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Theories of semantic organization have historically prioritized investigation of concrete concepts pertaining to
inanimate objects and natural kinds. As a result, accounts of the conceptual representation of emotions have
almost exclusively focused on their juxtaposition with concrete concepts. The present study aims to fill this
gap by deriving a large set of normative feature data for emotion concepts and assessing similarities and differ-
ences between the featural representation of emotion, nonemotion abstract, and concrete concepts. We hypoth-
esized that differences between the experience of emotions (e.g., happiness and sadness) and the experience of
other abstract concepts (e.g., equality and tyranny), specifically regarding the relative importance of interocep-
tive states, might drive distinctions in the dimensions along which emotion concepts are represented. We also
predicted, based on constructionist views of emotion, that emotion concepts might demonstrate more variability
in their representation than concrete and other abstract concepts. Participants listed features whichwe coded into
discrete categories and contrasted the feature distributions across conceptual types. Analyses revealed statisti-
cally significant differences in the distribution of features among the category types by condition.We also exam-
ined variability in the features generated,finding that, contrary to expectation, emotion concepts were associated
with less variability. Our results reflect subtle differences between the structure of emotion concepts and the
structure of, not only concrete concepts, but also other abstract concepts. We interpret these findings in the con-
text of our sample, which was restricted to native English speakers, and discuss the importance of validating
these findings across speakers of different languages.
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We assume much knowledge about emotions because they lie
within our realm of everyday experience—lending us the illusion of
expertise. Everyone knows what it is to feel sadness or joy, as much
as everyone knows what it is to feel tired or hungry. However, there

remain many unanswered questions about the cognitive processes
involved in experiencing and perceiving emotions. Even less clear is
their conceptual structure. How do we distinguish an instance of our
experience as sadness, as opposed to joy, melancholy, or depression?
Integrating current theories of abstract conceptual representation with
research on emotion concepts—and the experience of emotion more
generally—holds much promise for an improved understanding of
the conceptual structure of emotions. Clarity about the representation
of these concepts can help guide the rapidly evolving research toward
understanding of affect in the cognitive sciences.

The Relative Abstractness of Emotion Concepts

The history of the study of conceptual knowledge has overwhelm-
ingly focused on concrete concepts. However, there is an increasingly
growing body of work investigating abstract concepts. A key goal of
this research has involved settling on an appropriate definition of
abstractness. The typical definition relies on the contrast with concrete
concepts, which refer to entities existing in the physical world with
both spatial and temporal bounds (Barsalou & Wiemer-Hastings,
2005). This definition-by-exclusion does not establish a perfect dichot-
omy and might better represent a continuum, with participant judg-
ments indicating that even concepts with perceptible referents (e.g.,
scientist) may be perceived as more abstract relative to other concrete
entities, and vice versa (Wiemer-Hastings & Xu, 2005). As work has
progressed further in this domain, there have also been calls to blur

Alexandra E. Kelly https://orcid.org/0000-0002-7057-9674
Yoed N. Kenett https://orcid.org/0000-0003-3872-7689
Evangelia G. Chrysikou https://orcid.org/0000-0001-9529-183X
The authors have no conflicts of interest to declare. This work was not pre-

registered. All data have been made publicly available on the Open Science
Framework and can be accessed at https://osf.io/eh5dk/?view_only=0a1ab
0bcfb3a4e488cc6281862836a4a.
Evangelia G. Chrysikou is supported by grant #NSF-DRL-2100137.
Alexandra E.Kelly served as lead for data curation, formal analysis, andwriting–

original draft. Priya Dudhat served in a supporting role for formal analysis and
writing–review and editing. Evangelia G. Chrysikou contributed equally to
supervision. Alexandra E. Kelly, Yoed N. Kenett, John D. Medaglia, Jamie
J. Reilly, and Evangelia G. Chrysikou contributed equally to conceptualization
and methodology. Yoed N. Kenett, John D. Medaglia, Jamie J. Reilly, and
Evangelia G. Chrysikou contributed equally to writing–review and editing.
Correspondence concerning this article should be addressed to Alexandra

E. Kelly, or Evangelia G. Chrysikou, Department of Psychological & Brain
Sciences, Drexel University, 3141 Chestnut Street, Stratton Hall Room 307,
Philadelphia, PA 19104, United States. Email: ak3859@drexel.edu or
lilachrysikou@drexel.edu

Emotion
© 2024 American Psychological Association
ISSN: 1528-3542 https://doi.org/10.1037/emo0001327

1

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://orcid.org/0000-0002-7057-9674
https://orcid.org/0000-0002-7057-9674
https://orcid.org/0000-0002-7057-9674
https://orcid.org/0000-0003-3872-7689
https://orcid.org/0000-0003-3872-7689
https://orcid.org/0000-0003-3872-7689
https://orcid.org/0000-0001-9529-183X
https://orcid.org/0000-0001-9529-183X
https://orcid.org/0000-0001-9529-183X
https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488cc6281862836a4a
https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488cc6281862836a4a
https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488cc6281862836a4a
https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488cc6281862836a4a
mailto:ak3859@drexel.edu
mailto:ak3859@drexel.edu
mailto:lilachrysikou@drexel.edu
mailto:lilachrysikou@drexel.edu
https://doi.org/10.1037/emo0001327
https://doi.org/10.1037/emo0001327
https://doi.org/10.1037/emo0001327


or remove such distinctions (Barsalou et al., 2018)—although it, per-
haps, remains useful to retain these conceptualizations in early attempts
to define and shape subcategories in conceptual space, when establish-
ing gross differences can enable more informed investigation of fine-
grained distinctions later on. For emotion concepts, we might expect
several dimensions to play a larger role in shaping the conceptual
space than for other abstract concepts (e.g., moral or aesthetic).
Some theories of cognition have converged on the perspective that

