.

Consider again Jane’s experience. This time, in the same
physical context (at home, alone) and with the same music
Jane has the goal to set a romantic scene for an impending date;
Jane produces visual images of moonlight walks along the beach
and feels excited. In another example, Jane is upset that her
date has canceled. Playing the same music elicits comfort and
acceptance, possibly with a mediating mechanism like visual
imagery or anothermediator, like episodic memory.What is clear
in these examples, is that Jane’s goals in different scenarios have
changed her emotional experience of the same piece of music
in the same context. Furthermore, different goals can be seen
to lead to the activation of other mediating mechanisms and
behaviors in an emotional episode. Importantly, from a skeptical
viewpoint these mechanisms utilize existing non-emotional
cognitive mechanisms to produce the most valuable behaviors
for achieving one’s goals. In moving the dependent variable
from the diverse number of discrete emotions that Jane may
have experienced in any of these scenarios to musical behaviors
(e.g., moving in time) or conscious experience (e.g., visual
imagery) we can explore the relationship between emotional
components to assess how the utility of a particular behavior
allows it to take precedence over other possible behaviors through
goal-directed mechanisms.

Juslin (2019) extends his discussion on “aesthetic judgement”
a mechanism commonly described through appraisal (Egermann
and Reuben, 2020). Aesthetic and utilitarian emotion are
distinguished by this underlying mechanism. Simply, aesthetic
judgments produce aesthetic emotions and all other mechanisms
do not. Two types of affective responses are possible, “preference
for” and “emotion specific.” Juslin states in the absence of any
other mechanism “preference . . . and aesthetic judgment will be
consistent with each other” (Juslin, 2019). Aesthetic judgment
can also differ from preference, underpinning Juslin’s explanation
of all mixed-emotional responses. For example, Jane experiences
sadness through episodic memory, while aesthetic judgments
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produce feelings of beauty. Juslin suggests “conditioning” and
“contagion,” as more implicit mechanisms, may be immune to
such effects from aesthetic judgments. The suggestion therefore,
that aesthetic emotions account for mixed emotions (e.g., guilty-
pleasures) or positive associations with sad music becomes
problematic. If an aesthetic response (beauty) can override the
contagion of sadness, the prediction that low-level mechanisms
are more robust to the influence of aesthetic judgments is
undermined. In a similar vein to Scruton (1999), Juslin notes that
aesthetic emotions can be negative. He believes these negative
aesthetic responses mix with other mechanisms to create so
called “guilty pleasures.” Yet, no explanation of how different
mechanisms interact, take precedence, by what degree or in what
circumstances is offered.

Aesthetic judgments take a privileged position in Juslin’s
model through their unidirectional influence upon other
mechanisms. Furthermore, assuming that most musical
emotions are to some degree aesthetic, means this mechanism
should be active in almost all examples and be the default
music-emotion mechanism, while other mechanisms become
predominantly mediating variables in different contexts. This is
difficult to justify in a theory that takes such a strong evolutionary
stance (Juslin and Laukka, 2003) but offers no theoretical
argument for the evolutionary development of aesthetic
judgments as superior to other evolved mechanisms. Skeptically,
one would argue that evolutionary evolved appraisals, are better
understood through an individual’s goals. Instead of aesthetic
appraisals, aesthetic goals like distraction (Saarikallio et al.,
2020a), or meaning enhancement (Sloboda and Juslin, 2010),
become the studied phenomena while the aesthetic terms Juslin
ascribes to aesthetic appraisal (e.g., beauty) become folk terms
relevant only to the socio-cultural environments in which
they emerge.

3.2. An Alternative Multifactorial Process
Approach
An alternative appraisal focused interpretation of emotional
induction mechanisms for music was put forward by Scherer and
Coutinho (2013). This theory critiqued the BRECVEMA (Juslin
and Västfjäll, 2008) suggesting many of Juslin and Västfäll’s
proposed routes can be subsumed under appraisal, as discussed
above from Céspedes-Guevara’s (2021) perspective. Most notably
in Scherer and Coutinho’s critique of BRECVEMA is the lack of
distinction between levels of function (Marr, 1982; Bechtel and
Shagrir, 2015) or discussion on their interaction. Instead, Scherer
and Coutinho (2013) expanded on previous work (Scherer and
Zentner, 2001) that emphasizes the multiplicative interaction
of structural, performance, listener, and contextual features
(“production rules”). Within these factors they propose five
routes that can lead from music’s structural features to fuzzy-
set emotions via the mediating factors of listener, performer, and
context. These routes include memory, entrainment, contagion,
empathy, and appraisal. We will focus here specifically on the
appraisal route as it is the main focus of the article and because
many of these mechanisms have been covered in Juslin’s (2019)
BRECVEMA. It is however worth noting a few key distinctions in

some mechanisms. Empathy forms a significant expansion upon
the contagion mechanisms, which can be placed solely within
expressive cues. Empathy instead must include an understanding
of another’s motivations and appraisals of a situation (p. 139).
Moreover, entrainment while seen as separate to memory and
appraisal systems is suggested to have an influence upon and
be influenced by these other systems through “disinhibition”
(“facilitation of preexisting emotions”).

Appraisal forms a key component in this interaction.
It evaluates the structural features of the music (both
psychophysiological and macro level features) for their relevance
to a listener. Appraisal further drives and coordinates the
sub-components of emotion and can be both an automatic and
“effortful” process. The appraisals mechanisms hypothesized are
grouped around their broader functions including relevance to
the organism, implications, coping potential, and normative-
significance (cultural norms and personal values). They discuss
examples for each appraisal mechanism in relation to how the
appraisal can be linked to musical features but also describe
several examples in relation to musical activities. It is noted
that because of the different goals that musical and non-musical
situations may provide, different appraisals may be more or less
present inmusical situations. According to Scherer and Coutinho
appraisal cannot alone account for the emotional experience
of music but appraisal should be included. They propose that
appraisal processes allow for the distinction between fuzzy-set
emotion categories (utilitarian, aesthetic, and epistemic) along
with patterns across other emotion components. Music emotions
are subsumed under the categories of aesthetic and epistemic
emotions though blending between categories is possible.

A skeptical perspective suggests several benefits that
are incorporated by Scherer and Coutinho (2013) account.
Specifically, a more inclusive account of appraisal’s role within
the music emotion process allows the musical mechanisms to be
linked with those of affective processing in general. Furthermore,
appraisal allows for the incorporation of the wider context
in which musically induced emotions occur. However, while
Scherer and Coutinho’s approach draws heavily from a specific
framework within the skeptical perspective (Scherer, 2009a,b),
three core critiques should be acknowledged from the wider
collection of skeptical theories that should be noted.

First, Scherer and Coutinho (2013) are critical of the basic
emotion approach and claim that discrete emotions should
not be the active point of study. We adopt this stance in
the current proposal as well. Scherer and Coutinho sought to
solve the problem by proposing their own “fuzzy-set” categories
(utilitarian, aesthetic, epistemic). However, this again leads the
conversation back to how the emotion space is organized instead
of focusing on the emotional episode and its mechanisms.

