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Abstract

Concepts are cognitive constructs that are fundamental to neuroscience. Superordinate concepts such as world, life, and person are

widely used in common language but typically ill-defined. In an interdisciplinary approach we present superordinate concepts as three-

part accounts that encompass the articulated concepts of objects, events, and narratives. Thereby, superordinate concepts integrate

the physical, relational, and narrated nature of our environmental information into comprehensive verbal expressions. Owing to their

distributed representations in large-scale neural networks that in addition to the prefrontal cortex involve the temporoparietal cortex and

subcortical structures such as the amygdala, superordinate concepts evolve in relation to language development in childhood. They

may gain prominent emotional relevance and continue to mature throughout a person’s lifetime. Conversely, they are susceptible to

neuropsychiatric disorders of the brain that affect cortico-cortical connectivity. In conclusion, superordinate concepts are metastable

descriptors of integrated verbalized information that provide a novel perspective on the mind-brain relationship.

Keywords: amygdala; beliefs; concepts; linguistics; prefrontal cortex; temporoparietal cortex; neuropsychiatry

1. Introduction

In the interdisciplinary research field of cognitive neu-
roscience, the notion of concept has been linked to the cat-
egorization of a sensory input [1]. Accordingly, a concept
is a cognitive construct that is characterized by a set of spe-
cific attributes and typically is labelled with a descriptive
term [2]. This is compatible with the notion of natural cate-
gories as advanced by Rosch [3]. For example, the categor-
ical domains of color and form have been shown to apply
to physical objects and transient events [4]. Importantly,
the semantic content of both simple, low-level and com-
plex, high-level concepts has been acknowledged to con-
stitute the basis of the human vocabulary [2]. The notion
of superordinate concepts was first coined by Richards [5]
and has recently been stated to encompass articulated com-
monalities of similar low-level concepts [2]. Here, we ex-
pand on this proposal from the perspective of cognitive neu-
roscience and describe its semantic appearance and neural
representation.

Neural functions such as perception, action, mem-
ory, reasoning, cognition, emotion, and language pro-
cessing involve common and distinct brain areas as was
shown by functional imaging techniques (for an introduc-
tory overview see [6]). Moreover, statistical methods have
been applied to link the information coming from the exter-
nal environment with people’s internal affective states. This
neuroscience-based, statistical approach has been termed
active inference and allows us to model the integrated neu-

ral representations in the framework of the known cortical-
subcortical circuits of the human brain [7]. As implied in
our argument presented here, we develop the notion of su-
perordinate concepts on the cognitive level further. Specif-
ically, we describe that they integrate the articulated con-
cepts of objects, events, and narratives and, thereby, encom-
pass the multimodal information of ubiquitous phenomena
in the environment. In fact, the terms for such concepts are
widely used in various contexts in ordinary language. Thus,
on the semantic level, they are tacitly assumed to be appro-
priate descriptors of such complex phenomena and to be
self-explanatory, although usually they are hard to define.
Moreover, the integration of three-part accounts to build su-
perordinate concepts is likely to be mediated by large-scale
circuits in the human brain that are central to the linguistic
processing system.

Here, we first describe a universal categorization of
environmental information on the cognitive, linguistic, and
neural levels. Second, we review the possible semantic
traps concerning the pertinent terms at the linguistic level
before we elaborate the properties of superordinate con-
cepts on the cognitive level. Then, we will describe on
the neural level, in which way these comprehensive over-
arching entities rely on an extensive network type of im-
plementation in the human brain. We will show that these
networks involve the prefrontal and temporoparietal cortex
as well as subcortical structures such as the amygdala. And
we will show that they deteriorate insidiously as they are
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susceptible to neuropsychiatric disorders. Finally, we put
this discussion into the perspective of an interdisciplinary
discourse between the sciences and philosophy.