symbolic meaning is grounded in our sensorimotor experience, a view
overall referred to as embodiment. The strongest embodiment perspec-
tives hold that some degree of sensorimotor activation and/or simula-
tion is integral for conceptual understanding and that various sensory
modalities, depending on the nature of the task, should interact with
semantic processing (see alsoMeteyard et al., 2012).Work specifically
investigating emotion concepts has unveiled evidence for their
embodiment, particularly related to the involvement of the motor sys-
tem. This has been demonstrated through interference and facilitation
effectswhen participants were asked tomaintain facial expressions that
were congruent or incongruent with specific emotional stimuli (Havas
et al., 2007). Evidence from electromyography has also demonstrated
the role of facial expression in emotion perception (Niedenthal et al.,
2009). Further, functional magnetic resonance imaging has been
used to show that emotion words are grounded to their referents
(i.e., the emotional states they represent) via actions, specifically of
facial muscles, hands, and arms (Moseley et al., 2012).
Several theories specify how this grounding of abstract concepts

may arise. Barsalou’s (1999) seminal perceptual symbol systems
theory and situated simulation framework (Barsalou, 2009) posit
that conceptual knowledge is acquired in a multimodal manner
via experience with the world. According to this view, conceptual
processing occurs by drawing on this stored knowledge during sim-
ulation, a process of reactivating sensory representations from
knowledge acquisition. Crucially, this process is inherently situ-
ated—that is, it draws on aspects of experience that include elements
in the world (Barsalou, 2009). This theory was extended specifically
to abstract concepts and the elements relevant to situating them—

namely, event and introspective properties of relevant contexts
(Barsalou & Wiemer-Hastings, 2005). The role of social features
and the social and communicative function of abstract words has
also been proposed to play a significant role (Borghi et al., 2019).
Although typically classified as abstract, emotions potentially pre-

sent a unique conceptual space, as we also, to an extent, “feel,”
“see,” and even “hear” emotions in a way that may ultimately
shape how emotion concepts are formed and organized in semantic
memory. Many researchers are actively investigating how we are
able to classify instances of emotion in others based on cues from
facial expression, vocalization, and a variety of environmental
cues (Phillips et al., 2003). Further, emotions have been rated as
more imageable (Altarriba & Bauer, 2004) and higher in perceptual
strength along the domain of interoception (Connell et al., 2018).
This perceptual information, in combination with the increased sali-
ence of situational context and social features for emotions, may dis-
tinguish emotions from other abstract concepts in conceptual space.

Relevant Contributions From Psychological
Constructivist Theories of Emotion

Any discussion of emotion-related constructs is bound to confront
the idea that a vast majority of research on emotion implicitly relies on

the acceptance of a set of emotion categories derived from our expe-
rience and the influence of the verbal labels we use to characterize
them (Niedenthal, 2008; Russell, 2009). That is, most studies assume
the existence of (larger or smaller) sets of emotions, and then attempt
to derive information about the kinds of changes in the autonomic or
somatic nervous system that are produced, for example, by sadness or
happiness or how participant performance on some task changes
based on the subjects’ reported adherence to accepted features of sad-
ness or happiness. This assumption matches our intuition that each
emotion should be cataloged in natural language, with each discrete
emotion “captured by a familiar word” (Russell, 2009). When think-
ing about the mental representation of emotion concepts, the fact that
these generally-accepted categories may ormay not captured by a spe-
cific word becomes increasingly relevant, as the question of the degree
towhich these a priori emotion categories represent discrete constructs
with clear distinctions between them has implications for the any
investigation of conceptual knowledge about them.

Indeed, over the past several decades, the question of what consti-
tutes a discrete emotion category has received increased attention.
The natural kind or basic emotion approach, in which a set of “sim-
ple” emotion experiences (deemed, in some cases, to be universally
experienced or to underpin the vast array of other emotional com-
plexity, see Ekman, 1999), cites the existence of regular and shared
features, including facial expression and physiological responses, as
evidence for discrete emotion categories. However, more contempo-
rary views of emotion have convincingly argued against this struc-
ture, instead characterizing emotions as highly variable (Barrett,
2006; Cunningham et al., 2013). Psychological constructionist the-
ories of emotion predict heterogeneity across instances within emo-
tion categories and assume that emotion concepts do not have
conceptual cores, or necessarily essential features that are present
in every instantiation of the concept (Barrett, 2013).

There are various versions of psychological constructionism; cons-
tant across them is the proposition that the construction of emotion orig-
inates in the same domain-general systems that are relevant for any
aspect of cognition (e.g., perception, attention, and memory). Core
affect, a reflection of the neural states that correspond to feeling, is
one general system that plays an important role in several of these the-
ories. Onemodel that explains how heterogeneity arises within emotion
categories is the Iterative Reprocessing Model (Cunningham et al.,
2013). In this view, emotion categories are best seen as reflecting affec-
tive trajectories, as core affect is updated over time reflecting past, pre-
sent, and future predictions in the context of incoming information.
Over time, as certain trajectories and their behavioral correlates are
repeatedly experienced, they are categorized as a type of emotional
experience. The stable representations for these categories will differ
between individuals (e.g., you and I will have different prototypical ele-
ments of the emotion category fear), but will share labels across individ-
uals (e.g., we both have some stable representation of fear).

In addition to these domain-general processes, constructionist the-
ories also emphasize the role of situational context in emotional
experience and categorization. Emotional experiences result from
affective evaluations unfolding in the context of not only external
environmental elements, including settings, participants, events,
and objects, but also relevant mental states, including goals and eval-
uations (Clore & Ortony, 2013). As a result, an instance of fear
formed in a social context, such as delivering a high-pressure presen-
tation at work, will arise very differently than an instance of fear
formed in the context of an encounter with a dangerous predator
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(Lebois et al., 2020). Although these types of situated conceptuali-
zations are relevant for all concepts, they may be particularly critical
for the mental representation of emotions—relative to other abstract
concepts—because of their greater degree of context-dependence
(Altarriba & Bauer, 2004; Havas et al., 2007).

