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Abstract

In this article I suggest how theories of emotion construction may inform the study of cognition-emotion interac-
tions. To do so, I adopt the two main concepts core affect and emotions as categories: Core affect, one’s current
affective state, which is defined by the two dimensions pleasure and arousal, is an inherent part of any conscious
experience. Specific emotions are understood as categories including highly diverse exemplars. I argue that (1)
affective states can and should not be differentiated from cognitive states, and that (2) specific emotions may follow
the same principles as other biological or more general categories. I review some empirical evidence in support of
these ideas and show avenues for future research.
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Psychologists did not invent the concept of 'emo- 2010).! According to the theory of constructed emotion,
tion', for example, to account for certain empirical this, however, is not a failure, but may just never be pos-
findings; they obtained certain empirical findings sible because emotions do not have a unique fingerprint
because of their desire to investigate a set of events in the brain. Barrett instead suggests that emotions are not
which their culture had taught them to distinguish automatic and hard-wired reactions to an emotive event
as 'emotional'. (Danzinger, 1997; preface p.6) but in fact are “the brain’s best guess” based on interocep-

tion, past experience, and social context (Barrett, 2017a).
That means, theories of constructed emotion (see also
Barrett, 2006; Barrett, 2017b; Russel, 2003; Russell &
Feldman Barrett, 1999) refute the idea that (biologically
hard wired) basic emotions are automatically triggered by
an emotive event. Instead, they differentiate between core
affect and specific emotions (emotional episodes). Core
affect describes the affective state of the conscious mind,
which can best be described as a blend of a valence and
an arousal dimension. And specific emotions are psycho-
logical constructions based on interoceptive stimulation,
the individual learning history, and (social) context. Note
that, even though I take side in favor of a construction-
ist view for the sake of the argument, I am of course not

Introduction

Cognition-emotion interactions have been a topic of
experimental psychology for decades. However, while we
have developed many tools and paradigms to study and
measure cognitive processes, we still have not found a
reliable way to measure emotions in an objective man-
ner. That is, despite the enormous technical develop-
ment of brain-imaging tools, facial-coding systems, and
physiological measures, we still have not found the fin-
gerprint for specific emotions (Barrett, 2017a; Lindquist
et al., 2012; Siegel et al., 2018; but see Vytal & Hamann,

' T am aware of the ongoing debate between the different “emotion

P4 Gesine Dreisbach camps” ranging between basic inborn emotions and theories of emo-

gesine.dreisbach@ur.de tion construction. The aim of this article is not to discuss the pros and

cons between both sides, but instead to lay out how the idea of emo-

' Psychology Department, Regensburg University, tions as categories, as most prominently defended by Lisa Feldman
Regensburg, Germany Barrett, would inform cognition-emotion interactions.
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denying the existence and relevance of alternative emotion
theories.

Here I would like to propose that the theory of con-
structed emotion may be very helpful to bring some order
into the research domain of cognition-emotion interactions.
In order to do so, let me begin by shortly introducing the
two major concepts of the constructionist view, namely core
affect and emotion-as-category (cf. Barrett, 2006; Russel,
2003). To foreshadow, later I argue that core affect primar-
ily modulates how humans think, remember, and perceive
the world, and that the affective state can in fact hardly be
separated from the cognitive state. I then argue that specific
emotion categories primarily modulate what humans think,
remember, and perceive. And I show how the emotion-as-
category approach informs the study of emotional granular-
ity (the breadth of specific emotions a person can experi-
ence) and its role in emotion regulation.

Now, core affect (one’s current affective state), which is
defined by the two dimensions valence and arousal, is always
there and as such an inherent part of any conscious experi-
ence. Feeling more or less pleasant and feeling more or less
agitated are inborn features that everybody can report on
and which can also be measured objectively from facial,
voice, and bodily features (cf. Barrett, 2006, 2017a). There-
fore, it should be possible to investigate whether and how
an affective state modulates cognition. As outlined below,
the literature on the effects of mild positive affect on diverse
cognitive processes looks promising in this respect.

The second concept, borrowed from the theory of emo-
tion construction, is the emotion-as-category idea (Barrett,
2009, 2017a; Duncan & Barrett, 2007) and needs a broader
introduction: Specific emotions are understood as categories,
based on the individual learning history, culture, and current
context. More precisely, Barrett makes the well-educated
suggestion that an emotion (like fear or anger) is a “cat-
egory that is populated with highly variable instances” (cf.
Barrett, 2017b, p.3). Critically, she directly compares emo-
tion categories to any other biological and also more general
categories. That means, a category (like fear) resembles a
prototype without necessarily implying that such a prototype
actually exists. For example, if you were asked to provide
a definition of the emotion fear you would probably come
up with a number of typical features like a pounding heart,
trembling, sweating, screaming, freezing, and so forth. But
when asked about the last time you experienced fear, you
might describe something more or less different from the
prototypical description you just provided. The problem with
prototypes is, they may be the best example of an (emotion)
category, but they by no means need to be the most common
(Rosch, 1978/2002; see also Posner & Keele, 1968). It fol-
lows that, by definition, the fear that one person experiences
may not be comparable to the fear another person experi-
ences (and does not have the same activation pattern in the
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brain). Moreover, the fear that one person experiences in
one moment may be very different (experientially and on the
brain level) from the fear that the same person experiences
in a different moment. It is therefore not that surprising that
the literature on the effects of specific emotions on cognition
looks much more diverse because a single specific emotion
like for example fear already is so diverse. However, if we
take the idea seriously that emotions are activated catego-
ries, we might be able to derive testable hypotheses on how
specific emotions modulate cognition by looking into the
literature on how categories inform perception and action
(cf. Barsalou, 1983; Dreisbach, 2012).