2. Natural Categories of Environmental
Information

Humans interact constantly with their environment,
for example, to protect themselves from physical threats,
to retrieve food and to engage with other people for social
cooperation. Fruit, vegetables, meat that makes up food,
as well as the different tools used for hunting or cracking
the shells of nuts or crabs are physical objects. Accord-
ingly, physical objects belong to the first category of envi-
ronmental information and have pragmatic, somatosensory,
visual, olfactory, and gustatory properties. On the cognitive
level, subjects employ tactile exploration to develop a prob-
abilistic perceptual representation of the object comprising
geometry, heaviness, surface properties, and pragmatic use
[8,9]. This is a dynamic process by which the elements are
reiteratively synthesized into multifaceted neural represen-
tations. Furthermore, bottom—up and top—down process-
ing co-occur throughout this process such that the repre-
sentations become shaped in a Bayesian sense [10,11,12].
Importantly, the processing speed of these operations is
usually quite high, in the magnitude of some 20—40 mil-
liseconds [13,14]. Depending on the contrast of an object
against the actual context or on a longer duration of ex-
posure, objects become more readily identifiable against a
noisy background [15]. Importantly, there are general mul-
timodal representations that correspond to the different sen-
sory modalities [16]. At the neural level, these probabilistic
sensory representations are maintained by local patterns of
column-like brain activity, as was described in metabolic
and electrophysiological studies [17,18]. Electrophysiolog-
ical studies have shown that these representations occur in
synchronously activated neural assemblies in the cerebral
cortex [19,20]. Importantly, monkeys have been shown to
be able to acquire differentiated coo-call sounds for differ-
ent items [21], a phenomenon that has been shown to en-
gage neural resources in close proximity to their perceptive
and/or pragmatic representations [22].

In their environment, humans are not only confronted
with static objects but constantly experience that whatever
they observe may change over shorter or longer periods of
time. In fact, these changes affect their own relation to dif-
ferent objects and the relation between different objects.
These changes have been conceptualized as events with a
beginning and an end [23]. Such events correspond to the
second category of natural information. Notably, the per-
ception of events relies heavily on attention and memory
functions [24], thereby providing the cognitive capacity to
assess the relations of external objects with each other and
of different subjects with each other as well as the subject’s
relation to objects and other subjects. Furthermore, events
may attain a motivating relevance, for example, when a hu-

man or a non-human primate realizes that the object can be
used as a tool, e.g., to retrieve a piece of food. In fact, there
is experimental evidence that non-human primates can use
tools as if they were integrated into their own body schema
[25]. Moreover, items that are ordinarily grouped are pro-
cessed with greater efficiency than the same number of iso-
lated objects, a process known as “clumping” [26]. Thus,
humans and non-human primates have the capacity to per-
ceive the relational fit of objects. On the cognitive level,
this capacity can be extended to social interactions. For
instance, brain areas have been described to be more en-
gaged when people are observed interacting with each other
compared to similarly placed but non-interacting individu-
als [27,28,29].

Narratives are events of special character. Typically,
they are perceived by listening but can also be experienced
by reading. They pertain to the universal human capacity
to decode sequences of sensory signals such as music and
language-based information [30]. Thus, narratives repre-
sent the third category of natural information. Specifically,
humans are used to telling stories about their own and other
people’s past, their origins, and their goals, and the fate of a
social group or society as well as about concepts concern-
ing the broad spectrum of cultural life [31,32]. These nar-
ratives are conveyed by an elaborated linguistic code and
are repeatedly presented to children by their grandparents,
parents, siblings, and other family members or can be read
in books or experienced in other media. The perception of a
narrative involves a relatively long processing time, deter-
mined by the length and complexity of the stories, extend-
ing up to many minutes and even hours. In addition, the
same narratives may be interpreted in different ways by dif-
ferent people, which is reflected by differences at the neu-
ral level. In recent research, in the participants for whom
the narratives shared the same interpretation, the activa-
tions that occurred in functional brain circuits involving ar-
eas of the default-mode network, language, mirror-neuron,
and emotion systems were similar. However, in the par-
ticipants who interpreted the narratives in different ways,
the activation patterns correlated with the magnitude of the
differences in the interpretations [33,34].

3. Semantic Challenges in Neuroscience

In recent decades, cognitive neuroscience has made
big advances because neuroimaging and electrophysiologi-
cal methods allow us to observe neural processes and their
functionality in the living human brain [6,35]. Many new
insights have revolutionized our understanding of how hu-
mans think and act. A downside of this development
has been that these neuroscientific findings were often ex-
plained using terms that do not belong to the semantic field
of neuroscience. Many of them either are part of the vast
pool of words used in ordinary everyday speech or belong
to the realm of philosophy and, thus, have a long tradition of
various interpretations. Consequently, at the intersection of
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behavioural or cognitive neuroscience on the one hand and
philosophy and humanities on the other hand, there are nu-
merous notions that have been oversimplified, misleading,
or are even products based on false attributions.