Gaining Insight Into the Conceptual Structure of
Emotions: The Present Study

A constructionist perspective, rooted in situated conceptualiza-
tion, is easily aligned with an exemplar view of conceptual knowl-
edge (Lebois et al., 2020), in which learning of exemplars, or
instances of emotional experience, over time results in the develop-
ment of emotion categories. From this view, property generation,
which has been used to assess a range of questions relating to cate-
gorization (Hampton, 1981; Rosch &Mervis, 1975), is an appropri-
ate method of choice to glean what a participant knows about a
concept and, potentially, how it is organized. Information about con-
ceptual organization can be inferred from the properties of the fea-
tures themselves (Wiemer-Hastings & Xu, 2005), or the order in
which participants list features (e.g., Santos et al., 2011).
Although a large body of work and significant normative data are

available for concrete concepts (e.g., McRae et al., 2005), relatively
fewer studies have examined property generation for abstract con-
cepts. These studies provide information regarding differences
between abstract and concrete concepts in terms of the number of
features generated, type of features most commonly produced, and
the relative role of context for the features produced. The types of
features participants generate allow inferences about the type of
knowledge held about that concept. Entity properties reflect percep-
tible and intrinsic features of the concept, while situational proper-
ties include contextual knowledge about a concept’s relationships
to elements in situations it occurs in, and introspective properties
reflect personal experiences of the concept.
For abstract concepts, it has been repeatedly reported that partici-

pants list introspective and social properties most often; in contrast,
for concrete concepts, objects and entity properties are generated
more frequently. Additionally, contextually-related entities or properties
of situations involving the target concept are listed more frequently for
abstract than concrete concepts (Barsalou & Wiemer-Hastings, 2005;
Recchia & Jones, 2012; Wiemer-Hastings & Xu, 2005; Zdrazilova
et al., 2018). This is in line with predictions generated by multiple
theories of abstract conceptual representation more broadly as dis-
cussed above. Such results support the idea that perceptual features
are relatively less important for representations of abstract con-
cepts, and could be interpreted as consistent with a central role
for introspection and events in abstract concepts as in situated con-
ceptualization, or with accounts prioritizing associative and rela-
tional information.
To our knowledge, only one study has used property generation

explicitly as a methodological paradigm with emotions as the target
concepts (Niedenthal et al., 2009). The study involved a small num-
ber of participants (N= 18) with only a handful of emotion con-
cepts, and the resulting properties were only analyzed in so far as
to confirm differences in valence between the emotion and nonemo-
tion stimuli. Work using data from recall (Li et al., 2020) and free
association paradigms (Dover &Moore, 2020) specific to emotional
states has been used to model individual differences in emotional
experience. On the other hand, the lack of more extensive work on

the featural elaboration of emotion concepts leaves open questions
regarding whether emotion concepts differ from abstract concepts
more generally in terms of the relevant semantic domains of repre-
sentation, and, if so, what types of semantic features drive the dis-
tinction. The goal of the present study is to fill this conceptual and
knowledge gap by deriving a large set of normative feature data
for emotion concepts.

Participants performed a property generation task in which they
listed features for emotion concepts and for a matching number of
concrete as well as abstract, nonemotion concepts. Based on the lit-
erature reviewed above, affective information is important for
grounding abstract concepts generally, and there is evidence that
emotion concepts are embodied, particularly regarding motoric
information; however, aside from this increased role of the motor
system, it still remains largely unclear how the mental representa-
tions of emotion concepts are distinct from other types of abstract
concepts. The first aim of this project is to address this knowledge
gap by determining the extent to which the conceptual organization
of emotion concepts differs from or overlaps with abstract but
nonemotion-related concepts. Based on prior work and theory, we
predicted that, similar to abstract concepts, emotions would elicit a
higher number of situation and introspective properties than taxo-
nomic or entity properties. Additionally, we anticipated that emo-
tions would be distinguished from other abstract concepts by
eliciting a higher number of entity and introspective properties,
due to the observable expressions of emotions, both external (e.g.,
facial expression, or posture) and internal (interoceptive experience
and bodily states). As a second aim, we quantified the variability in
properties generated for emotions as compared to other concept
types, and particularly relative to some of the most well-investigated
concrete concept categories. In line with a psychological construc-
tionist approach to emotion, we expected that individuals’ featural
representations would differ more within emotion concepts than
within concrete concepts, given the heterogeneity within an emotion
category that is predicted by this approach. This methodology also
allowed us to test whether proposed basic emotions (i.e., sadness,
happiness, and so on) can be treated as serving the role of superor-
dinates of more specific emotion concepts.

Method

Transparency and Openness

We report how we determined our sample size, all data exclusions,
all manipulations, and all measures in the study. All study stimuli and
data are available at https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4
e488cc6281862836a4a. This work was not preregistered.

Participants

The only exclusionary criterion for this study was status as a non-
native English speaker, which we defined as having a language other
than English spoken in the home before the age of six. We did not
restrict participant ages, gender identity, or racial or ethnic identity.

Two hundred and thirty-four (N= 234) undergraduate students
were recruited from the Sona subject pool at Drexel University.
All participants provided informed consent and received course
credit for their participation. The study was approved by the
Drexel University Institutional Review Board. Based on prior stud-
ies in the literature, we planned for a sample size of 30 participants
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per concept. We collected data, removing participants who were not
native English speakers, thosewhowere unable to complete the task,
and those who failed to follow task instructions, until a sample of
180 participants was reached, giving us our target sample size.
Participant ages ranged from 19 to 42 (M= 19.38). Overall, 101 par-
ticipants identified as female, 75 as male, two as gender fluid, and
two as transgender.