Second, Scherer and Coutinho note the importance of
appraisal in coordinating other sub-components of the emotion
process through their interactive nature. However, a focus toward
the end goal of a specific emotion (discrete or fuzzy-set) restrains
the analysis of this process to a linear operation. One that
leads directly from input (musical stimulus) to output (fuzzy-
set emotion). The wider skeptical approach instead seeks to
study the dynamic and recursive emotion process. This focuses
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the empirical lens toward the interaction between emotion sub-
components over time.

Third, Scherer and Coutinho emphasize the importance of
goal-conduciveness within the music emotion process. Their
approach is again situated in distinctions within the emotion
space and draws heavily on Kant’s (2001) perspective of
“disinterested pleasure” (this being defined as relevant to
aesthetic and epistemic concerns but more closely aligned with
a lack of goals). However, understanding aesthetics through
the lense of “disinterested pleasure” does not sit well in the
current biological science (Huron, 2019). To situate music in a
context, an ultimate goal of appraisal theory, Moors et al. (2017)
notes that the appraisal process is better understood through
the competition of multiple competing goals, an approach
that allows greater individual variation within the appraisal
framework. Moreover, recent developments in embodied and
enactive goal-directed accounts of meaning construction suggest
goals are an active part of our musical lives (Schiavio et al.,
2017b). The diverse and well documented reasons people have
for engaging with music (Saarikallio, 2011; Schäfer et al.,
2013; Randall and Rickard, 2017) can be constructed around
the affordances of the acoustic environment (discussion and
examples in CODA model).

Finally, though not explicitly related to skeptical perspectives,
the authors note that the explicit focus on the cognitive
aspects of the emotion process does not allow for a broader
perspective of how different levels of analysis may fit together.
This is an approach that Eerola (2017) has previously mapped
between the BRECVEMA and constructionist models and one
we seek to expand on in our model with the incorporation of
dimensional-appraisal. Other notable attempts to integrate the
constructionist model have been made. Julian Céspedes-Guevara
(2021) outlined his interpretation which incorporates some
aspects of appraisal theory, but is more influenced by Barrett’s
(2006, 2017) adaption of constructionist theories focusing on
categorization. Barrett states that “valuation” (meaning appraisal;
“organisms continually and automatically evaluate situations and
objects”) and the “conceptual act” (the segregation of core-
affect into different states through linguistically categorizing
sensorimotor information) are key to understanding emotion.
Yet, little is said about appraisal beyond its consistency with
her notion of contextual sensitivity “the fundamental assumption
of appraisal views: the meaning of a situation to a particular
person at a particular point in time is related to the emotion
that is experienced.” (p. 33). This is closest conceptually to Clore
andOrtony’s (2000) conception of appraisal where categorization
is supported by mechanisms that allow for adaptive goal
differentiation. Céspedes-Guevara’s (2021) model is described
in full and evaluated from a skeptical perspective in the
Supplementary Material.

4. THE CODA MODEL

Here, we present our skeptically-informed constructionist-
appraisal model. Ultimately, the goal of this model and the
discussion of its hypotheses is placed upon explaining the

emotional experience of the listener. Nevertheless, we hope
it provides the scope for expansion where other perspectives
(e.g., performer or composer) can be considered. First, we re-
evaluate the goal-directed role of dimensional4 appraisal in a
musically induced emotional episode. We establish the value of
dimensional appraisal in the ongoing construction of relevance
and (musical) meaning to a listener, as well as the dynamic,
weighted and bidirectional relationship appraisal has with other
multidimensional components of emotion as an individual
interacts with the (musical) world. In the discussion of this
model, we highlight its contribution to resolving existing gaps
in the literature through specific hypotheses and implications
for future research. In conclusion, we point to how these ideas
will allow researchers to ask different questions about the nature
of emotion, ones that explore the continuous generation of
relevance and meaning of a stimulus to an individual.

4.1. Building on What Exists
This model is intended to build on previous research. We have
demonstrated that substantial gaps in existing music-emotion
models remain. To help resolve them, we use evidence from
skeptical theories to extend current understanding of emotional
episodes induced by music. Skeptical theories counterpoint the
limited adaptions of discrete theories postulated by the existing
music-emotion models discussed in this paper (Juslin, 2019).
Furthermore, we have shown how discrete approaches, with a
predominant focus upon differences within the stimulus (e.g.,
acoustic cues and their relationship to discrete emotions) have
generated an ever increasing number of mediating mechanisms
to be incorporated, thus leading to reductive theories.

Alternative music emotion models (Scherer and Coutinho,
2013; Céspedes-Guevara, 2021) favor more skeptical notions.
Scherer and Coutinho (2013) explore the role of appraisal
while Céspedes-Guevara (2021) has moved the field closer
to constructionist accounts such as Barrett’s (2017) adaption
of PC. Such ideas have been invaluable in showcasing the
need for identifying new methodologies (Céspedes-Guevara and
Eerola, 2018) beyond stimulus-driven approaches. However,
the continued focus on categorization has hindered the
nuanced role of relevance and meaning to an individual
in music emotion models. A process dimensional-appraisal
(dynamic cognitive evaluations) is well adapted for, when placed
within a larger framework that acknowledges other levels of
analysis (Eerola, 2017).

4.2. Key Elements: the CODA Model
Here, we summarize our new model the Constructivistly-
Organized Dimensional-Appraisal model - the CODA model
(Figure 1). Our model stresses the cyclical and interactive nature
of appraisal within emotion process; hence its name referencing
the concept of “once more from the beginning.” From a skeptical
perspective, we build on top of dimensional constructionist
accounts of emotions offering a concise framework which not

4Dimensional in italics here to highlight the conceptualization of appraisals as

dimensional by all skeptical theories but avoid explicit reference to D-A theory

as more important than other skeptical theories in our interpretation of a skeptical

model of musical emotions.
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FIGURE 1 | Schematic outline of the CODA model with the associated levels

of valence for each dimensional component of the model.

only captures emotional processes but frames it within the
mechanisms of general cognition in a dynamic structure that
recursively re-informs itself.

This section will outline the key elements of our model
including core-affect, appraisals (multidimensional appraisal
space, appraisal dynamics, their bi-directional and weighted
nature), component interactions over time, and finally meta-

experience. The discussion of each of these elements is framed
within the ongoing construction of relevance and meaning that
occurs between an organism and its environment.

4.2.1. Core Affect
Core affect refers to the neurophysiological state described by
Russell (2003, 2009, 2012) where changes in core affect drive
attention through the process of attributing these changes to a
stimulus. Changes in core-affect in music are typically linked
with psychoacoustic cues (Céspedes-Guevara and Eerola, 2018).
This meta-analysis rebuts previous attempts to link acoustic
cues to “folk” terms (Juslin and Laukka, 2003). Instead, they
show the foundations of musical expression in vocalizations
is predominantly correlated with changes in arousal. Valence
however, produced significantly fewer unambiguous patterns
that map to psychoacoustic cues, coinciding with findings that
valence is expressed differently in different genres (Eerola, 2011).
Overall, evidence points toward an understanding of core-
affect that is beyond reductive psychoacoustic mappings to
physiological states.