But before I outline how core affect and emotion cat-
egories modulate cognition, I first need to address a more
general problem of how to deal with the unique realness
of emotion and cognition on the one side and the lack of a
direct correspondence in the brain on the other.

The mind-brain correspondence problem
in the context of cognition and emotion

The question of whether and how to differentiate psycho-
logical phenomena like cognition and emotion is part of
a broader discussion on the mind-brain correspondence
problem (see Barrett, 2009): While, on a phenomenological
level, humans usually are able to differentiate between cog-
nition and emotion, the two cannot be easily distinguished
on the brain level. In this context, Duncan and Barrett (2007)
talk about observer-dependent psychological categories
like memory, thoughts, and emotions that are created by
the brain but have no direct correspondence to specific
brain structures. That is, only because we have words for
a psychological phenomenon does not mean that it has its
direct reflection in the brain. Brain-states, by contrast, are
observer-independent facts, and their relationship to mind
and behavior remains a matter of scientific interpretation.
So, how come humans experience a cognitive state differ-
ently from an emotional state? Following Barrett, humans
are constantly confronted with three sources of information:
(1) sensory input from the environment, (2) internal (intero-
ceptive) stimulation, and (3) prior experience. Depending
on which source of information is foregrounded at a given
moment then determines the psychological state that is
experienced as, for example, thought, emotion, or memory
(Barrett, 2009; Duncan & Barrett, 2007). This converges
with the everyday experience that, when asked about one’s
current feeling, humans typically need some time to focus
on the relevant information to answer this question. It is
important to keep in mind that the observer-dependence of
emotion and cognition does not make them less real and an
important subject to psychological research. And given their
phenomenological (observer-dependent) realness makes it
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pointless to replace the wording. But acknowledging that
cognition and emotion have no direct reference in the brain
is important as it changes the study of their mutual influence.
This is addressed in the following, focusing on the literature
on how (positive) affect and cognition interact.

Core (positive) affect: The “how”component
of cognition-emotion interactions

Positive affect can be understood as one facet of core affect.
Russel (2003) defines core affect as “a neurophysiological state
that is consciously accessible as a simple, nonreflective feeling
that is an integral blend of hedonic (pleasure—displeasure) and
arousal (sleepy—activated) values™ (p. 147). We are not always
aware of our current core affect but when asked are able to report
on it. To make his point, Russel compares core affect to body
temperature: it is always there but you do not think about it all
the time. While the average level of positive core affect presum-
ably has a strong genetic component (Lykken & Tellegen, 1996),
it can also vary as a function of external factors such as daytime,
affective quality of the context, or drug intake. That means that
core affect can be transiently altered, as for example by present-
ing pictures or film clips of a certain affective quality.

Early work by social psychologist Alice Isen and col-
leagues showed for the first time that positive affect has
a systematic effect on cognitive processing styles. In par-
ticular, she showed that positive affect increases cognitive
flexibility in different cognitive tasks like creative problem-
solving, word categorization, and verbal fluency tasks (Isen,
2001; see also Ashby et al., 1999). Since then, tremendous
efforts have been made to further the understanding of the
underlying mechanisms that account for the increased cog-
nitive flexibility under positive affect. I will not reiterate
empirical findings showing how core affect modulates cog-
nition, since there already exist several timely reviews on
how especially positive affect modulates attention and per-
ception (Paul et al., 2021; Pourtois et al., 2017; Vanlessen
et al., 2016), and cognitive control (Dreisbach & Frober,
2019; Gable & Dreisbach, 2021; Goschke & Bolte, 2014).
However, what I would like to emphasize is that if one
accepts that (core) affective states are an inherent part of any
conscious experience, it becomes nearly impossible to dif-
ferentiate an affective from a cognitive state. In fact, Dorner
(2002) already suggested that an affective state is defined
by a certain cognitive state (varying in selection threshold,
resolution level, and arousal). That means, when you are in

2 Dorner defines selection threshold as the motivation strength of
a currently active intention that inhibits concurrent intentions and
goals. Resolution level is defined as the breadth of associations within
a neural network; it depends on the strength of mutual inhibition
within this network.

a certain cognitive state, then this is your affective state, and
vice versa. On the downside, this assumption makes it nearly
impossible to falsify claims on how positive affect modulates
cognition. The reason being that, if the data do not show
the respective pattern, this must mean that the participant
was not in the respective affective, i.e. cognitive, state (for a
related argument, see also Hefer & Dreisbach, 2020).

Moreover, if cognitive and affective (brain) states phe-
nomenologically only differ with respect to the current fore-
grounding of (internal, external, prior experience) informa-
tion, as suggested by Barrett and colleagues (Barrett, 2009;
Duncan & Barrett, 2007), the assumed linear causation of
one cognitive/affective state by the other is no longer ten-
able. Instead, a probabilistic model according to which a cer-
tain (affective/cognitive) brain state changes the likelihood
of a transfer to a specific different brain state would seem
more appropriate (cf. Barrett, 2009). However, one problem
of why it is so hard to overcome the distinction between
cognition and emotion (aside from their phenomenological
realness) is rooted in the logic of experimental design where
we typically investigate causal relationships by manipulating
one factor (e.g., emotion) and measure its impact on another
factor (e.g., cognition).