Materials

We selected a subset of emotion concepts from a study comparing
perceptual strength for emotion, abstract, and concrete concepts by
Connell et al. (2018), selected for the wide range of conceptual cover-
age. A portion of the set was derived from prototypical (or basic) emo-
tion terms, and associated concepts were tagged with the relevant
emotion (e.g., indignation, rage, and fury were tagged with “anger”).
The full set of emotion concepts (N= 574) was pared down to restrict
representation of each emotion concept to one item that best denoted a
state one can experience (e.g., the full set of emotion concepts for
“astonished” included “astonished,” “astonishing,” “astonishingly,”
and “astonished,” and only “astonished” was retained; N= 173). We
then culled items for which psycholinguistic norms were not available,
resulting in a final set of 119 emotion concepts.
A matching number of abstract, nonemotion-related concepts

were randomly selected from the same stimuli set (Connell et al.,
2018). These consisted of a range of mental state, social, spiritual,
andmoral concepts. An equal number of concrete concepts were ran-
domly selected from a feature generation study by Recchia and Jones
(2012), representing commonly studied categories including ani-
mals, furniture, tools, modes of transportation, and weapons. The
result was a pool of 357 total concepts. Psycholinguistic properties
including frequency (Brysbaert & New, 2009), concreteness
(Brysbaert et al., 2014), valence, and arousal (Warriner et al.,
2013) of each concept category are reported in Table 1.

Procedure

Stimuli were split into six lists containing roughly equal numbers of
each concept condition. Following similar property generation studies
that frame the task as a game (Recchia& Jones, 2012; Zdrazilova et al.,
2018), participants were instructed to list properties in the form of
“clues” to a fictitious future partner who would need to guess the
word they were defining. This method has been proposed to not
only increase participant engagement, but also mediate differences
in ease of predication between abstract and concrete concepts that
may influence rate of feature production (de Mornay Davies &
Funnell, 2000; Jones, 1985). Participants were instructed to provide
a minimum of five properties per concept and to avoid providing

synonyms, associates, or clues relating to phonology (for full partici-
pant instructions, see Appendix A). In order to prevent participants
from having to generate features for concepts with which they were
unfamiliar, participants were shown all stimuli from the list they
would be completing prior to starting the task, and asked to select
any words whose meaning they did not know. Any selected items
were then not displayed to participants during the property generation
task (N= 169, 1.56% of total concepts presented to participants).

The task was implemented in Qualtrics survey software and par-
ticipants completed the task remotely on their own device. The sur-
vey took approximately 90 min to complete.

Data collection proceeded until 30 participants (except for those
excluded as described above) had completed each list.

Taxonomic Feature Coding

In order to test how the featural representation of emotion con-
cepts differs from abstract and concrete concepts, we classified prop-
erties generated by participants according to their relationship to the
target concept. This allowed us to characterize the relative impor-
tance of different feature types in the representation of our three con-
cept conditions.

Feature Preprocessing

Raw participant responses as typed in the survey were separated in
cases where the participant had provided multiple distinct features
within one response (e.g., for the concept duck, the response
“swims in ponds” provides information about the entity behavior
as well as its location; McRae et al., 2005), resulting in 56,439 indi-
vidual features. Cases where participants did not follow directions,
provided information outside the scope of the task, or simply
repeated the target concept were coded as “miscellaneous” (N=
3,102) and were not considered in further analyses. Of these miscel-
laneous features, 25.11% were generated for emotion concepts,
40.23% for abstract concepts, and 34.65% for concrete concepts.
We performed minimal preprocessing of the features that included
spell-checking and standardizing equivalent responses (e.g., “has a
beak,” “has beak,” and “beak” were standardized to “beak”).

Defining the Coding Scheme

In order to facilitate comparison of the property generation data to
existing norms, we adopted a modified version of a taxonomy used
in multiple prior studies (McRae et al., 2005;Wu&Barsalou, 2009).
Briefly, in this taxonomy there are four superordinate categories of
features. Taxonomic properties characterize a place in a hierarchy
of potential relationships between the feature and the concept,
including superordinate and subordinate relationships, as well as

Table 1
Psycholinguistic Variables by Concept Category

Conceptual category

Frequency Concreteness Valence Arousal

M SD Range M SD Range M SD Range M SD R

Emotion 81.46 453.42 0.08–3,998.96 2.10 0.37 1.37–3.13 4.62 2.17 1.71–8.47 5.03 0.81 2.95–6.83
Abstract 59.51 524.85 0.39–5,721.18 2.03 0.37 1.37–3.11 4.70 1.90 2.05–8.05 4.63 0.89 1.67–6.80
Concrete 54.58 191.27 0.35–1,845.75 4.80 0.25 3.15–5.00 5.73 1.04 3.02–8.00 3.98 0.92 2.23–6.74

Note. Frequency values reflect frequency per million words. Concreteness values reflect normative ratings on a scale from 1 to 5, with a rating of 1 indicating
low concreteness. Valence and arousal values reflect normative ratings on a scale from 1 to 9, with ratings of 1 indicating low valence and low arousal.
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individual instances. Some analyses of property generation data have
excluded taxonomic feature types as defined in theWu and Barsalou
coding scheme, with the rationale that these are not features of target
concepts themselves (Wiemer-Hastings & Xu, 2005). On the other
hand, the same authors found a significant effect of word type for
number of taxonomic features generated, specifically with a greater
number of coordinates and synonyms generated for abstract words
than for concrete words. Others (e.g., Zdrazilova et al., 2018)
found no difference in the number of taxonomic properties between
abstract and concrete items. Given these past findings, it remains of
interest to analyze this feature type to provide clarity in its relative
importance for emotion versus abstract concepts more generally,
and, thus, we included it in this analysis.
Entity properties reflect perceptible and intrinsic features of the con-