To explain such meaning construction we invoke embodied
and enactive accounts of music, suggested by multiple authors
(Clarke, 2005; Reybrouck and Eerola, 2017; Schiavio et al.,
2017a)—i.e., goal-directed. A goal-directed dimensional-
appraisal account of cognition (see Appraisals) allows for a more
dynamic, embodied and enactive conception of core-affect’s

interaction with acoustic cues for an individual in a situational
context and identifies several mechanisms that inform the
construction of valence.

One of the most common critiques of core-affect is its inability
to represent mixed emotions. This is an important caveat for
a theory of musically induced emotions where mixed emotions
are commonly acknowledged (Hunter et al., 2008, 2010). It has
been postulated that mixed emotions are captured by core-
affect as a rapid switching between different activities in a
dimension (Eerola, 2017; Russell, 2017b) this activity linked
with perceiving multiple affective qualities5 of a stimulus with
different valences (e.g., appreciation of the composer but not the
performer) co-occurring with changes in core-affect. Appraisal
models compatible with this idea have also been put forward.
One that additionally seeks to differentiate the intensity of mixed
emotional experiences is Roseman (2017).

4.2.2. Appraisals
In our skeptical critique of two models of musical emotions, we
argue explicitly for a stronger and more nuanced incorporation
of goal-directed appraisal. Here we outline explicitly what
this would entail. We describe the multidimensional
nature of appraisal space, the individual dimensions of this
multidimensional space, these dimension’s micro-valenced
nature and parallel processing, and finally, the weighted
contribution of appraisal dimensions to other components of an
emotional episode.

4.2.2.1. Multidimensional Appraisal Space (MAS)
The polyhedron at the center of our model (Figure 1), represents
multidimensional appraisal space (MAS). We place MAS as
a key cognitive-affective component in the construction of
relevance and meaning for an individual. MAS consists of n-
dimensions (appraisals). MAS can be seen as a dynamic and
ongoing perceptual interaction between a person and their
physical and social environment. The interaction between MAS
and other cognitive components can be seen as a weighted
probability function of each appraisal dimension dependent on
the interaction between external and internal factors. As the
interaction between external and internal conditions develops,
the weighted nature of any appraisal can change (i.e., their
non-linear nature). This weighted interaction between MAS and
other components is discussed in terms of individual dimensions.
Thus, between two consecutive time steps the probability of
an appraisal producing the same result is not fixed. Simply,
changes in any single dimension will lead to changes in MAS and
consequently the continuous development of individual shades
of meaning.

MAS can evaluate multiple types of information, verbal-like,
sensory, perceptual and symbolic. These evaluations can be both
rule-based (active computation—but still typically unconscious)
and associative (learned or memory-based associations between

5Separate from core-affect but represented in the same two-dimensions. Affective

quality is a cold cognitive assessment of a stimulus with regards to its ability to

cause changes in core-affect. It is therefore located within the stimulus not the

person (Russell, 2003). It is made through evaluations, attitudes, liking/disliking

and is often combined with other information processing constructs.
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a stimulus and an appraisal output). The output from
MAS represents graded distinctions between rule-based and
associative processing where each appraisal can occur in a rule-
based or associative way. This graded distinction can change
between time-steps.

For an example, we return again to Jane. Jane’s first experience
of heavy-metal music comes with expectation that dancing would
accompany live music (associative processing) but the novelty of
the type of behavior (moshing) that emerges and the conduciveness
of using such behavior for enjoyment are rule-based processes.
The output of MAS can then be seen as a graded distinction
between more or less associative processing. This example can be
further expanded beyond what music affords to show how graded
distinctions of processing can occur within music too. Jane may
be unfamiliar with the timbral structure of the new music (e.g.,
more dissonant chord progressions) and process this in a more rule-
based fashion. The rhythm however (fast and regular), remains
similar to other stimuli Jane has heard and can be processed in
an associative way. Such examples can be easily extended to
cross-cultural perceptions of music.

In constructing MAS we align our thoughts with others
(Scherer, 2009b; Schiavio et al., 2017a) who highlight the
importance of new non-regressive methods such as dynamic
system theory (DST) and other time series analyses in capturing
the ongoing and bi-directional nature of an individual’s
interaction with the world, including its sonic environment.

4.2.2.2. Dimensions of MAS (Appraisal Dimensions)
Appraisals represent the dimensions of MAS (Figure 2). This
does not represent a comprehensive list of all appraisals. There
are numerous theories (Oatley and Johnson-Laird, 1987; Clore
and Ortony, 2000; Scherer, 2009b; Ellsworth, 2013; Frijda, 2017)
that predict varying numbers and types of appraisals. Our
model is conservative in discussing appraisals with significant
agreement across theories (Moors et al., 2013) and shows
evidence for an underlying neurological structure (Brosch and
Sander, 2013); though additional dimensions are possible.

Novelty, (familiarity) is key to musical understanding (Meyer,
1956; Huron, 2006) and has an underlying neurological
structure (Brosch and Sander, 2013; Kafkas and Montaldi, 2014).
Neurologically novelty is a dual-route system. Independent
systems (novelty and familiarity) converge and interact in fronto-
parietal areas forming an assessment of “relative-familiarity”
(Kafkas and Montaldi, 2014), which cannot be deconstructed at
a psychological level. Novelty is highly influenced by previous
musical exposure and is continually reinformed by expectations.
Neurologically this system is tied to memory circuits which
use novelty and familiarity signals heuristically (Kafkas and
Montaldi, 2014—see micro-valences for heuristic processing;
Gigerenzer and Gaissmaier, 2011). Novelty plays a key role in
attention orientation, along with goal-relevance; both linked with
processing in fronto-parietal areas key in information integration
(Balleine and Dickinson, 1998; Brosch et al., 2013; Kafkas and
Montaldi, 2014). Novelty appraisals can assess situational and
sensory information types but remains, in many forms, an
unexplored element of emotional episodes induced by music (see
affordances in goal-relevance and hypotheses).

Expectations, like novelty, is one of the first musical appraisals
to be linked with meaning generation (Meyer, 1956; Huron,
2006), tied to melodic and rhythmic musical elements cross-
culturally (Mehr et al., 2019) and guided by novelty toward
heuristic access of existing schema. Expectations are also
informed by music’s functional, situation and extra-musical
components. For example, extra-musical expectation is violated
in musical fusions like the use of a didgeridoo in a western
orchestra playing an interpretation of the Australian pop tune
“Down Under” (Australia, 2019). There is evidence that musical
functions can be perceived across cultures too (Mehr et al., 2019),
noting that systematic, but probabilistic, variance in acoustic
features are predictive of functions (dance, healing, lullaby, and
love songs) at above change levels. This does not imply pre-
determined biological responses but instead a close link between
acoustic cues and affordance (see goal-relevance).