From the neuroscience perspective, there are three cat-
egories of natural information as described above. They in-
clude objects and events that can be perceived with one’s
senses in the environment and are encoded in the human
brain in a probabilistic fashion (Table 1). At the neural
level, perceiving sensory information involves a number
of different processing modalities and typically results in
distributed neural representations that integrate the multi-
modal properties of objects, including the abstracted core.
This abstracted core seems to reflect the general image-like
appearance (German: “Gestalt”) including the details that
characterize the specific items [36]. Perception, including
abstraction of the “Gestalt” is a fast, prelinguistic process
that takes place outside conscious awareness [13,14]. When
one becomes aware of a number of similar objects at the
cognitive level, one has recognized their common features
as an abstracted concept (German: “Begriff”) and labelled
them with a specific word. These cognitive processes are
more complex, requiring additional neural resources and
are, therefore, likely to cause a greater time demand. At
the linguistic level, words are arbitrary and ready to use
terms, while their meanings are determined by social con-
vention [37]. So-called concrete words reflect the specific
sensory perceptions of concrete physical objects and are es-
tablished during a person’s linguistic development in rela-
tion to sensorimotor experience [38]. These concepts can be
specified into a number of subtypes, each of which encom-
passes a wide range of different items. This is straightfor-
ward for concrete items such as a tree, a building, a human
being, or the sun. Note that the items are defined by the
composition of their properties that can be perceived with
the human senses or by the pragmatic use of the objects.
As described above, events have been conceptualized to be
made of concrete sensory perceptions with a clear begin-
ning and end [23]. Examples are movements of a being,
the tides, seasons, and fire. The corresponding individual
items are steps, rising water, summer, and flame as listed
in Table 1. The same constellation also holds for narratives
and their constituting items that are acquired either acousti-
cally by hearing or visually by reading (Table 1). As it con-
cerns narratives, however, “Begriff” no longer describes the
physical interaction of the subject with an object, but rather
is a metaphoric expression. Notably, humans segment the
continuously incoming information at natural breakpoints,
which is referred to as chunking [39].

The interactions of individuals with objects, events,
and narratives in their environment involve bottom-up sen-
sory processing and top-down predictive processing. As
outlined above, these processes result in the generation
of probabilistic neural representations that include abstrac-
tions in the form of concepts. These concepts may become
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emotionally charged because they may be personally rele-
vant to the given individual. Owing to the fact that people
typically trust their intuition, they also believe their percep-
tions. Consequently, the categories of natural information
pertaining to the processing of environmental information
also apply to beliefs as detailed elsewhere [40].

In addition, there are so-called abstract words that are
labels for specifically defined concepts of abstract content
[41]. Such terms can reflect comprehensive subtypes of
concrete items related to the modality of sensory percep-
tion (Table 1). Moreover, abstract words can be defined by
narratives and are readily understood, such as those about
autobiography, religion, politics, or even eternity. Never-
theless, there are also other terms widely used in ordinary
language that comprise multidimensional aspects and, thus,
turn out to be difficult to define. Such terms include notions
like love, life, world, home, family, etc. Specifically, be-
yond physical properties, they comprise inherent relational
aspects and conceptual dimensions. Thus, each of these as-
pects alone is insufficient to account for these terms in a
comprehensive manner. Rather, one has to appreciate them
simultaneously as superordinate integrations (see below).
Thus, knowledge in non-neuroscientific fields like philos-
ophy, linguistics, and hermeneutics makes it indispensable
to acknowledge what role neuroscience has or will have for
a proper understanding of, for example, life and especially
human life. To make neuroscientific findings fruitful, how-
ever, some hidden traps need to be acknowledged and pos-
sibly avoided. First, the preconditions that are proposition-
ally and emotionally embedded in any term have to be clar-
ified on a meta-theoretical level, and second, the relation-
ship between empirical findings and their verbal descrip-
tions must be defined [42]. This will become particularly
challenging if one steps beyond the borders of a language or
a culture. Although these methodological challenges can-
not be solved in a satisfying manner within the limits of
this paper, it is necessary to address these semantic precon-
ditions as done in what follows. Given the greater complex-
ity of concepts as compared with items, it can be predicted
that during childhood development the use and naming of
concrete items occurs at an earlier age than that of abstract
concepts.