cept, including color, shape, texture, size, smell, taste, magnitude, or
quantity. This broad category also includes associated abstract entities
as features that are linked intrinsically with the concept and not specif-
ically associated via contextual co-occurrence. Of note for our hypoth-
eses, observable physical expressions of emotion (e.g., “chest puffed
out,” or “wrinkled forehead”), which may correlate with the observed
role of motor cortex in representing emotion concepts, were coded as
entity properties given their function as “surface” properties that make
emotions interpretable (Schirmer & Adolphs, 2017; Wu & Barsalou,
2009). Situational properties include contextual knowledge about a
concept’s relationships to elements in situations it occurs in. These
include the action or manner in which a concept is used, participants
in situations involving the concept or the time or location of such sit-
uations, and the function of the concept. Some studies have imple-
mented social and communicative function as a superordinate
category while coding (Recchia & Jones, 2012). We decided that—
although useful for purposes of evaluating the importance of social
information to emotion concepts—this designation made most
sense as a subtype of function more broadly and, thus, we chose to
fold it into this category. Introspective properties reflect personal
experiences of the concept. This includes emotional or affective
responses, mental states including cognitive operations made by the
participant regarding the concept such as comparison or contingencies
of the concept, or evaluations of the concept or bodily responses to the
concept. A full list of the feature types coded as well as examples from
the data set where available is included in Appendix B.
Features were coded by Alexandra E. Kelly to maintain consis-

tency in application of the coding criteria. Reliability of the coding
scheme was confirmed by one independent rater who coded a subset
of features. Initial assessments using a subset of the data (3,500 fea-
tures) revealed agreement of 64.25% (Cohen’s κ= .52), which is
considered moderate.
Stimuli and the full feature data set generated from this work are

available in a public repository hosted on the Open Science
Framework: https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488c
c6281862836a4a.

Analysis

Property Type

The property data were analyzed using mixed effects multinomial
logistic regression implemented with the mclogit package in R (Elff,
2022) tomodel how the type of property generated varied as a function
of concept type (emotion, abstract, and concrete) and the order in

which the property was generated (which could indicate relative
importance of the property for the conceptual representation) as
fixed effects. Although participants could generate up to 10 properties
for any probe,when examining the distribution of features according to
the order in which they were generated there was a steep drop off with
features generated sixth through tenth accounting for only 3.71%of the
total number of properties generated. As a result, we grouped all prop-
erties generated after the fifth into one level.We modeled random sub-
ject intercepts and random subject slopes for condition, our main fixed
effect of interest, as well as random item intercepts.

We also considered part of speech of the target concept, valence,
and arousal as covariates due to variability across stimuli. We itera-
tively evaluated the addition of each predictor, using Likelihood
ratio tests to determine whether each significantly improved model
fit. Part of speech, χ2(6)= 45.45, p, .001, compared to model with
conceptual condition and order generated, and valence, χ2(3)=
47.91, p, .001, compared to model with conceptual condition,
order generated, and part of speech, improved model fit, but the inclu-
sion of arousal did not, χ2(3)= 5.83, p= .12; note that the same ran-
dom effects structure was included in each step of the model fitting
process. Our final model included conceptual condition (with emotion
as the reference level), order generated (with first property generated as
the reference level), part of speech of conceptual stimulus (with noun
as the reference level), and valence as fixed effects, random subject
intercepts and slopes by condition, and random concept stimulus inter-
cepts. Taxonomic properties, the most common type generated, were
used as the reference for property type. The first property generated
was used as the reference level for order generated, and noun as the ref-
erence for part of speech. Themodelswere estimated using themblogit
function with Penalized Quasi-Likelihood method for estimating ran-
dom effects.

Variability of Properties

To capture the general variability in properties produced between
conceptual conditions, we computed the proportion of distinct ver-
sus shared features generated for each concept by participant and
analyzed differences between conditions.

A finer-grained evaluation of the variability in features for emotion
concepts was obtained by examining the subset of the stimuli that were
tagged in the original set from Connell and colleagues as belonging to
one of six basic emotion categories: anger (N= 9 concepts), disgust
(N= 7), fear (N= 11), happiness (N= 16), love (N= 7), and sadness
(N= 13). Treating each of these basic emotions as a superordinate cat-
egory, we compared howmany features distinguished a particular con-
cept from other members of the same category. If a concept, such as
rage, shares a majority of its features with other anger-related concepts,
such as indignant, the emotion category can be said to bemore homog-
enous; in contrast, if rage has many features that distinguish it from
other concepts that could be considered subordinates of anger, the cat-
egory can be said to be more heterogeneous. We computed two mea-
sures of distinctiveness of each feature for each concept—within each
individual superordinate category, as well as among all of the six
superordinate emotion categories. Distinctiveness reflects the degree
to which features are unique to a concept versus highly shared, and
it was calculated by taking the inverse of the number of concepts in
which the feature appears. A distinctiveness value of 1 would indicate
the feature is entirely unique to the concept, while a value close to 0
would indicate the feature is highly shared (McRae et al., 2005). In

CONCEPTUAL STRUCTURE OF EMOTIONS 5

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488cc6281862836a4a
https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488cc6281862836a4a
https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488cc6281862836a4a
https://osf.io/eh5dk/?view_only=0a1ab0bcfb3a4e488cc6281862836a4a


order to better understand how the distribution of distinctiveness in
emotion categories may be unique, we also computed the same set
of comparisons for a subset of stimuli that belong to some of the

most well-investigated concepts—the concrete categories of animals
(N= 31), vegetables (N= 4), furniture (N= 4), tools (N= 9), trans-
portation (N= 5), and weapons (N= 4).

Figure 1
Property Types by Conceptual Condition

Note. See the online article for the color version of this figure.