Goal-conduciveness represents an evaluation of how
conducive/obstructive an event is to an individual’s current
goals. It is closely tied to the type of goal a listener has (e.g.,
choosing to listen to music and hearing music without explicit
choice) and the situation in which a listener encounters the
music (e.g., a noisy environment where a chosen piece of music
cannot be heard). It can equally be applied to sonic goals and the
conduciveness of the music (e.g., a lack of tonal complexity when
searching for new musical insights (Gabrielsson, 2011).

Certainty is an individual’s assessment of the likelihood of
a perceived outcome, be it acoustic, functional, situational,
or extra-musical. This dimension is likely to become more
significantly weighted in relation to other appraisal dimensions
as the degree of certainty decreases, closely tied to familiarity. For
instance, the certainty of enjoyment in a live show is reduced if it
is too crowded or loud. Certainty can be applied to the music too,
for example chord progressions in an unfamiliar pop song. Note
that such an appraisal incorporates extra-musical knowledge of
the formulaic nature of pop music. Certainty can play a key role
in prioritizing competing goals (i.e., prioritizing a less important
goal over a more relevant one because the likelihood of a positive
outcome is more certain).

Coping-potential can be both physical (e.g., the ability to
remove oneself from a deafening loudspeaker) and emotional
(e.g., suddenly hearing a song you associate with a loss). We
highlight the variety of types of information coping-potential
can appraise (not only verbal-like). Others have considered the
term in aesthetic ways. Silvia (2005a,b); Silvia (2006) describes
coping potential as “ability-to-understand.” He has shown how
this appraisal, along with novelty, is key to aesthetic experience.
One can see how an individual’s ability to follow the progression
of a song or tap along with the pulse can change the emotional
experience and behaviors (e.g.,dancing) they produce.

It is interesting to consider that a lack of emotional
coping-potential in a musical context is not always negative.
In many examples feeling emotionally overwhelmed
is described as positive (Gabrielsson, 2011, ch. 6) and
prized for its uniqueness. Strong emotional experiences
(i.e., highly goal-relevant) can lead to the development
of new goals (affordances) (Gabrielsson, 2011, ch. 15)
such as seeking out a recording of the track or listening
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FIGURE 2 | A visual representation of the dynamic changes in appraisal dimensions of the multidimensional appraisal space (MAS) in the CODA model. Only a few

key appraisals are plotted for illustrative purposes. MAS is truly representative of n dimensions. The timeline shows a hypothetical encounter with a stimulus the drives

changes in appraisals. As the goal-relevance appraisal crosses a threshold general cognitive processes become a subjectively perceived emotional episode. The plots

below the timeline offer snapshots of MAS at different time stamps and highlight the activation of each appraisal dimension. Note that the extremes of each dimension

are not clearly positive or negative. Appraisal dimensions code: GR, Goal-relevance; GC, Goal-conduciveness; No, Novelty; Ex, Expectations; EC, Emotional coping;

PC, Physical coping.

to it repeatedly (aesthetic) or music as an aid for
sleep (utilitarian).

Agency, in a musical context refers to the composer, a
performer, or oneself (Scherer and Zentner, 2001). For example, a
listener may attribute a strong emotional response to a song they
have heard many times before to the way a particular performer
plays it, or to the sonic quality of the environment. Alternatively,
the lack of emotional engagement with a well-known and liked
song may be attributed to one’s existing state (e.g., “I’m just not in
the mood for this type of music right now”—less goal-relevant).

Goal-relevance is an evaluation of the utility (i.e., the value)
of different affordances (goal-directed actions). Affordance in this
instance refers to cognitive processes of evaluating the utility of
different actions (including mental actions) that different stimuli
offer, as opposed to the stimulus-driven affordances proposed
by Gibson (1977). Thus, we imply an embodied and enactive
account of cognition similar to affordance in 4E cognition (see
Newen et al., 2018) where goal-directed action is fundamental
to a dynamic system of meaning construction. We associate
affordances closely with the many motivations people have
for engaging with music and functions music serves, noted in
several chapters of multiple handbooks (Juslin and Sloboda, 2010;
Hallam et al., 2016; see Maloney, 2019 for a review). These can
include desires, beliefs, wishes, needs. Yet, the number and type
of goals associated with music could be endless. We distinguish,

as Alan Merriam did (1964), between the many uses of music
and its functions (the broader reasons and purposes it serves).
Musical affordances can represent both innate evolutionary
concepts (Madison, 2008) as well as personal, social, and socio-
culturally constructed goals (Boer et al., 2012), including aesthetic
goals (Moors and Kuppens, 2008; Menninghaus et al., 2019;
Zickfeld et al., 2019). Moreover, affordances can encompass the
associative and symbolic meaning attached to music (e.g., the
lyrical narrative or the mimicry of bodily motions). Evidence for
the link between goals and affordances can be seen in Schäfer
et al. (2012, 2013) linking musical functions to the formations of
musical preferences.

Goal-relevance, like novelty, is closely tied to attention and
physiological orientation (Brosch et al., 2013; Scherer andMoors,
2019; see also Nieuwenhuis et al., 2011 for the link between goal-
relevance, P300 event-related potential, and increased cognitive
and behavioral “responsivity”). In line with Moors et al.
(2017), we propose that a goal-relevance threshold marks the
distinction between emotional and non-emotional cognition
as a graded continuum upon which individuals differ. Goals
can be processed subconsciously, and often represent multiple
competing goals. Cybernetic models have similarly been designed
around multiple competing goals directing cognitive control
and behavior (Inzlicht et al., 2015). Contextual modifiers are an
important source of information in distinguishing goals, where
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different situations may afford new goals that take precedence
over existing ones. Furthermore, the types of goals that are
prioritized more frequently may differ both individually and
cross-culturally (Saarikallio et al., 2020a).

The importance of a goal-directed system in the construction
of musical behaviors and meaning has been highlighted in other
theoretical work on musical development. “Teleomusicality”
(teleo from Greek - goal, Schiavio et al., 2017b) suggests how
music specific (sound oriented) goals become apparent in infants
and develop in complexity. We too note that “musical actions
(including listening) are always motivated (goal-directed)”
(Schiavio et al., 2017a, brackets in original). The dynamic
and non-linear construction between embodied perception and
action in shaping this is paramount to individual musical
meaning attribution. However, we expand on the concept
by allowing for a dimensional, rule-based, and associative
interpretation of goal-relevance, allowing greater flexibility in
the way ongoing meaning construction can be modeled and
furthermore offer testable hypotheses.

4.2.2.3. Appraisals as Micro-Valences
Here we suggest that the dimensions of MAS (appraisals) can
be viewed as “micro-valences” (Shuman et al., 2013). Valence
distinctions are an important contribution of our model (left
side; Figure 1). Different levels of valence are associated with
different levels of the CODA model and therefore different levels
of processing. Each appraisal dimension represents a micro-
valence. That is each appraisal dimension makes a qualitatively
different valenced contribution to subsequent processes. For
instance, the novelty-familiarity appraisal dimensions can be seen
as a form of valence, where too much or too little novelty is
negatively processed but an appropriate amount of novelty is
positive (Berlyne, 1971). The valenced contribution of individual
appraisal dimensions can interact bidirectionally with macro-
valence (valence in core-affect) and meta-valence (the emergence
of macro and micro-valences in consciousness). These valences
are ongoing processes, in line with the cognitive components
associated with them (appraisal dimensions). By incorporating
micro-valence with one-dimensional macro-valence we counter
several critiques of one-dimensional valence (Shuman et al.,
2013) that have been applied to Russell’s (Russell, 2003) model
(see Psychological Construction).