Others also recommend overcoming the separation of
cognition and emotion and instead promote the idea that
the two are inseparably interconnected (Dixon et al., 2017;
Hommel, 2019). Empirical support comes from studies
swapping the independent (emotion) and dependent (cog-
nition) variables and show that forcing participants into a
certain cognitive processing style has a consistent effect on
their mood. For example, instead of investigating the effects
of mood induction on cognitive flexibility, Akbari Cherma-
hini and Hommel (2012) reversed the logic and started their
experiments by confronting participants with divergent or
convergent thinking tasks. They found — as predicted — that
participants’ mood improved after the divergent thinking
task and worsened after the convergent thinking task. Like-
wise, Mason and Bar (2012) showed that participants who
read word lists with progressive associations (i.e., each con-
secutive word on the list was associated with the former but
the association to the first word of the list diminished pro-
gressively) rated their mood more positively than after read-
ing a stagnant word list (where all the words were associated
with one common theme). This latter effect may also be
explained by differences in task difficulty and experienced
fluency of processing, both of which are also directly asso-
ciated with affective experiences (cf. Dreisbach & Fischer,
2015; Reber et al., 2002).

It follows that not only does a change in core affect come
along with altered cognitive processing, but cognitive pro-
cessing likewise is associated with changes in core affect.
This further speaks to the idea that the relationship between
affect and cognition is not unidirectional but that the two
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represent two sides of the same medal. Herz et al. (2020)
therefore recently suggested so-called overarching “state-of-
minds” (SoM), which they define as holistic mental states
that guide perception, attention, thought, behavior, and (!)
affect. That is, they also suggest overcoming the distinc-
tion between cognition and (core) affect. Likewise, Hommel
(2019) recently argued more directly that affect and cogni-
tion may not be “separable modules of the human mind/
brain but two functions that are derived from the same inter-
connected cognitive/brain dynamics” (p. 5). Put in simple
words, “how you feel is how you think” equals “how you
think is how you feel.” From this perspective, it might in
fact be helpful to remind oneself from time to time that the
answer to the question “How are you doing?” may not only
inform about the addressed person’s current affective but
also cognitive state of mind.

Specific emotions as categories: The
“what”component of cognition-emotion
interactions

In this section I argue that Barrett’s conceptualization of
specific emotions-as-categories together with what we
know about the shielding function of categories can inform
cognition-emotion interactions. In particular, I review
selected literature that demonstrates how categories shield
us from information that is unrelated to the currently active
category by preferential processing of category-congruent
information (cf. Dreisbach, 2012). I further argue that the
same processes may apply to felt emotion categories. Thus,
when considering cognition-emotion interactions, specific
emotions inform us on the “what” component, namely what
information is preferentially being processed.

Research on cognition-emotion interactions started with
so called mood-congruency effects in memory.? In particu-
lar, memory encoding and retrieval processes profit from
congruence between the current mood/emotion of the par-
ticipant (e.g., positive vs. negative, elation vs. depression)
and the affective quality of the stimulus material. For exam-
ple, participants in an elated mood remember more posi-
tive than negative childhood events whereas participants
in a depressed mood would show the reverse pattern (e.g.,
Snyder & White, 1982). Likewise, participants in a happy
mood are better at learning a list of positive words while
participants in a sad or angry mood are better at learning
a list of negative words (e.g., Bower, 1981). These early

3 Even though here I make the distinction that core affect primarily
modulates the cognitive processing style (and vice versa), whereas
specific emotions modulate what is being processed, mood-congru-
ency effects can be found for both core affect and more specific emo-
tions.
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studies converge with the idea that core affect “guides cogni-
tive processing according to the principle of mood congru-
ency” (Russel, 2003, p. 149) and show that specific emotions
modulate what information is preferentially processed.

As stated in the introduction, Barrett (2017b) suggests
that an emotion is “a category that is populated with highly
variable instances” (p.3). Her core idea here is that any
so-called basic emotion can be understood as a statistical
(theoretical, that is) value derived from a variety of diverse
exemplars of emotional experiences. To make the conse-
quences of this assumption more graspable, let us take a look
at what we already know from category-formation. Accord-
ing to the seminal work of Eleanor Rosch (1978/2002), cat-
egory formation follows the principle of cognitive economy
and perceived world structure. That is, a category ideally is
broad enough to include exemplars of sufficient similarity
but narrow enough to distinguish from exemplars of a dif-
ferent category. Applied to the context of emotions, Barrett
has coined the term emotional granularity, which describes
the extent to which a person is able to differentiate between
different emotional experiences and thus categories (Bar-
rett, 2017a). At first sight, it seems that higher emotional
granularity violates the principle of cognitive economy and
should therefore be avoided. This, however, contrasts with
much evidence that a person who can describe their cur-
rent mood state at a higher resolution level, who masters
emotional granularity, is also better at emotion regulation
(Barrett et al., 2001; Kashdan et al., 2015; Smidt & Suvak,
2015). In this context, the shielding function of categories
comes into play.