Figure 2
Variability in Semantic Representations

a b

Note. (a) Changes in proportion of features generated by individual participant and is colored by participant. (b) Changes in proportion of features generated
for each conceptual stimulus and is colored by conceptual condition. See the online article for the color version of this figure.
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Results

Distribution of Property Types

Figure 1 shows histograms reflecting the counts of each of the four
major property categories for each stimulus condition for the coded
subset of features (N= 52,843).
By plotting the proportion of features generated in each property

category at the individual participant level (Figure 2a) and at the con-
cept level (Figure 2b), some of the differences in participant sensitiv-
ity to particular types of semantic information and variability among
concepts in featural representations that are captured by the random
effects structure of our model are visible:
Table 2 reports the results of the mixed effects multinomial logis-

tic regression analysis for fixed effects.
For effects of conceptual condition, the odds of generating an intro-

spective feature were higher for emotion concepts relative to both
abstract and concrete concepts (1.33 and 1.89 time higher, respec-
tively). However, the odds of producing a situation property were
1.35 times higher if the concept was abstract relative to emotion,
and the odds of generating an entity property were higher if the

stimulus was either an abstract or a concrete as compared to an emo-
tion concept (1.33 times and 7.04 times higher, respectively). Odds of
producing an introspective feature were 1.22 times higher with an
increased in valence of the conceptual stimulus. Looking at effects
of the order in which properties were generated, odds were higher at
all levels (i.e., all possible orders) and across all conceptual conditions
of producing all three feature types relative to taxonomic after the first
property listed. Figure 3 shows the count of property types by order
generated across the three conceptual conditions.

Across conditions, taxonomic features were generated first most
often.

Variability of Properties

There was a small effect of conceptual condition on proportion of
distinct features generated per concept, indicating that different
numbers of distinct features were generated between conditions,
F(2, 38073)= 269.75, p, .001,ηp

2= 0.01. Post hocTukey tests showed
that all three conditions differed significantly from each other, with
abstract concepts having the highest proportion of distinct features
per concept (M= 0.11), followed by concrete concepts (M= 0.08)
and emotion concepts having the smallest proportion of distinct fea-
tures (M= 0.07).

Figure 4 displays the distributions of distinctiveness values for all
features generated for each concept within each of the analyzed cat-
egories (Panel 4a) as compared to the distribution of distinctiveness
for the same features across each of the other five categories within
the conceptual condition (Panel 4b). Due to the proportionally large
number of taxonomic features generated for emotion concepts, we
were also interested in whether the picture of distinctiveness
would differ without the inclusion of taxonomic features.
Figure 4a and 4b presents this analysis with taxonomic features
included, while Figure 4c and 4d presents the analysis without tax-
onomic features.

Figure 4a and 4c can be interpreted as demonstrating how often a
feature, such as “violence,” distinguishes a concept such as rage
from other anger concepts. Mean distinctiveness values closer to 1
indicate that most features are unique to only one concept within
the superordinate category. Mean distinctiveness values for the fea-
tures within the six emotion superordinate categories are relatively
lower than most of the mean distinctiveness values for features within
the six concrete superordinate categories, and feature distinctiveness
values are more widely distributed, with more distinctiveness values
closer to .50 occurring in the emotion categories. A notable exception
is feature distinctiveness within the animal category.Mean feature dis-
tinctiveness for features across all animal concepts in the data set is
lower than any of the other concrete categories represented, and the
distribution of feature distinctiveness values looks more like that of
the emotion categories. The animal category was the broadest repre-
sented in this analysis, comprising 31 distinct concepts, almost
twice the number represented in the largest of the emotion categories
(happiness, N= 16). The similarity of feature distinctiveness distribu-
tions between the relatively smaller emotion categories and this
broader superordinate concrete category indicates more homogeneity
within emotion categories (i.e., more features appear repeatedly
among different concepts within any given emotion category) than
would be expected if participants’ featural representations were sensi-
tive to individual differences.When taxonomic features were removed
from consideration, the feature distinctiveness distribution for the

Table 2
Results of Multinomial Logistic Regression Predicting Property Type

Effect

Fixed effects

β CI Exp(β)

Entity
Intercept −1.77** −0.22 0.17
Conceptual condition: abstract 0.28* −0.14 1.33
Conceptual condition: concrete 1.95** −0.18 7.04
Order generated: 2 0.72** −0.04 2.05
Order generated: 3 0.99** −0.05 2.69
Order generated: 4 1.03** −0.05 2.79
Order generated: 5 0.97** −0.05 2.65
Order generated: 6–10 1.04** −0.08 2.81
Part of speech: adjective −0.87** −0.15 0.42
Part of speech: verb −0.83** −0.24 0.44
Valence −0.03 −0.03 0.97

Introspective
Intercept −0.318 −0.21 0.73
Conceptual condition: abstract −0.30* −0.14 0.75
Conceptual condition: concrete −0.63** −0.18 0.53
Order generated: 2 0.55** −0.05 1.73
Order generated: 3 0.79** −0.05 2.20
Order generated: 4 0.86** −0.05 2.37
Order generated: 5 0.97** −0.05 2.64
Order generated: 6–10 0.93** −0.09 2.52
Part of speech: adjective −0.36 −0.15 0.70
Part of speech: verb −1.01** −0.24 0.36
Valence −0.19** −0.03 0.82

Situation
Intercept −1.27** −0.22 0.28
Conceptual condition: abstract 0.28* −0.14 1.35
Conceptual condition: concrete 1.29** −0.18 0.53
Order generated: 2 0.69** −0.04 1.98
Order generated: 3 0.99** −0.04 2.69
Order generated: 4 1.10** −0.04 3.05
Order generated: 5 1.06** −0.04 2.90
Order generated: 6–10 1.28** −0.08 3.60
Part of speech: adjective −0.63** −0.15 0.53
Part of speech: verb −0.39 −0.25 0.36
Valence −0.02 −0.03 0.98

* Two-tailed Wald test for coefficient significant at p, .05. ** Two-tailed
Wald test for coefficient significant at p, .001.
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weapons category also shifted to resemble the emotion categories, and
the distribution for the emotion categories of happiness and sadness
also showed slight differences, indicating that different categories
may bemore likely to depend on taxonomic information to distinguish
between concepts within category.
Figure 4b and 4d can be interpreted as reflecting how often a fea-

ture, such as “violence,” distinguishes a concept such as rage from
all other emotion concepts represented in this analysis. If each emo-
tion concept had a relatively large proportion of unique features,
mean feature distinctiveness would be close to 1. Instead, median
and mean feature distinctiveness values for all emotion categories
analyzed hover between .5 and .75, indicating that most features
occurred across at least two emotion concepts in the set. The fea-
ture distinctiveness values cannot be directly compared to the values
derived in the within superordinate category comparisons (Figure 4a
and 4c), as different numbers of concepts are represented in each
analysis; however, the distributions of feature distinctiveness for
concrete and emotion categories can be directly compared, since
the same number (N= 63) of concepts were represented in each con-
ceptual condition. Similarities in the distributions of feature distinc-
tiveness between all of the concepts analyzed in the concrete and
emotion conceptual conditions indicates that emotion concepts
appear to be no more heterogenous in their featural representations
than the concrete categories represented in this data set.