4. Superordinate Concepts
4.1. Meta-Analytic Labels

Western languages include a number of terms for su-
perordinate concepts that are broadly used in everyday
speech and mediate an immediate and fundamental under-
standing of ourselves and our environment. Given the tax-
onomy of environmental information as described above,
we propose that the superordinate concepts comprise the ar-
ticulated contents of object-based and event-based concepts
about their physical properties and their relational links with
the environment. Both determine the personal experience
of an individual in pre-linguistic terms [43]. They are com-
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Table 1. Semantic terms for concepts and items of the three categories of natural information.

Categories Concepts Items
Tools (pragmatic, sensory, visual) Hammer, Screwdriver, Knife, etc.
Objects Furniture (visual, sensory) Chair, Table, Wardrobe, etc.
Fruit (visual, sensory, olfactory) Orange, Strawberry, Melon, etc.
Noise (auditory) Bang, Shouting, Engine, etc.
Movements (pragmatic) Step, Grip, Grimace, etc.
Tides (visual) Rising water, Falling water
Events Sounds (auditory) Song, Screaming, Bell, etc.
Seasons (visual, thermal, olfactory) Spring, Summer, Autumn, Winter
Fire (auditory, visual, thermal, pain) Flame, Ember, Smoke, etc.
Stories (verbal) “Peter Rabbit”, “Hansel and Gretel”, etc.
Narratives Reports (verbal) Observations, Experiments, etc.

Literary works (verbal)

Drama, Novel, Poem, etc.

Legend: The terms reflecting the three categories of natural information are specified by the

modalities of neural processing (parentheses). Note that this list is not exhaustive.

plemented by the content of language-bound concepts that
reflect the abstract essential identities of narratives. In the
next section, we present ten superordinate concepts but pre-
dict that there may be many more in Western languages and
probably in other languages as well. Importantly, neither
the object-based, event-based, nor narrative-based concepts
alone are sufficient to appreciate such superordinate con-
cepts in their completeness. Instead, a triadic integration of
these three articulated concepts is necessary for us to un-
derstand such overarching, umbrella-like superordinate de-
scriptors.

Although the view presented here concurs with the hy-
pothesis that concepts are not codified in the mind but are
anchored in materiality [44], we argue for a more specific
cognitive neuroscience perspective according to which con-
cepts are maintained by neural codes in the brain. This is
so0, including when people become aware of them, express
their meaning verbally, and communicate it to other people.
In fact, superordinate concepts signify conjunctions of neu-
ral representations that integrate the articulated content of
the three concepts, when any one of them does not by itself
suffice to describe or explain the given entity in an adequate
fashion (Table 2). It is likely that this integrative function
is achieved by means of working memory [45,46]. In com-
parison, the abstract generation of a concept/term (German
“Begrift”) departs from the empirical dimension of what
has been perceived. Likewise, any reduction to material-
ism means that the thought pertains only to the here and
now and neglects the conceptual dimension. Thus, super-
ordinate concepts are meta-analytic labels for overarching
neural representations that integrate both the material and
the abstract accounts, which most likely is achieved by os-
cillatory electric activity in the brain (see below). Because
superordinate concepts are triadic in nature, they also in-
clude the interrelations between these opposite material and
abstract categories.

Table 2. Examples for superordinate concepts.

Terms denoting natural information

Concepts Object-based Event-based Narrative-based
Love Desire Reciprocity Charity
Life Beings Populations Eternity
World Earth/Environment People Reality
Home House/Hut Neighbourhood Safety

Me Body Individuality Self
Person Human Being Group Belonging  Responsibility
Family Human Beings Relatives Group Identity
Country Landscape Citizens Law
Food Nutrition Ingestion Metabolism
Poison Powder/Fluid Victim Toxicity

Legend: Superordinate concepts integrate the concepts that reflect
the three categories of natural information each of them being la-
belled by ordinary verbal terms. Note that this list is not exhaustive.

4.2. Examples in Ordinary Language

Terms for superordinate concepts are readily used in
common language but to define them requires efforts, in-
cluding attention and working memory. An example of a
superordinate concept is love as was realized already in an-
cient Greek (Table 2). There is the subjective bodily desire
(épwcg [éros]), the interpersonal reciprocity of inclination
(pihia [philia]), and the principle of love, namely charity

(dyamn [agape]).