Evidence for this dynamic and bidirectional interaction
comes from Kuppens et al. (2012). They demonstrated how
several appraisal dimensions influence core-affect, and vice-
versa, in everyday life. Individual differences in the strength of
these relationships were also noted, suggesting that individuals,
situations, and stimuli can influence the way appraisals interact
with macro-valence. Shuman et al. (2013) suggest that micro-
valences interact withmacro-valence as the product of a weighted
sum. Variability in the relevance of micro-valences suggests
changeable weightings in different circumstances. Evidence for
such heuristic information processing comes from Gigerenzer
and Gaissmaier (2011) who note recognition (memory informed
appraisal bias, where similar appraisal outputs to similar
stimuli weight certain appraisals more highly), one-clever-cue
(identifying the most salient cue), and trade off heuristics

(equal weighting of appraisals). Which process takes priority
is informed through ecological rationality where in different
situations “with sufficient experience, people learn to select
proper heuristics from their adaptive toolbox” (Gigerenzer and
Gaissmaier, 2011). In other words, a goal-directed interpretation
of heuristic selection—the heuristic with the most utility to
achieve one’s goals (see Gigerenzer, 2021 for an example of
goal-directed embodied heuristics). Heuristic processes can lead
to different contributions of negative and positive appraisal
weightings to other components. For instance, a piece of music
with too much melodic novelty in an otherwise agreeably
appraised piece may influence an individual’s overall macro-
valence more negatively.

Individual differences are evident in these processes too.
Evidence for both positivity offset & negativity bias has emerged
(Cacioppo et al., 1999). Individuals with greater positivity
offset may develop a liking for a neutral stimulus (e.g., a new
song) after fewer exposures. The strength of these biases is
relatively stable across individuals (Ito and Cacioppo, 2005).
Other research suggests individuals may systematically differ
in appraisal weightings, such as optimistic and pessimistic
individuals’ ratings of certainty and control (Lerner and Keltner,
2001, study 2) or sensation seeking individuals (Shuman et al.,
2013). Such types of inherent appraisal bias have also been noted
at a cultural level (Scherer and Brosch, 2009).

Micro-valences may also influence micro-valences at later
time steps (Shuman et al., 2013), for instance, more effective
processing of congruent information. Certain appraisal outcomes
may constrain other appraisal outcomes (e.g., an appropriate
degree of novelty may lead more naturally to a positive appraisal
of coping potential—ability to understand Silvia, 2005a). Finally,
appraisal outcomes can carry across situations. Evidence for
this comes from Bechtel and Shagrir (2015, study 4) who show
certainty and control appraisals influenced judgments of risk
perception in unassociated situations. However, more research
is needed to understand how appraisals may constrain future
appraisal outcomes and therefore how micro-valences may
constrain future micro-valences. What is important to note is
how wide-ranging the source of micro-valences can be. For
example, hormones, diurnal cycles, the immune system, or drugs
(Russell, 2009) can all play a role in shaping macro-valence.
Diurnal cycles have been shown to influence music choice (Park
et al., 2019). The contribution of each of these will be based on
biological, individual, and situational factors yet remain clearly
interpretable through a goal-directed interpretation.

Micro-valences may play a role in understanding mixed
emotional responses to music. Indeed, Russell himself (2017b)
notes that mixed emotions can be explained by incorporating
multiple assessments of affective quality, a concept we and
Russell link closely with appraisal6. Multiple aspects of an

6Russell ties the concept closely with evaluations, attitudes, and liking. The

distinction lies in Russell’s contention that affective quality is a cognitively cold

assessment that can be represented in the same two dimensions as core-affect. Our

model implies multi-dimensionality (instead of themultivariate bi-polarity present

by Russell, 2017b) which can shift between hot and cold cognition while keeping

the explanatory capacity of one-dimensional valence.
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object or situation can be evaluated differently leading to mixed
feelings (Huron, 2016). For example, a positive appraisal of the
acoustic elements with a negative appraisal of the song’s message,
may lead to a guilty pleasure. The extent to which micro-
valences contribute to mixed emotional experiences may vary
considerably across individuals and situations. Moreover, meta-
valence (below) may be another component that can produce
mixed emotions, either through multiple emotion “scripts”
emerging in consciousness (e.g., fear and excitement on a roller-
coaster) or through different valences emerging in different
emotion components as changes happen over different time
scales (Russell, 2017b).

4.2.2.4. Parallel Processing of Appraisals
The appraisal dimensions of MAS are ongoing and processed
simultaneously. The hierarchical nature of appraisal processing
(Scherer, 2009b), where certain appraisals are processed before
others (novelty, goal-relevance) when a new stimulus is
encountered, does not change the fact that all appraisals are
ongoing. Thus, changes in one appraisal produces changes in
MAS as a whole, even if other appraisals are yet to be processed.
We remind the reader how appraisals may constrain each
another. Furthermore, re-appraisal can occur as appraisals are
processed and feedback from other components is received.

Appraisal dimensions can provide evaluations of multiple
aspects of a situation (e.g., the music, the venue, the audience,
the performers, musical functions) or a stimulus (e.g., the lyrics,
individual instruments). The processing of multiple aspects
is not simultaneous, though may appear so at a conscious
level. Continued attention (guided by bottom-up and top-down
processes, e.g., core-affect, novelty, goal-relevance) will likely lead
to further appraisal of more aspects (i.e., facilitated by increased
cognitive and/or physiological responsivity, Nieuwenhuis et al.,
2011). These appraisals can change over time as the stimulus or
situation develops allowing a greater focus on different aspects of
an episode to be more or less prominent at any given moment.

Appraisal outputs can be stored in working memory
incorporating multiple appraisal outputs (e.g.,the violin solo,
the lyrics, the venue, the performance etc.). In this sense
appraisal aspects can be conceptualised in more or less gestalt
ways. Individual differences in these may emerge. For instance,
a listener with greater musical experience may individually
appraise sections of an orchestra or particular instruments
more readily than the non-experienced listener. Huron (2016)
has noted the importance of plural pleasures in aesthetic
experience where multiple components of hedonic value (aspects
of appraisal) are often combined for a better experience.

4.2.2.5. Appraisal Weightings
Appraisal dimensions make a weighted contribution to other
components. This idea links closely to recent developments in
dimensional-appraisal theories that allow for more sophisticated
and non-linear modeling techniques (Scherer, 2009b). We
construct this idea around similar models of perception (e.g.,
the lens model, Brunswik, 1956) commonly cited within the
perception of acoustic cues in music (Scherer, 1986; Juslin and
Laukka, 2003). It appears logical, even actively beneficial, to

propose that both the stimulus-driven and goal-driven sides of
the model would behave in the same weighted (partly redundant)
way. Moreover, we note how the weighted nature of appraisals
can change over time. As noted in the above sections, the ongoing
development and change in weightings may be closely tied to
other appraisals and their bi-directional interaction with other
components.