The functional role of categories

In order to study the functional role of categories and rule
usage, my colleagues and I have done extensive research
comparing performance between exemplar-based and cate-
gory-based stimulus-response processing (Dreisbach et al.,
2007; Dreisbach & Haider, 2008, 2009; Dreisbach & Wenke,
2011; Reisenauer & Dreisbach, 2013, 2014; for a review, see
Dreisbach, 2012). To illustrate this reasoning, Fig. 1 depicts
potential alternative task representation that were induced
by instruction.

The experimental logic is always the same: Partici-
pants receive a set of stimuli that have to be responded to
with a left or right response key. Depending on whether
participants use exemplar-based task representations
(i.e., stimulus-response rules) or more or less broad cat-
egorization rules, has systematic effects on performance
with differential costs and benefits: The obvious benefit
of categories is cognitive economy, because one does not
have to remember the response assignment for every sin-
gle exemplar but simply the category-defining stimulus
feature and its associated response. Another benefit is
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A: Single Stimulus-Response Rules: Exemplar Based

leg swing louse ape anchor ice bed oven
B: One Categorization Rule
moving non-moving
leg swing louse ape anchor ice bed oven
C: Two Categorization Rules
consonant vowel animal no animal
leg swing anchor ice louse ape bed oven

Fig.1 Alternative task representations for the same set of eight-
word stimuli that have to be responded to with either a left or right
response key (L vs. R). The critical manipulation is how participants
are informed about the correct stimulus-response assignment. a Par-
ticipants are told the correct response for each stimulus separately. b
Participants receive one categorization rule, according to which the
stimuli are assigned to two responses. They are told to press the left
key, when the word depicts a moving object and the right key if it
depicts a static object. ¢ Participants receive two categorization rules

that an activated category enhances the processing of any
information that is related to this category (i.e., the cat-
egory animal enhances the processing of features that are
related to animals) and thereby shields against potentially
interfering unrelated information (Dreisbach & Haider,
2008, 2009). On the downside, this shielding function of
categories comes at a cost when the categorization rule
changes. Specifically, when two rules are applied (Fig. 1c)
a switch between rules incurs switch costs in terms of
slower response times (RTs) and/or more errors that can-
not be found in the groups that use one rule or exemplar-
based (i.e., Stimulus-Response; SR) processing. That is,

®

that depend on the color of the stimulus. Participants are told that,
for words written in red, they would have to press the left key when
the word starts with a consonant and the right key when it starts with
a vowel. For green words, that they would have to press the left key
when the word represents an animal and the right key if it is not an
animal. Note that stimuli and assigned responses are exactly the same
under all task representations, and that color is only a relevant feature
when the two categorization rules are applied

the usage of categories helps shielding against distraction
but also makes the cognitive system less flexible when it
is necessary to apply a new category (Dreisbach, 2012;
Dreisbach & Wenke, 2011).

Another interesting side-aspect of our findings was that
participants were extremely good at forming ad hoc cat-
egories (cf. Barsalou, 1983) by themselves when no cat-
egories were provided via instruction. In one experiment,
we confronted participants with eight different word stim-
uli and their corresponding (left or right) response. After
they had worked through several blocks with these stimuli,
we asked participants whether they had remembered the

@ Springer
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stimulus-response assignments simply by heart or whether
they had used another memory strategy. About half of the
participants reported having created (ad hoc) categorization-
rules that helped them to group the left-response and right-
response stimuli, respectively (e.g., “things that I like vs.
things that I do not like”’; Dreisbach & Haider, 2009; Experi-
ment 2). Interestingly, such ad hoc categories followed the
same (shielding) mechanisms as instructed or natural cat-
egories (cf. Barsalou, 1983).

Specific emotions as categories

If specific emotions are (ad hoc) categories, as suggested
by Barrett (2017a, 2017b), namely psychological constructs
that assign meaning to multi-modal external and internal
information in a given moment, then such an emotion cate-
gory should follow the same principles as cognitive/semantic
categories. Note that the term “ad hoc category” was origi-
nally coined by Barsalou (1983), who showed that humans
are exceptionally prone to forming arbitrary categories in a
context-sensitive manner in accordance with current goals
(like “things I need when going on a picnic”). By apply-
ing this term to emotion categories, Barrett emphasizes that
emotion categories can be temporary transient constructions
of the brain that give meaning to the multimodal sensory
(internal and external) stimulation.