Another term used similarly and widely in various
contexts in ordinary language is the superordinate concept
of life. As a superordinate, triadic concept, it encompasses
three components (see Table 2), which allows an individual
to describe its conceptual properties to other people. The
first is about the physical properties of a living being such
as the warmth of a human body, regular movements of the
body such as breathing, and locomotor activities - all of
which can be assessed objectively by physiological mea-
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surements. In Antiquity, breathing was believed to be the
first and most important aspect of human life. Breath was
related to the soul in how it was discussed in ancient phi-
losophy (Greek: psyche; Latin: anima). The second con-
cept concerns the relationships between individuals within
their social environment. This initially includes feeding
and parental care and then expands to incorporate young-
sters into the immediate small group (family), larger groups
like friends, acquaintances, and ultimately in a society -
all of which can be assessed objectively by physiological
and/or behavioural measurements. The third concept is the
essence that is expressed verbally by narratives reflecting
the abstract notion of life beyond the individual being and
across different species. In Christianity, for instance, there
is the conceptual belief of an eternal life that is not under-
stood as a prolongation of the kind of life we live on earth.
Rather, it was influenced by Plato’s understanding of eter-
nity as “without time”. In the contemporary scientific era
one might instead ascribe it on the molecular level to the
genetic code as realized in the DNA in the cell nuclei. Ac-
cordingly, to live one’s life in a full way means to act in a
caring manner consistent with the integrity of one’s body,
when behaving in the social environment, and with regard
to personal success with short-term and long-term goals.

Two additional terms that are widely used in ordinary
language to refer to someone’s environment are world and
home (Table 2). These terms include individuals’ concepts
about physical properties such as earth or house as well
as about their placements in relation to other objects such
as described by the heliocentric system and the neighbour-
hood, respectively. In terms of narratives, the world pro-
vides objective reality and the home provides the notion of
safety. At the centre of the personal level, ordinary lan-
guage has the expression “me” that encompasses the no-
tions of a body, individuality, and the so-called narrative
self (Table 2). But the modern concept of a “self” was not
developed before the time of the Enlightenment [47]. This
accords with the view that the self was considered as a su-
perordinate schema that is involved in the processing, in-
terpretation, and memory of personal information [48]. An
important aspect of this idea is that the “self” was defined as
an entity signifying the continuity of a person in spite of the
continuous change of the person due to exposure to new in-
formation and aging [5]. Furthermore, the triadic notion of
a body, individuality, and a so-called narrative self appears
to be comparable to the “bodily self”, “related self” and “au-
tobiographical self” as outlined by Northoff and colleagues
[49]. Likewise, the notion of “person” can be described as
a superordinate, triadic concept with the properties of being
human, belonging to a group, and responsibility (Table 2).

Also, the notion of family can be assessed when ac-
counting for their members to be human beings that are rel-
atives of each other and describe themselves as a specifi-
cally named group (Table 2). Beyond the family, there is
the social construct of a country. A country is made up by
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the landscape, its humans who interact with the country’s
institutions and other humans in a formal manner, which is
reflected by the term citizens. And finally the integrity of
a country is provided by laws that constitute the narrative-
based concept of the legal institutions of a country.

The term food is a superordinate concept that includes
among others the concept fruit but evidently exceeds it as it
integrates the nutritive substances such as fruit, vegetables,
meat etc. with the event of their ingestion and the narrated
concept of metabolism (Table 2). The term poison encom-
passes the three different components of superordinate con-
cepts, namely powder or liquid as the physical object, the
event of application signifying the poisoner-victim relation,
and the narrated concept of toxicity (Table 2).

4.3 Neural Representations

Neural activity is a marker for information process-
ing that can be assessed non-invasively in humans using
functional imaging and encephalography-based techniques.
For example, information from the environment is stored
in memory as patterns of neural activity that represent both
the multifaceted sensory and emotional information in dis-
tributed large-scale neural networks [46,50]. This encoding
occurs so rapidly that it takes place before humans become
aware of it [51,52,53]. In addition to the formal sensory
information that is processed in the dedicated sensory cor-
tical areas and the amygdala, emotional processing involves
the cingulate cortex, the orbito-frontal cortex, and the mid-
ventral prefrontal cortex [54]. The amygdalo-cortical con-
nections have been shown to be highly conserved across dif-
ferent primate species, highlighting their important role in
affective behaviour [55]. Likewise, the orbitofrontal cortex
has been observed in rodents, non-human primates and hu-
mans to be related to inference-based behaviour and learn-
ing [56]. Moreover, subjective valuation of cognitive effort
involved in working memory and speech comprehension
has recently been shown to activate the dorsal anterior cin-
gulate and the adjacent dorsal medial superior frontal gyrus
relative to valuation of reward-related benefits [57]. Such
compartmentalized processing needs to be orchestrated for
any kind of higher-order integration. It should be empha-
sized that neuroimaging has shown that the language net-
work activated in language production and comprehension
differs from other networks that support problem solving,
reasoning and mentalizing [58]. This is not mutually ex-
clusive with the neurophysiology according to which the
superordinate concepts are likely to have their cerebral rep-
resentation in bioelectrical oscillations. Such a state of syn-
chrony has been argued to be achieved by the so-called
crossmodal binding through neural coherence [59]. Never-
theless, the segmentation of the continuously incoming in-
formation at natural breakpoints has been found to be asso-
ciated with enhanced electroencephalographic activity over
the parietal cortex [60]. Importantly, however, synchro-
nized oscillatory activity has been reported to encode en-
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dogenously generated linguistic content over and above the
exogenous or stimulus-driven information [61].