Discussion

Given the prominence of affect and the presumed involvement of
the motor system in theories of how emotion and abstract concepts
are grounded, this project sought to characterize the featural repre-
sentations of emotion concepts, especially how they are distinct
from those of abstract concepts. In addition, we also examined
how heterogeneity in featural representation differed between emo-
tion and other types of concepts, as well as the distinctiveness of fea-
tures generated within and between emotion categories.

Particularly notable in the feature distribution was a much higher
rate of taxonomic features generated for emotion and abstract con-
cepts as compared to concrete concepts. In the context of prior
research, this unexpected finding could have significant implications
for our understanding of how knowledge of emotions is acquired and
represented. In all conceptual conditions participants were most
likely to list a taxonomic feature first, indicating relative importance
of this type of information, but as participants generated more fea-
tures, a higher proportion remained taxonomic for emotion and
abstract concepts. Although in this analysis superordinate and subor-
dinate relations are included in the taxonomic property category, the
vast majority of these features were coordinates and synonyms.
Some previous work using abstract conceptual stimuli has reported
similar rates of taxonomic feature production (Zdrazilova et al.,
2018); here, the proportion of taxonomic features generated was
even higher for emotion concepts than other abstract concepts.
This can be interpreted as a function of a greater number of syno-
nyms generated as features for emotion concepts (Altarriba &
Bauer, 2004). The reliance on synonymous terms could be indicative
of a primary role of the language system in the acquisition of knowl-
edge of emotions. The use of synonymous terms to characterize
emotions is also potentially related to individual differences in emo-
tional granularity or one’s ability to experience and identify specific
emotion instances. For example, individuals with lower conceptual
granularity may have distinct categorical structure for emotions
that indexes fewer unique features between instances of emotions
(Hoemann et al., 2020). Constructionist accounts also emphasize
the role of context; it could be the case that a task with different
demands that required more explicit simulation of emotional ex-
perience in varying contexts would limit participants’ reliance on
related emotion categories as responses, resulting in the production
of fewer taxonomic features and more situation and introspective
information.

Based on a regression analysis of the feature data, it appears that
emotion concepts are richer in introspective features than abstract

Figure 3
Property Types by Order Generated

Note. See the online article for the color version of this figure.
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concepts. This is unsurprising given that affective information is
here indexed by introspective features. Although participants did
generate features related to facial, vocal, or physical expression of
emotions—which was measured by entity properties—these ele-
ments were not as prominent as predicted given evidence of the
motor system in representation of emotion (Moseley et al., 2012).
Emotions were additionally distinguished from other abstract con-
cepts along other dimensions. In particular, perceptual features (as
indexed by entity properties) and context not involving introspection
(as indexed by situation properties) appear to be more relevant for
nonemotion-related abstract concepts. This finding can be inter-
preted as reflecting the relative importance or “focus” of situated
conceptualization for abstract as compared to concrete concepts
(Barsalou & Wiemer-Hastings, 2005). This is also in line with
prior studies that have performed such feature analysis for abstract
concepts (Barsalou & Wiemer-Hastings, 2005; Recchia & Jones,
2012; Wiemer-Hastings & Xu, 2005; Zdrazilova et al., 2018).
However, these results should be interpreted with caution, as more
subtle differences between emotion and abstract concepts may
have been obscured here by the dominance of taxonomic informa-
tion generated by the participants.

Regarding the question of whether emotion concepts demonstrate
substantial variability between individuals as would be predicted by
psychological construction approaches, our analysis indicated that
participants produced substantially fewer unique features for emo-
tion concepts; thus, in the context of the present study, it appears
that emotion concepts may be less variable in their featural represen-
tation. Similar to the proportion of taxonomic properties generated,
this could be an effect of the task we used in this investigation.
However, looking at a measure of feature distinctiveness for the
set of emotion concepts that share membership in one of six basic
emotion categories, there were fewer distinct features produced for
emotion concepts relative to a similar set of concrete concepts that
were members of similarly sized discrete categories. This indicates
that representations of emotion concepts might not be as heteroge-
neous as expected and that although there is increasing evidence
that there is no physiological or neurobiological basis for claiming
a set of universal, basic emotion terms (Gündem et al., 2022), at
least semantically, concepts falling under the umbrella of a category
such as anger or sadness may not be particularly distinct.

The present study is unique for the size of the data set generated,
as well as for the range of conceptual coverage provided by the

Figure 4
Feature Distinctiveness Within and Among Semantic Categories

a.  Distinctiveness Within Category   b.  Distinctiveness Among all Categories 

 c.  Distinctiveness Within Category   d.  Distinctiveness Among all Categories 

Note. (a) Distinctiveness within category. (b) Distinctiveness among all categories. (c) Distinctiveness within category. (d) Distinctiveness among all cate-
gories. Outliers are represented on boxplots as dots, while mean values are represented as diamonds. See the online article for the color version of this figure.
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stimuli. Although the assumption is that the range of emotions
included represents a homogenous construct of emotion concepts,
more fine-grained differences may also be present between emotion
stimuli, rooted in either differences in valence or arousal, or in other
facets such as the degree to which the emotion is associated with an
outward physical expression (e.g., facial expressions) as compared
to internal sensation. Further analyses of this data set will produce
improved inference about the nature of emotion concepts, as well
as establish hypotheses for future empirical studies investigating
their processing and representation.
Moving forward, another important avenuewill be to examine dif-

ferences between the structure of emotion concepts for speakers of
different languages. Recent models have proposed that differences
in the use of metonymy or embodied emotion language are related
to a culture’s transparency toward inner body activity, which in
turn affects its language’s emotional granularity (Zhou et al.,
2021). Rather than pursuing a search for universal or basic emotions
across cultures, productive cues can perhaps be taken from the his-
tory of the study of other cross-cultural differences in physio-
logically constrained phenomena such as color perception and
terminology (Josserand et al., 2021). The role of both the biological
pathways underlying emotion experience and the physical environ-
ment in shaping the emotion spaces of a culture should be
investigated.
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Appendix A