Now, derived from the shielding function of categories,
an activated emotion should determine which information
is preferentially processed and thereby reduce the impact of
information that does not fit into this emotion category. To
give an example, let us imagine a person who experiences
a specific emotion like anger when entering the commuter
train in the morning. The felt anger enhances the process-
ing of information that is related to this emotion (e.g., the
face mask of one person in the crowded train that doesn’t
cover his nose during a pandemic). This information may
even keep the anger emotion activated; now let us imag-
ine a person who experiences a not further differentiated
mixture of negative emotions (e.g., “feeling really crappy”)
without being able to differentiate between them. This mix-
ture of emotions would be a broader category and therefore
enhance the processing of all the information that this feel-
ing is potentially related to. To stick with the example of
the commuter train, a crying child, a homeless person, the
stranger screaming on his cell phone, an aggressive dog,
garbage would all be information related to the currently felt
emotion “crappy.” That is, not only anger-related informa-
tion but also information that is related to sadness, embar-
rassment, fear, disgust, and so forth would be preferentially
processed. It is easy to imagine that the latter person is more
prone to persisting in their emotional state because the less
differentiated emotion mixture would be confirmed by
more (potentially related) information. By contrast, higher
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emotional granularity, the ability to experience a broader
range of specific emotion categories, should make it easier
to switch away from the specific emotion because narrower
categories find less confirming information and should
therefore be less stable. It follows that the shielding func-
tion of categories that is supported by preferential processing
of information that is related to this category may be one
cognitive mechanism that explains benefits and costs of high
versus low emotional granularity reported in the literature:
Higher granularity enables more flexible emotion regulation
because a given emotion gets less support from the environ-
ment. Likewise, lower granularity increases the risk of get-
ting stuck in a specific emotion as it gets constantly fueled by
supportive information. Such a mechanism may also contrib-
ute to the widely observed persistence of depression (e.g.,
Teasdale, 1988; for a review, see Gotlib & Joormann, 2010).

However, not only the breadth of a given category will
influence the range of information that will be processed,
but also the strength of the emotion felt. And, again derived
from what we know of the shielding function of categori-
zation rules, the stronger a specific emotion is activated/
experienced, the harder it will be to “switch away” from
this category because information that is not related to that
emotion but could potentially change the currently felt emo-
tion has less impact (Reisenauer & Dreisbach, 2013, 2014).
Interestingly, a recent EEG study suggests that participants
with higher emotional granularity (measured a day before
the lab experiment) show more differential processing for
pictures belonging to different specific emotions (Lee et al.,
2017). This could be taken as the first indication that higher
emotional granularity in fact goes hand in hand with more
emotion specific processing on the neuronal level. However,
there might be a limit where higher emotional granularity
turns into a disadvantage. Imagine a person experiencing
emotions that are as fine grained as described by William
James, who compared the “entire organism ... as a sound-
ing-board, which every change of consciousness, however
slight, may make reverberate” (James, 1890/2012, chap-
ter 25). One can only imagine how exhausting it would be
for someone who actually feels and experiences these subtle
changes as emotional. I would therefore assume that emo-
tional granularity reaches its limits when the resolution level
becomes too high.

Does the shielding function of (emotion) categories
depend on emotion construction?

One may ask whether the shielding function of (emotion)
categories necessarily relies on a constructionist view of
emotions. To answer this question, it is important to under-
stand how emotions, according to Barrett’s constructionist
view, emerge (or rather: are created by the brain): The (con-
scious) brain is constantly confronted with internal (bodily)
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and external stimulation, and it uses past experiences and
knowledge to predict and give meaning to this ongoing
sensory input. Depending on the foregrounding of inter-
nal sensations, an emotion is then constructed/experienced
(Barrett, 2009; Hoemann & Barrett, 2019; Hutchinson &
Barrett, 2019). Barrett and colleagues talk about “situated
conceptualizations” in this context, to highlight the fact that
the brain — in any awake moment — assigns meaning to the
multimodal sensory input (Barrett et al., 2014). An emotion
emerges when the sensory input is foregrounded and shares
enough similarities with prior experiences of the said emo-
tion. A child, who does not have the respective emotional
words to describe its feelings (who is experientially blind
in this respect), relies on the interpretation of its caregivers
and thereby acquires (emotional) knowledge that then can
be used to give meaning to future sensory events. That is,
just as the child learns to differentiate cats from dogs, it will
learn to differentiate fear from anger (Hoemann et al., 2019).

Acquiring emotional knowledge does not stop in infancy
and can even be trained by short-time intervention as a
recent study suggests: Vedernikova et al. (2021) showed
that a short-term training to increase emotional knowledge
led to higher emotional granularity for negative emotions,
even lasting 1 month after the intervention. Given that peo-
ple with higher emotional granularity are better at emotion-
regulation and less likely to be overwhelmed by distress
(Kashdan et al., 2015), it seems important to find ways to
improve emotional granularity and further the understanding
of the so far not well understood mechanisms that account
for the beneficial effects. The constructionist view of emo-
tions therefore has implications for increasing emotional
granularity and — consequently — improving emotion regula-
tion. And it implies that maladaptive (learnt) emotions could
be “deconstructed” by training and be replaced (i.e., regu-
lated) by ad hoc (emotion) categories. And here is where
the shielding function of categories comes into play again:
A potential emotional training could for example assign dif-
ferent features of two different but easily confused specific
emotions (e.g., nervousness vs. excitement) to two responses
and either inform participants upfront about the underly-
ing emotion categories (category-based processing) or not
(exemplar-based processing). Those using categories should
be less distractible by stimulus features that do not belong
to the currently active emotion category and also be better
at differentiating between said emotions in a later emotion-
rating test.