4.2.3. Meta-Experience
As Russell describes, emotional meta-experience is the conscious
experience of a specific emotion (2003). This categorization
is based on other components of emotion (e.g., core-affect,
appraisal, the antecedent event) and is formed around
prototypes. No specific mechanism (e.g., brain-stem, contagion,
etc.) is needed to account for any given “folk” term because they
represent the coherent experience of an individual (Colombetti,
2014) and their construction of the concept (a discrete emotion).
The explicit categorization of an emotion is not required in an
emotional episode but may emerge. It is distinguished from a
general meta-experience, which implies the conscious awareness
of multiple components, in that one does not explicitly
need language to consciously experience these components,
nonetheless it can certainly include labeling.

Concerning levels of valence (left-side; Figure 1), we note
that individual micro-valences are accessible to conscious meta-
experience as well as macro-valence in the form of a single
composite of core-affect. Note however, that core-affect is not
separable at higher levels of processing. This is represented by
the non-orthogonal crossing lines, suggesting as valence reaches
extremes arousal automatically increases (Kuppens et al., 2017).

4.2.4. Component Interactions
Our model contends that appraisals form a variably weighted bi-
directional dynamic interplay with other cognitive components.
This is represented by the resistors between components. The
weighted interaction between different components depends
on several factors. Some of these factors are likely to be
biologically driven while other factors such as individual and
contextual factors may also influence the strength of these
component interactions through changes in appraisal. For
instance, conceptual knowledge of a situation and music’s
functions within it as amenable to dancing, along with a
pre-existing desire to dance (goal-relevance), appraising the
novelty of the music as well-balanced with sufficient physical
coping potential to keep up with the music may strengthen
interactions with action tendencies andmotor components. In this
example it becomes evident how appraisal can shape continued
meaning generation. Evidence for such interactions has emerged
between appraisals and behaviors (Brosch and Sander, 2013),
physiological responses (Aue and Scherer, 2008, 2011), facial
expressions (Scherer et al., 2017), vocal expressions (Laukka and
Elfenbein, 2012; Belyk and Brown, 2014; Nordström et al., 2017),
and core-affect (Kuppens et al., 2012; Shuman et al., 2013).
We note that the interaction between components can occur
with minimal weighting to appraisals and have included these
interactions too (right-side; Figure 1). However, we contend
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this route is a-typical of musical emotion experiences hence
represented with a lighter shading.

4.2.5. Concluding Remarks
Our model captures how appraisal facilitates a music-elicited
emotional episode through the ongoing construction of relevance
and meaning between an organism and their (musical)
environment. It has been informed by skeptical theories of
emotion that seek to move beyond the reductive construction of
emotion. It has explicitly played down the distinction between
cognitive and emotional mechanisms, noting the move toward
affective-cognition in the wider cognitive sciences (Dukes et al.,
2021). It has highlighted the key role of goals in meaning
construction and has expanded on existing models by specifying
the dynamic structure of appraisal. There is of course much
to be said for how such a model is well suited to explore
the non-prototypical and less stereotyped cases of emotional
episodes. These may include misattribution (identifying the
wrong antecedent object, such as performer instead of composer)
or atypical appraisal (a fear of crowded spaces often sought by
typical concert goers). However, the following hypotheses and
implications are focused toward the typical.

4.3. Hypotheses & Implications
The CODA model proposes several hypotheses. These
generally pertain to testing the value of goal-directed
appraisal in emotional episodes induced by music. These
hypotheses and their implications nonetheless deserve
some explicit development with regards to their predictions
and methodologies.

4.3.1. Micro-Valences, Weighted Dimensions &

Component Interactions
Hypotheses for appraisal’s bidirectional interaction with core-
affect comes form Kuppens et al. (2012). An experience
sampling methodology (ESM) in real-life situations showed how
appraisal and core-affect interact, focusing on the contribution of
individual appraisals over appraisal patterns or interactions. The
results indicated the valence-appraisal interaction was strongly
marked by motivational-consistency (goal-conduciveness), as
well as coping-potential (emotional and problem-focused) and
expectancy. Supplementary to their hypotheses, it was also
observed that an appraisal of agency showed small effects
on valence ratings. The interaction between valence and
appraisal was further conceptualized by more pleasant pre-
exiting core-affect leading to more positive appraisal ratings.
Arousal-appraisal interactions were characterized by coping-
potential (problem-focused) and agency. The hypothesis for
a motivational relevance—arousal interaction was not met.
However, arousal influenced appraisals of motivational relevance
and expectancy. The authors concluded that arousal plays a
strong role in the pursuit of goals (p. 6). All together the
evidence stresses a dynamic interplay (Kuppens et al., 2012)
between components. No such appraisal based study yet exists
in music to our knowledge. We hypothesize that the appraisals
presented in our model will be relevant to music and its

situational context. Moreover, appraisal dimensions will show bi-
directional interactions with core-affect. Such a study would be
straightforward to conduct as ESM is well developed in music
research (e.g., Saarikallio et al., 2020b).

This interaction between appraisal and core-affect can be
further conceptualized by the non-linear relationship between
arousal and valence that more naturally represents a V-shape
(Kuppens et al., 2017, Study 1). This is where more extreme
ratings of valence (+ or -) naturally partner stronger subjective
arousal ratings. An alternative hypothesis for the appraisal to
arousal interaction noted by Kuppens et al. - one that highlights
the micro-valenced nature of appraisal. Again such studies
would be easy to generate through ESM, lab based, or online
studies. Highly valenced (+ or -) music would show a V-shaped
relationship with arousal. These effects may be amplified by the
degree of goal-relevance a participant relates to the music and/or
situation. Moreover, the V-shaped relationship between valence
and arousal will show individual and cultural differences in the
gradient of this V-shaped relationship.

One problem with Kuppens et al.’s (2012) study is that it is not
clear whether individuals’ ratings can be considered emotional
episodes or moods. Moods in contrast being more diffuse, longer
lived, and not directed at something (Russell, 2003). However,
given that the same mechanisms in our model are hypothesized
to underpin both cognitive and emotional cognition (i.e., degrees
of more and less emotional cognition), this is not problematic
for our interpretation. Instead, we suggest the evidence from
Kuppens et al.’s study merely shows individual and contextual
differences in more or less emotional cognition yet appraisals,are
present in both conditions.

Appraisals also showed substantial correlations with each
other (Kuppens et al., 2012). Though not the study’s main focus,
this suggests there are meaningful interactions between appraisal
dimensions. We suggest, that changes in these interactions (the
way appraisals constrain / amplify other appraisals) are to be seen
as continuously changing weightings through the interaction
between organism and environment. Extension to the proposed
ESM experiments would benefit from more dynamic time-
series analyses and Bayesian weightings. The studies proposed
above can capture the importance and interaction of appraisal
components as a snapshot in the music emotion process,
although we have noted numerous times the process of ongoing
meaning construction is a dynamic one. Such approaches
have been developed for longitudinal ESM and diary studies
(Asparouhov et al., 2018).