Furthermore, the posterior medial prefrontal cortex
(mPFC) and superior frontal gyrus have been shown to ex-
hibit schematic event patterns that generalize across dif-
ferent stories, subjects, and modalities. Accordingly, the
neural patterns in the mPFC are sensitive to overall script
structures such that the patterns in these regions predicted
the script with high accuracy and temporally aligned mul-
tiple stories with a shared script [62]. Also, such compart-
mentalized computations are aligned via cortico-thalamo-
cortical circuits that are organized as parallel routes and,
thereby, can afford feedforward cortico-cortical communi-
cation [63]. Moreover, the integration of exteroceptive in-
formation with interoceptive states that is fundamental for
social interactions has been reported to involve the tem-
poropolar region [64]. The temporopolar region is part of
an extensive functional anatomical network in the domi-
nant left hemisphere that is centred around the temporopari-
etal region [65]. It involves the superior temporal cortex
that endows a functional scaffolding to common represen-
tations across events in multisensory domains [65]. This
functional network in the temporoparietal regions involves
a horizontal axis from primary unimodal to higher-order,
heteromodal and eventually paralimbic cortices, a radial
axis from auditory, visual, and paralimbic areas to the tem-
poropolar cortex, and a vertical axis involved in elaboration
of words, objects, and interoceptive states. Importantly, a
function of this network is to provide the transformation of
unimodal percepts to multimodal concepts that are suited
to lead to superordinate levels of recognition [65]. Most
likely, there are strong functional connections to the so-
called default mode network that has been found to be es-
sential for broadcasting memory, language, and semantic
representations [66].

The neurophysiological data reviewed above pertain
to the adult human brain. However, formation of concepts
about a person’s social relations and physical environment
begins early during infancy and has been proposed to lead
to various biases [67]. Thereafter follows the establishment
of concepts about the person’s identity that have been re-
ferred to core beliefs or schemas [68]. Recently, it was pro-
posed that so-called primals capture an individual’s basic
understanding of what sort of world this is [69]. On the
neural level, these processes are paralleled by an increase
of cerebral neurons and the evolution of well-organized os-
cillatory patterns of bioelectric activity in the human brain
[70]. Articulated abstractions and their subjective loading
with positive or negative emotions evolve gradually from
childhood to adolescence. This development was shown to
depend on the evolution of language differentiation, an in-
crease of the capacity of abstraction, and the evolution of
affect in adolescence [71,72]. It is paralleled by a profound
change of cerebral network organization characterized by
pruning mechanisms in cerebral grey matter in parallel to

an increased neural network efficiency [73]. This frame-
work is probably also the basis for the formation of su-
perordinate concepts during adolescence. Upon reflecting
about the match of inherent predictions with unforeseeable
changes in reality, superordinate concepts can be assumed
to be modified further during adulthood.

Conversely, there are abnormal situations when the
understanding of superordinate concepts may fail. For ex-
ample, judgements concerning the information that is per-
ceived become liable to the occurrence of delusions when
the exposure to stimuli is lower than 500 milliseconds [74].
Moreover, neuropsychiatric diseases have been shown to
interfere with belief formation or to result in abnormal be-
liefs [75]. Specific examples are the spatial displacement
illusions of the external environment due to cortico-cortical
disconnections after stroke [76] as well as abnormal beliefs
about one’s own body parts in the alien limb syndrome re-
sulting from patterned neurodegeneration [77]. Most likely
the same holds for patients with Alzheimer’s disease as
they are inclined to make errors in superordinate or seman-
tic terms resulting in a loss of concepts and associations
that ultimately leads to a breakdown of semantic knowl-
edge [78]. Moreover, in Alzheimer’s disease, memory im-
pairments preferentially affect concepts dealing with living
things and abstract concepts compared to objects and verbs
[79]. This is probably brought about by predominant dete-
rioration of semantic processing in the left temporoparietal
region. In addition, patients with Alzheimer’s disease and
with mild cognitive impairment show significant deficits in
discourse comprehension that were found to be related to
a longer naming latency and an impairment in abstraction,
inferential thinking, and true/false judgments [80]. Thus, it
is predicted that the linguistic deficits concerning the for-
mation and articulation of concepts in early and advanced
Alzheimer’s disease are related to deterioration of the tem-
poroparietal network in the language dominant left hemi-
sphere.