Avenues for future research

As outlined above, core affect together with the emotion-as-
category idea opens new avenues for the study of cognition-
emotion interactions. First of all, with respect to the assumed

equivalence of affective and cognitive states in the context of
core affect, more empirical evidence is needed. To this end,
further studies should be conducted that swap the depend-
ent and independent measures of traditional experiments on
cognition-emotion interactions by manipulating the cogni-
tive state and measuring its impact on the affective state. But
research should not stop here. As outlined above, it seems
neither possible nor desirable to deny the psychological real-
ness of cognition and emotion as distinct phenomenological
states; but given the lack of a direct correspondence in the
brain, what we need to understand is how the process of
internal versus external foregrounding (Barrett, 2009; Dun-
can & Barrett, 2007; Hoemann & Barrett, 2019) takes place
that then gives rise to the individual experience of emotion
or thought. One potential first step to approach this subject
would be to explicitly manipulate the foregrounding of either
internal or external stimulation (all else being equal) and to
measure its impact on behavior and subjective experience.

When it comes to emotion-as-category, this idea may
inform the study of emotion development, emotion regula-
tion, and emotion dissipation:

Emotion development in children Kharitonova and col-
leagues investigated abstract rule usage in 3-year-old chil-
dren using a card sorting task. They found that only those
who were able to apply a new rule to the same set of cards
were also able to generalize this rule to entirely new cards
(Kharitonova et al., 2009). On a neuronal level, this ability
presumably develops in synchrony with the later maturing
dorsolateral and rostrolateral prefrontal cortex (cf. Bunge
& Zelazo, 2006; see also Badre, 2008). Interestingly, the
development of category usage falls together in time with the
development of specific emotions. And irrespective of how
exactly infant emotion concepts develop (for a recent discus-
sion, see Ruba & Repacholi, 2020; Hoemann et al., 2020),
the emotion-as-category approach suggests that it may be
worthwhile to investigate the relation of abstract rule usage,
emotional granularity, and emotion control in children.

Emotion regulation and dissipation There already exist
valuable approaches and methods to train strategies of emo-
tion regulation in a non-clinical context (Gross, 1998; for
a taxonomy, see Koole, 2009). As already outlined above,
the shielding function of categories that is supported by the
preferential processing of any information that is related to
the currently activated (emotion) category may explain the
persistence of broader and highly activated categories. A
dysphoric person may find more information that potentially
fits into the negative emotion category, and it may also bias
the interpretation of the surrounding information in favor
of the activated category (e.g., Gotlib & Joormann, 2010).
Interestingly, training the ability to form ad hoc catego-
ries appears to improve creativity and flexibility in a later
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problem-solving task (Chrysikou, 2006). One interesting
question for future research would therefore be how train-
ing in category formation (emotional and non-emotional)
may improve emotional granularity and eventually higher
flexibility in emotion regulation (Aldao et al., 2015). More
precisely, training a dysphoric participant to apply differ-
ent categorization rules to features belonging to different
negative and positive emotions might promote a more granu-
lar processing. Given the recent evidence that an interven-
tion that targets increasing emotion knowledge has already
proven successful in increasing emotional granularity (at
least for negative emotions) sounds promising in this respect
(Vedernikova et al., 2021).

Conclusion

Theories of emotion construction differentiate between core
affect and specific emotions. Here I have argued that one’s
current core affect may not be structurally different from
one’s cognitive state such that a change of one state neces-
sarily will change the other. From the traditional view of
cognition-emotion interactions, the affective state deter-
mines how information is being processed. From the stand
taken here, the cognitive state would likewise determine
one’s core affect (how you feel in a given moment). Specific
emotions — seen as ad hoc categories — determine what is
being processed in a given moment. The shielding functions
of categories thereby may provide the potential underlying
mechanism for the beneficial effects of emotional granularity
reported in the literature (the preferential processing of emo-
tion congruent information). But it also allows us to derive a
new and testable hypothesis — for example, how the ability
to form new ad hoc (emotion) categories might modulate
emotion regulation in children and adults.

Acknowledgements I would like to thank Bernhard Hommel and
Maayan Katzir for fruitful discussions on an earlier draft of this
paper and an anonymous reviewer for very constructive comments.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

@ Springer

References

Akbari Chermabhini, S., & Hommel, B. (2012). Creative mood swings:
Divergent and convergent thinking affect mood in opposite ways.
Psychological Research, 76, 634—640.

Aldao, A., Sheppes, G., & Gross, J. J. (2015). Emtion regulation flex-
ibility. Cognitive Therapy Research, 39, 263-278.

Ashby, F. G., Isen, A. M., & Turken, A. U. (1999). A neuropsycho-
logical theory of positive affect and its influence on cognition.
Psychological Review, 106(3), 529-550. https://doi.org/10.1037/
0033-295x.106.3.529

Badre, D. (2008). Cognitive control, hierarchy, and the rostro-caudal
organization of the frontal lobes. Trends in Cognitive Sciences,
12(5), 193-200. https://doi.org/10.1016/j.tics.2008.02.004

Barrett, L. F. (2006). Solving the emotion paradox: Categorization and
the experience of emotion. Personality and Social Psychology
Review, 10, 20-46.

Barrett, L. F. (2009). The future of psychology: Connecting mind to
brain. Perspectives on Psychological Science, 4, 326-339.

Barrett, L. F. (2017a). How emotions are made: The secret life of the
brain. Houghton Mifflin Harcourt.

Barrett, L. F. (2017b). The theory of constructed emotion: an active infer-
ence account of interoception and categorization. Social Cognitive
and Affective Neuroscience, 12(1), 1-23.

Barrett, L. F., Gross, J., Christensen, T. C., & Benvenuto, M. (2001).
Knowing what you are feeling and knowing what to do about it:
Mapping the relation between emotion differentiation and emo-
tion regulation. Cognition & Emotion, 15, 713-724.