We hypothesize the appraisal interaction with core-affect and
meta-experience will be characterized by micro-valences. What
is unclear, is to what degree these micro-valences contribute to a
macro-valence, or if this differs by individual, stimuli, situation
or goal. Nonetheless, active testing that appraisals can contribute
as micro-valences in the construction of meaning with music is
another purposeful extension of the proposed experiment above
and one that can be extended to more dynamic models.

Further evidence to inform hypotheses for micro-valences
comes from Scherer et al. (2006). They looked at nine appraisal
criteria and three-dimensional affective space (arousal, valence,
potency) using the International Affective Picture System. They

Frontiers in Psychology | www.frontiersin.org 14 April 2022 | Volume 13 | Article 822264

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Lennie and Eerola The CODA Model

found the strongest valence correlation was with an intrinsic
pleasantness/goal-conduciveness composite (0.99), as predicted.
However, the observation of multiple correlations between
appraisals and valence can be seen as supportive of micro-
valences. Taken together with Kuppens et al. (2012) provides
clear support for a micro-valenced interpretation of appraisal’s
interaction with core-affect. Beyond core-affect, a large-scale
cross-cultural study (Soriano et al., 2013) using self-report
measures of various components of emotion; including appraisal,
action tendencies, bodily reactions, expressions, and feelings,
similarly found strong support for the idea that appraisals are
principally valenced structures (Fontaine et al., 2013) and that
these valences load on to a “valence superfactor” (Scherer and
Fontaine, 2013). Such a study in a musical context can be
constructed using vignette methodologies. An methodological
approach that has proved highly robust for appraisal (Robinson
and Clore, 2001).

Micro-valences may also form part of inter-individual
distinctions in emotional episodes through their effect on other
components (e.g., why one person may find a piece of music
more pleasant and energizing than another). Individuals with
different goals (wishes, desires, beliefs) will appraise the same
stimuli differently. Appraisals will therefore manifest themselves
differently in the effect they have on other components, most
prominently in valenced terms. Kuppens et al. (2012) notes
individual differences in the relationship between appraisal and
core affect. That is, people differed in the strength of effect
appraisals had on core-affects. How different appraisals are
weighted in different situations and by different individuals will
form a key component in understanding contextual modifiers
and would be observable through ESM or vignette methodologies
(see The goal-directed hypothesis).

4.3.2. The Goal-Directed Hypothesis
Why can the same piece of music in the same situation leave
one person cold and another overcome with emotion? Our
hypothesis is that the degree of goal-relevance / conduciveness
influences the intensity of emotional episodes. That is, general
cognitive processes must reach above an individually variable
threshold of goal-relevance to become an emotional episode. The
degree of goal-relevance will subsequently inform the intensity
of that emotional episode. The change between less and more
emotional cognition7 is therefore gradual (Moors et al., 2017).
The intensity of an episode is therefore not fixed and can
change over time. This can happen through greater weighting
of a single goal, multiple simultaneous goals, or generation of
new goals as an individual continues to engage more deeply
with a stimulus. Furthermore, individual thresholds for goal-
relevance are variable. That is, given different situations or
prerequisite situations an individual’s threshold for appraising
something as goal-relevant changes. New stimuli may not be
(subjectively) relevant enough to divert cognitive resources to it.
We add that the degree of goal-relevance/conduciveness should

7Often referred to as a distinction between cold and hot cognition to try and

separate cognitive and emotional mechanisms. This is a distinction we do not seek

to endorse.

show marked changes in autonomic reactions (sympathetic and
para-sympathetic) and increase cognitive attention (orientation
response) (Nieuwenhuis et al., 2011; Kreibig et al., 2012) beyond
the relationship with psychoacoustic cues.

Individuals may prioritize different goals in the same situation
as different expectations, thresholds, and predispositions for
affordances exist (Moors, 2020). Musical behaviors like dancing
are more common for some while attentive listening is for others
(Saarikallio et al., 2020a). Emotional behaviors are thus guided
by the utility of that behavior for achieving one’s goals. For
instance, dancing may enhance social bonding or physiological
engagement for some, while others may not want to dance
with the knowledge that a lack of coordination and timing
(coping-potential) could distance them socially from their peers.
Alternatively, a more pressing goal can take away the emotional
engagement with a musical piece. For instance, the student who
is anxious about their impending exams may not be able to enjoy
their favorite music (mood-enhancement). Personal responses
are a dynamic goal-driven process of meaning generation.

Interestingly, one could hypothetically also have a meta-
appraisal of goal-relevance, in acknowledging a piece of music
as perfect for an alternative goal or different situation. This
meta-goal appraisal conceptualises one of the ways ongoing
embodied and enacted learning allows for the development of
new affordances. This notion ties in neatly with Huron’s ITPRA
model (Huron, 2006) which notes the relationship between
imagination and appraisal. The interaction between affordances
and imagination may prove an interesting and informative
new direction for research linked closely to musical training
and culture.

Such hypotheses require new goal-directed methodologies
(Moors et al., 2017). This is experimentally equivalent to
demonstrating the same piece of music for the same person can
produce different behaviors based on different affordances. Such
designs could be constructed around the functions music affords
to different individuals or across different cultures (Schäfer
et al., 2013) and be conducted through self-report methods.
The identification of musical functions are a prerequisite to this
(Gabrielsson, 2011; Boer et al., 2012; Maloney, 2019; Saarikallio
et al., 2020a), including aesthetic (Zickfeld et al., 2019) and
sonic (Schiavio et al., 2017a) affordances where music’s value is
explicitly tied into its function (Schäfer et al., 2012, 2013) and has
shown systematic, albeit probabilistic, links with acoustic features
(Mehr et al., 2019). What is key to these designs is to allow these
elements to vary systematically.

A common criticism directed at appraisal theory (Scherer
and Moors, 2019; and many music emotion studies Eerola and
Vuoskoski, 2013) is the prevalence of self-report methodologies.
Yet, such methodologies are still indicative of the underlying
phenomena and allow for an informed baseline to emerge
from which other approaches (biological, neural) can be
compared (Eerola and Vuoskoski, 2013). Even forced-choice
designs can be informative when well managed (Nelson and
Russell, 2013). To expand the methodological arsenal further,
implicit methodologies have been developed. Moors and De
Houwer (2001) used a variation of the affective priming tasks
to show how automatic appraisal of goal-conduciveness can
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influence an individual’s responses. Similar results have been
found using transcranial magnetic stimulation (Fischer et al.,
2020). Goal-priming could be used in musical contexts. For
instance, Céspedes-Guevara (in Warrenburg, 2020) shows how
a composer’s notes can influence audiences’ interpretation
of the music, implying an implicit goal to understand the
composer’s intended emotional communication, though many
other goals could be constructed by individuals in a concert
setting. Goals could be designed into a variety of musical
scenarios, such as, hypothetical or real musical situations where
typical musical functions are described. Similarly, showing
differences between stimulus-driven outputs to goal-directed
ones in approach / avoidance tasks would provide support for
a goal-directed interpretation. Approach / avoidance musically
could be considered several ways (e.g., listening time, purchasing
cost etc.). The study of musical affordances over discrete
emotions is paramount and applications may be particularly
relevant when studying maladaptive listening behavior Carlson
et al. (2015) where goal-directed approaches to behavior suggest
changing the values of expectations, over changing the stimulus.