In schizophrenia the situation is similar but the patho-
logical causation less clear. Patients with schizophrenia
have been reported to exhibit language impairments to an
excessive degree, which are characterized by disorganiza-
tion involving loose and peculiar sentences in addition to
impoverishment and dysregulation [81]. Based on the hy-
pothesis that there is no thought separate from language,
the loss of propositional meaning that is characteristic of
schizophrenia can explain why the delusions of such pa-
tients are false, impossible, and sometimes fantastic [82].
Although definite conclusions about the role of linguistic
abnormalities in schizophrenia are not possible at this time,
it may be predicted that the reduced intracerebral connec-
tivity found in schizophrenia [83] renders it likely that such
patients have difficulties in building up and maintaining re-
ality related superordinate concepts.
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5. Discussion

In this paper we have argued from a neuroscience per-
spective that the linguistic term superordinate concept is
suited to denote complex cognitive notions. Specifically,
they represent metacognitive integrations of the three uni-
versal categories of natural information in our environment,
namely either objects, events, or narratives. On the lin-
guistic level, they stand above ordinary terms in common
language that reflect the multimodal concepts of either ob-
jects, events, or narratives or their constituting items (Ta-
ble 1). On the cognitive level, each alone, however, is not
sufficient to capture the complexity of superordinate con-
cepts that encompass physical, transient, and verbal char-
acteristics. This conceptualization accords with triadic no-
tions that were common in ancient Greek. Besides the no-
tion of love (Table 2), there is also the example of time that
was revitalized by Alfred Whitehead as reviewed recently
[84]: there are the measurable chronos (ypdvog), the right
momentary event kairos (xazpog) and the narrated meaning
of time aion (aicbv). Such superordinate triadic concepts
are suited to reflect our human and environmental reality in
a comprehensive manner, although typically only the nar-
rated testimony underlying the concept [85] is used in daily
communication. By virtue of the narrative-based concepts,
superordinate concepts gain an essentially human connota-
tion. Thus, it can be hypothesized that they may change as
new insights in the sciences or technologies evolve. Nev-
ertheless, on the linguistic level, superordinate concepts are
labelled with convenient words whose meanings are widely
agreed upon in social groups [37]. While the linguistic use
of items is a fast process, it can be predicted that referring
to concepts as listed in Table 1 involves additional neural
resources and, therefore, is more time consuming. On top
of that, superordinate concepts have been described to in-
tegrate the content of the three different types of concepts
(Table 2). Therefore, their deliberate use can be predicted
to require the greatest amount of time.