Barrett, L. F., Wilson-Mendenhall, C. D., & Barsalou, L. W. (2014).
A psychological construction account of emotion regulation and
dysregulation: The role of situated conceptualizations. In J. J.
Gross (Ed.), The Handbook of Emotion Regulation (2nd ed., pp.
447-465). Guilford.

Barsalou, L. W. (1983). Ad hoc categories. Memory & Cognition,
11(3),211-227.

Bower, G. H. (1981). Mood and memory. American Psychologist,
36(2), 129-148.

Bunge, S. A., & Zelazo, P. D. (2006). A brain-based account of
the development of rule use in childhood. Current Directions
in Psychological Science, 15(3), 118—121. https://doi.org/10.
1111/j.0963-7214.2006.00419.x

Chrysikou, E. G. (2006). When shoes become hammers: Goal-
derived categorization training enhances problem-solving
performance. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 32, 935-942.

Danzinger, K. (1997). Naming the mind: How psychology found its
language. Sage.

Dixon, M. L., Thiruchselvam, R., Todd, R., & Christoff, K. (2017).
Emotion and the prefrontal cortex: An integrative review. Psy-
chological Bulletin, 143, 1033—-1083.

Dorner, D. (2002). Die Mechanik des Seelenwagens. Hans Huber.

Dreisbach, G. (2012). Mechanisms of cognitive control: The func-
tional role of task rules. Current Directions in Psychological
Science, 21, 227-231.

Dreisbach, G., & Fischer, R. (2015). Conflicts as aversive signals.
Current Directions in Psychological Science, 24(4), 255-260.

Dreisbach, G., & Frober, K. (2019). How to be flexible (or not):
Modulation of the Flexibility-Stability-Balance. Current Direc-
tions in Psychological Science, 28(1), 3-9.

Dreisbach, G., & Haider, H. (2008). That's what task sets are for:
Shielding against irrelevant information. Psychological Research,
72,355-361.

Dreisbach, G., & Haider, H. (2009). How task representations guide
attention: Further evidence for the shielding function of task sets.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1037/0033-295x.106.3.529
https://doi.org/10.1037/0033-295x.106.3.529
https://doi.org/10.1016/j.tics.2008.02.004
https://doi.org/10.1111/j.0963-7214.2006.00419.x
https://doi.org/10.1111/j.0963-7214.2006.00419.x

Psychonomic Bulletin & Review

Journal of Experimental Psychology: Learning, Memory, and
Cognition, 35, 477-486.

Dreisbach, G., & Wenke, D. (2011). The shielding function of task sets
and its relaxation during task switching. Journal of Experimental
Psychology: Learning, Memory, & Cognition, 37, 1540-1546.

Dreisbach, G., Goschke, T., & Haider, H. (2007). The role of task-rules
and stimulus-response mappings in the task switching paradigm.
Psychological Research, 71, 383-392.

Duncan, S., & Barrett, L. F. (2007). Affect is a form of cognition: A
neurobiological analysis. Cognition and Emotion, 21, 1184-1211.

Gable, P., & Dreisbach, G. (2021). Approach motivation and positive
affect. Current Opinion in Behavioral Sciences, 39, 203-208.

Goschke, T., & Bolte, A. (2014). Emotional modulation of control
dilemmas: the role of positive affect, reward, and dopamine in
cognitive stability and flexibility. Neuropsychologia, 62, 403—423.

Gotlib, I. H., & Joormann, J. (2010). Cognition and depression: Current
status and future directions. Annual Review of clinical Psychology,
27(6), 285-312.

Gross, J. J. (1998). The emerging field of emotion regulation: An inte-
grative review. Review of General Psychology, 3,271-299.
Hefer, C., & Dreisbach, G. (2020). The volatile nature of positive affect
effects: Opposite effects of positive affect and time on task on

proactive control. Psychological Research, 84, 774-783.

Herz, N., Baror, S., & Bar, M. (2020). Overarching states of mind.
Trends in Cognitive Sciences, 24, 184—199.

Hoemann, K., & Barrett, L. F. (2019). Concepts dissolve artificial
boundaries in the study of emotion and cognition, uniting body,
brain, and mind. Cognition and Emotion, 33, 67-76.

Hoemann, K., Xu, F., & Barrett, L. F. (2019). Emotion words, emotion
concepts, and emotional development in children: A construction-
ist hypothesis. Developmental Psychology, 55, 1830-1849.

Hoemann, K., Devlin, M., & Barrett, L. F. (2020). Comment: Emotions
are abstract, conceptual categories that are learned by a predicting
brain. Emotion Review, 12, 253-255.

Hommel, B. (2019). Affect and control: A conceptual clarification.
International Journal of Psychophysiology, 144, 1-6.

Hutchinson, J. B., & Barrett, L. F. (2019). The power of predictions: An
emerging paradigm for psychological research. Current Directions in
Psychological Science, 28, 280-291.

Isen, A. M. (2001). An influence of positive affect on decision making
in complex situations: Theoretical issues with practical implica-
tions. Journal of Consumer Psychology, 11, 75-85. https://doi.
org/10.1207/S15327663JCP1102_01

James, W. (1890/2012). The Principles of Psychology. Web-edition
published by eBooks @ Adelaide.