4.3.3. Perceived vs. Induced Emotions
The distinction between perceived and induced emotions could
be as simple as assessing a stimulus’ goal-relevance. That is, a
subjectively identified emotional episode emerges when a stimuli
is seen as relevant enough to an individual to cross a goal-
relevance threshold. A perceived assessment can emerge from
an externally-directed goal (i.e., directed by the experimenter)
to assess stimuli and pigeon-hole them into discrete categories.
A participant can evaluate the available evidence: e.g.,in a music
experiment—acoustic cues, changes in core-affect, physiological
changes, appraisals, etc. However, devoid ofmuch goal-relevance,
evaluations remain relatively culturally standardised and the
activity remains subjectively cognitively cold8.

4.3.4. Utilitarian and Aesthetic Emotions
Within our approach, there is a desirable future where utilitarian
and aesthetic emotions are also described within the same general
components of cognition. One where aesthetic affordances,
through a goal-directed mechanism, become the “to be studied
phenomena.” This allows researchers to side-step arguments
about which emotions are aesthetic or not and look toward
behaviors and the interaction between components in the
ongoing generation of meaning as the distinguishing features
between aesthetic and utilitarian perspectives. Examples of the
importance of goals have emerged in the aesthetic literature.
Menninghaus et al. (2019) makes clear reference to the
importance of goals and other appraisals in their conception of
aesthetic emotions and notes their links with aesthetic functions
and subjective feeling. However, Menninghaues et al. still
continue to group their mechanisms around the organization
of the emotion space (e.g., awe, interest, beauty). Meanwhile,
we contend that the conversation must move beyond how the
emotion space is organized.

8Cognitively cold here used only to refer to the subjective experience. It is not to

imply a meaningful distinction between cognitive and emotional mechanisms.

Alternatively, we promote the study of aesthetic affordances
through the reasons people have for engaging aesthetically.
Again, we highlight the importance of moving beyond Kantian
notions of disembodied and ‘disinterested’ (Huron, 2019) and
readily acknowledge the incorporation of goals (Menninghaus
et al., 2019; Zickfeld et al., 2019) in achieving this transition.
However, we seek to adopt goal-directed action in its dynamic,
embodied and enactive construction. Such goal-directed
accounts may lead to distinctions in aesthetic affordances such as
when attentive listening is afforded while removing the need for
additional mechanisms.

4.3.5. Recommendations
We finish with several recommendations for future research.

• As a priority future studies must place a direct focus
on “nuisance variables” (familiarity, situation, individual
differences) as systematically manipulated. These variables are
not only understudied but directly pertain to music’s relevance
and meaning.

• Instead of exploring the full CODA model, individual parts
of the model can be empirically tested (e.g., one or two
appraisals) or interactions between just two components
(e.g., goal-relevance and core-affect, physiological measures
or attention).

• New methodologies with a focus on “nuisance variables”
meaningfully moves the field beyond labeling emotions, and
toward the emotional episodes. Such methodologies can be
further extended to incorporate more implicit measures—
EEG, TMS, reaction time, go no-go tasks.

• Extending methodologies, including self-report, to
incorporate dynamic time-series analyses, allowing greater
insight into the development of an emotional episode.
Several examples of these types of analyses for different
methodologies are noted through the paper as a template to
guide future experiments.

• Develop new tools, allowing researchers to describe
experiences differently, occurring at different levels and
through different drivers. This approach advocates collecting
descriptors of emotional responses that constitute these
episodes, one where people can explain them in their own
terms and giving reasons for them, rather than imposing
structure of affects and mechanisms that dictate the choice of
emotions and underlying drivers.

• Active testing of appraisals in relation tomusic requires careful
review of the current literature, including aesthetics, and the
development of new instruments. Such instruments should
suit self-report formats and coding of free verbal/written
reports. Current examples are limited by their focus upon
grouping around discrete terms (Zentner et al., 2008).

• Research into appraisals should not be limited in scope.
Embodied mechanisms such as entrainment, physiological
responses, behaviors, and musical features can also be active
features of appraisal.

• Direct comparisons with existing models in terms of coverage,
realism, contribution to knowledge, and acknowledgment

Frontiers in Psychology | www.frontiersin.org 16 April 2022 | Volume 13 | Article 822264

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Lennie and Eerola The CODA Model

of the multiple influencing factors (structural, performance,
listener, and context, Scherer and Zentner, 2001).

• Direct testing of goal-relevance as amechanism to differentiate
perceived and induced emotions.

5. CONCLUSION

This paper explored a skeptical perspective of current emotion
science. Through studying key skeptical theories we accentuate
the need to move away from “folk” terms and circular
discussions about which emotion is present. Instead, we
acknowledge the skeptical transition toward studying the
emotion episode and its multidimensional components to better
understand the underlying cognitive mechanisms. Furthermore,
we examine goal-directed accounts of appraisal within the
skeptical framework as directives for the relevance and meaning
of a stimulus to an individual. We next examined two music-
emotion models and investigated these models through the
wider skeptical lens. We highlight how current theoretical
constructs still seek to explain the underlying mechanisms
through categorization. Furthermore, how the role of goal-
directed appraisal, though uncontroversial in the wider affective
sciences, remains to be meaningfully acknowledged within the
construct of musical frameworks of emotion.

To address the gaps in music-emotion science we build on
previous accounts (Eerola, 2017; Céspedes-Guevara and Eerola,
2018) and present the CODA model of musically induced
emotional episodes. This model takes a skeptical approach
and seeks to re-evaluate and recenter the role of goal-directed
appraisal within music-emotion models. In doing so, we have
developed amultidimensional appraisal framework that, through
goal-directed processes, links our model to embodied and
enactive schools of thought and is closely tied to the concept
of musical affordance (sonic and situational). Importantly, we
content that this model places emotional episodes induced
by music explicitly within the wider framework of general
cognitive/affective mechanism which allows for music-emotion
science to be examined more universally as situated within the
study of the human experience.

Finally, we offer several hypotheses derived from the CODA
model. These hypotheses address current theoretical issues
such as distinctions between aesthetic and utilitarian emotions,
perceived and induced emotions, as well as individual and
situational differences in emotional intensity and valence. To

test our hypotheses, we develop existing and new methodologies
before offering a list of critical recommendations for future
research. Altogether, we show that the future of music and
emotion science must reconsider the prevalence and impact of an
individual’s motivations in the generation of musical emotional
episodes – a question that can only be addressed by looking at an
individual’s goals. Simply, we insist that the important questions
are no longer why this emotion?, but why this music, in this
moment, for this individual?
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