Property Generation Task Instructions

Below you will see a list of words. Your job is to define each word
so that another person, whowill take part in a later stage of the exper-
iment and will only be able to see your definitions, is able to guess
the word you were defining. You can think of this task as a game in
which you need to help your partner understand the meaning of a
word that you know but they don’t by giving them clues.
Type a single clue in each of the text boxes next to theword. Clues

can be single words or short phrases, but each clue should contain as
fewwords as possible. You should describe properties of the idea the
word refers to, including its physical features (such as how it looks,
feels, or sounds), where or when you might encounter or experience
it, where or when it is used or experienced, how it is used or experi-
enced, or how it behaves. For example, for the two words below you
might give the following clues:

A good response will, when all of the clues are combined, define
or describe the idea the word refers to as completely as possible.
Keep in mind that your partner will need to guess the exact word
you defined, so try to give clues that will help them separate that
word from other, similar words. Although a word might be used
multiple ways, list properties of the most common usage (the one
that you think of first when you read the word).

Remember that you should describewhat theword means, and not
the word itself–clues such as “starts with a ‘t’” or “is a three-letter
word” will not be used. Do not use similar words, or synonyms,
as clues. Also refrain from listing whatever comes to mind when
you read the word (e.g., “cat” for the word dog), as these associated
things do not describe the meaning of the word itself.

You can use your judgement to determine how many clues are
necessary, and do not need to provide 10 for every word, but should
give at least five. Do not spend too much time on any one word. We
are interested in your first instincts.

(Appendices continue)

DOG: Pet, Animal, Has fur, Barks, 4 legs, Friendly, Has a tail
DEJECTED: Slumped, Shoulders, Pout, After you’ve failed, Feel hopeless, No enthusiasm
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Property Coding Scheme
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Property superordinate
category Property subordinate category Description

Example

Concrete Abstract

Taxonomic Synonym A word with the same meaning as the concept Radio → stereo Angry → mad
Taxonomic Superordinate A category one level above the concept if laid

out in a taxonomy
Desk → furniture NA

Taxonomic Coordinate A category at the same level as the concept if
laid out in a taxonomy

Sword → dagger NA

Taxonomic Subordinate A category one level below the concept if laid
out in a taxonomy

Cheese → Swiss NA

Taxonomic Individual A specific instance of a concept Monument → Eiffel Tower Atrocity → September 11
Entity Associated abstract entity Something that cannot be physically

experienced (seen, touched, etc.), but is
associated with or co-occurs with the concept

Sword → honor Education → literacy

Entity Entity behavior A typical action a concept performs Ball → bounces NA
Entity External component An external three-dimensional part of the

concept
Jacket → sleeve NA

Entity External surface property A property observable from the outside of
something, including color, shape, pattern,
texture, size, smell, taste, or sound

Sword → rusty Unprepared → messy hair

Entity Internal component A three-dimensional part of the concept that
cannot be seen from the outside

Jacket → down or feathers NA

Entity Internal surface property A property observable through the senses on the
inside of something, including color, shape,
pattern, texture, size, smell, taste, or sound

Tomato → juicy NA

Entity Systemic property An emergent property of the concept, that is,
produced through the combination of all of
its parts. Includes states, conditions, abilities,
and traits

Jacket → warm NA

Entity Larger whole The feature represents a larger entity that the
concept is part of

Elbow → part of body NA

Entity Quantity Number, frequency, or intensity of the concept Ear → come in a pair NA
Entity Made-of The feature is the material or thing the concept is

made of
Key → metal NA

Situation Action or manner How you use, demonstrate, or interact with the
concept

Key → insert in lock and turn Disapproval → booing

Situation Associated entity Another distinct entity that you would find in a
situation where the concept occurs.

Desk → chair Commitment → ring

Situation Function The purpose a concept serves Jacket → keeps top warm Livelihood→ puts food on the
table

Situation Location Where the concept is found or takes place Horse → farm Education → college
Situation Origin Where the concept comes from Itch → bug bites Knowledge → books
Situation Participant A person in a situation who uses the concept, or

interacts with other participants in the
situation

Sword → knight Adoring → parents

Situation Time When a situation involving the concept occurs Jacket → winter Surprise → birthday
Situation Social or communicative

function
Indicate that the concept is related to a social

relationship or a communicative act
Alcohol → friends Disapproval → society

Introspective Affect or emotion An emotion felt toward the concept or a
situation involving the concept

Prize → happy Incest → disgusting

Introspective Evaluation Positive or negative reactions to the concept, or
assessments of how one might feel about the
concept

Cheese → people like this Indecision → a bad thing

Introspective Cognitive operation Mental comparisons of the concept or one of its
properties with other things

Desk → similar to a counter Dislike→ less strong than hate

Introspective Contingency Thinking about something the concept depends
on, requires, is needed to allow to happen

Phone→ you need a data plan NA

Introspective Negation The feature highlights the absence of something Radio → is not a television Angry → not happy
Miscellaneous NA This is any information that does not fit into any

of the above labels, and would be irrelevant
for purposes of our analysis

Van → Scooby Doo
Cart → don’t put it before the

horse

Note. Examples are provided with the concept in italics, followed by the feature.
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