Kashdan, T. B., Barrett, L. F., & McKnight, P. E. (2015). Unpacking
emotion differentiation: Transforming unpleasant experience by
perceiving distinctions in negativity. Current Directions in Psy-
chological Science, 24, 10-16.

Kharitonova, M., Chien, S., Colunga, E., & Munakata, Y. (2009). More
than a matter of getting "unstuck": Flexible thinkers use more
abstract representations than perseverators. Developmental Sci-
ence, 12, 662—669.

Koole, S. L. (2009). The Psychology of Emotion Regulation: An Integra-
tive Review. Cognition & Emotion, 23(1), 4-41.

Lee, J. Y., Lindquist, K., & A., & Chang, S. N. (2017). Emotional gran-
ularity effects on event-related brain potentials during affective
picture processing. Frontiers in Human Neuroscience, 11, 133.

Lindquist, K. A., Wager, T. D., Kober, H., Bliss-Moreau, E., & Barrett,
L. F. (2012). The brain basis of emotion: A meta-analytic review.
Behavioral and Brain Sciences, 35(3), 121-143.

Lykken, D., & Tellegen, A. (1996). Happiness is a stochastic phenom-
enon. Psychological Science, 7, 186—189.

Mason, M. F., & Bar, M. (2012). The effect of mental progression
on mood. Journal of Experimental Psychology: General, 141,
217-221.

Paul, K., Pourtois, G., van Steenbergen, H., Gable, P., & Dreisbach, G.
(2021). Finding a balance: Modulatory effects of positive affect on
attentional and cognitive control. Current Opinion in Behavioral
Sciences, 39, 163—-141.

Posner, M. L., & Keele, S. W. (1968). On the genesis of abstract ideas.
Journal of Experimental Psychology, 77(3, Pt.1), 353-363.
Pourtois, G., Vanlessen, N., Bakic, J., & Paul, K. (2017). Modulatory
Effects of Positive Mood on Cognition: Lessons From Attention
and Error Monitoring. Current Directions in Psychological Sci-

ence, 26, 495-501.

Reber, R., Fazendeiro, T. A., & Winkielman, P. (2002). Processing flu-
ency as the source of experiences at the fringe of consciousness.
Psyche, 8(10), 1-21.

Reisenauer, R., & Dreisbach, G. (2013). The impact of task rules on
distracter processing: Automatic categorization of irrelevant
stimuli. Psychological Research, 77, 128—138.

Reisenauer, R., & Dreisbach, G. (2014). The shielding function of task rules
in the context of task switching. Quarterly Journal of Experimental
Psychology, 67, 358-376.

Rosch, E. (1978/2002). Principles of categorization. In: D. J. Levitin
(Ed.), Foundations of cognitive psychology: Core readings (p.
251-270). MIT Press.

Ruba, A. L., & Repacholi, B. M. (2020). Beyond language in infant
emotion concept development. Emotion Review, 12(4), 255-258.

Russel, J. A. (2003). Core affect and the psychological construction of
emotion. Psychological Review, 110, 145-172.

Russell, J. A., & Feldman Barrett, L. (1999). Core affect, prototypical
emotional episodes, and other things called emotion: Dissecting
the elephant. Journal of Personality and Social Psychology, 76,
805-819.

Siegel, E. H., Sands, M. K., Van den Noortgate, W., Condon, P., Chang,
Y., et al. (2018). Emotion fingerprints or emotion populations?
A meta-analytic investigation of autonomic features of emotion
categories. Psychological Bulletin, 144, 343-393.

Smidt, K. E., & Suvak, M. K. (2015). A brief, but nuanced, review of emo-
tional granularity and emotion differentiation research. Current Opinion
in Psychology, 3,48-51.

Snyder, M., & White, P. (1982). Moods and memories: Elation, depres-
sion and the remembering of the events of one’s life. Journal of
Personality, 50, 149-169.

Teasdale, J. D. (1988). Cognitive Vulnerability to Persistent Depres-
sion. Cognition & Emotion, 2(3), 247-274.

Vanlessen, N., De Raedt, R., Koster, E. H. W., & Pourtois, G. (2016).
Happy heart, smiling eyes: A systematic review of positive mood
effects on broadening of visuospatial attention. Neuroscience
Biobehavioral Review, 68, 816-837.

Vedernikova, E., Kuppens, P., & Erbas, Y. (2021). From knowledge to
differentiation: Increasing emotion knowledge through an inter-
vention increases negative emotion differentiation. Frontiers in
Psychology, 12,703757.

Vytal, K., & Hamann, S. (2010). Neuroimaging support for discrete
neural correlates of basic emotions: A voxel-based meta-analysis.
Journal of Cognitive Neuroscience, 22(12), 2864-2885.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1207/S15327663JCP1102_01
https://doi.org/10.1207/S15327663JCP1102_01

	Using the theory of constructed emotion to inform the study of cognition-emotion interactions
	Abstract
	Introduction
	The mind-brain correspondence problem in the context of cognition and emotion
	Core (positive) affect: The “how”component of cognition-emotion interactions
	Specific emotions as categories: The “what”component of cognition-emotion interactions
	The functional role of categories
	Specific emotions as categories
	Does the shielding function of (emotion) categories depend on emotion construction?

	Avenues for future research
	Conclusion
	Acknowledgements 
	References