Language provides means to sculpt in a differentiated
fashion each of the three semantic components that con-
stitute superordinate concepts. It ought to be emphasized
that we talk here about nouns that are open to being used
both in a formal linguistic fashion for communication as
well as in a functional fashion for cognitive manipulation
[86]. Thus, our work pertains to the long-standing interdis-
ciplinary discourse on how so-called knowledge systems
are implemented in the human brain [87,88]. Recently, it
has been proposed that there are seemingly opportunities
to employ artificial intelligence for knowledge systems as
well as to develop them further by artificial intelligence
[89]. Moreover, it can be hypothesized that semantic de-
coding studies are suited to elucidate the representation of
superordinate concepts on the neural level. Specifically,
it is predicted that they engage large-scale neural circuits
that connect sensory processing areas with other brain ar-
eas, including areas concerned with semantic memory. In
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correspondence with such a hypothesis, experimental stud-
ies have shown that lexical semantic information is repre-
sented in the heteromodal cortex as experiential information
and that other brain areas beyond the traditional “semantic
hubs” contribute to semantic cognition [45,50,62]. These
observations are compatible with our grounding hypothesis,
according to which the different items listed in Table 1 are
defined by oligomodal properties and, therefore, are repre-
sented in the cortical brain areas that are engaged in process-
ing sensory and motor modalities, whereas the multimodal
concepts are represented in higher order cortical areas due
to multimodal processing [45,90]. Although the integration
of sensory and motor properties is supposed to be mediated
by the inferior parietal cortex, multimodal representations
have been reported to be located in the inferior temporal
cortex as described by the hub-spoke model [91]. In more
general terms, these heteromodal cortical representations
are parts of large-scale neural circuits affording integrative
semantic memory functions in different cognitive tasks in-
cluding language comprehension [46,92]. Notably, seman-
tics of contextual meanings have been shown to engage a
left-lateralized neural network, while the syntactic informa-
tion has a bihemispheric representation [93]. It can be hy-
pothesized further that becoming consciously aware of su-
perordinate concepts engages multimodal and supramodal
cortical areas within brain circuits that mediate semantic
representations of the concepts related to objects, events
and narratives. Importantly, superordinate concepts are
metastable coherent wholes representing an emergent new
property as compared with their components, which ac-
cords with the notion of context-sensitive constraints [94].
It may be anticipated that this conscious cognitive integra-
tion is likely to happen by the so-called binding character
of the brain’s oscillatory bioelectric activity [19,59].

It is quite common that superordinate concepts may
evoke higher emotions such as awe [95,96] that thereby be-
come associated with these concepts. Accordingly, super-
ordinate concepts can gain personal relevance that has been
advocated to be an essential property of beliefs [43,97].
Although beliefs have been a focus of research in philos-
ophy and theology from Antiquity until the present time
[98,99,100], they have received virtually no attention in the
sciences [101]. This lack of attention has recently changed,
as beliefs have been appreciated as central phenomena in
cognitive neuroscience [102]. Beliefs are the product of the
neural processes that take place in the brain, integrating ex-
ternal information with the emotional state of the individual
[103]. Typically, beliefs are highly emotionally charged,
which is consistent with the long-standing discussion in phi-
losophy that hypothesizes that cognition and emotion are
heavily intertwined [104]. The physiological function of
believing is to stabilize an individual’s perceptions in terms
of subjective relevance, which takes place rapidly and be-
low the individual’s conscious awareness. Believing has
been said to be dependent on feedforward models that pre-
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Table 3. Semantic representations of natural information.

Content level Object-based concepts

Event-based concepts

Narrative-based concepts

Primal Beliefs

Cognitive-Emotional Integration

(Personal Experience)

Conceptual Belief Systems
(autobiographic, religious, etc.; Self-Identity)

Meta-Analytic Integration

Superordinate, Triadic Concepts

dict the causes of sensory stimuli (inference) as well as the
output of neural processing from inputs [105]. The profane
beliefs about sensory perceptions are not dependent on lan-
guage and, therefore, have been classified as primal beliefs
(Table 3). They comprise the subjective personal experi-
ence. In contrast, conceptual beliefs are based on narratives
primarily about autobiography and also about religion and
politics [40]. They comprehend different themes and build
up conceptual belief systems that reflect self-identity (Ta-
ble 3). Because beliefs are not accessible directly but can
only be inferred from a person’s behaviour with a third per-
son perspective [43], the cognitive neuroscience account of
belief formation and updating is consistent with the episte-
mological characteristics of beliefs as described by Hacker
[106]. Nevertheless, this view deviates from the proposi-
tional doctrine that argues for the primal cognitive character
of beliefs [107].

In consequence, the formation of emotionally charged
superordinate concepts was found to occur particularly in
human adolescence due to the high degree of brain plastic-
ity in this age range [71]. Because superordinate concepts
are made up by three different conceptual categories, they
differ from the notion of conceptual belief systems that ac-
commodate a number of different conceptual beliefs (Table
3). For example, belief systems have been advocated re-
cently for complexities such as deities, state, and market
[108,109]. Similarly, Snyder [110] presented freedom as a
conceptual belief system that includes five concepts such as
sovereignty, unpredictability, mobility, factuality and soli-
darity as constituents. Furthermore, the term faith corre-
sponds to a belief system that typically is based on differ-
ent narratives, be they stories about miracles, revelations, or
salvation. But the superordinate concepts as presented here
should not be confused with the so-called primal world be-
liefs as propagated by Clifton et al. [111]. These primal
world beliefs concern verbal descriptions of the environ-
ment as interesting, dangerous, safe, etc. Thus, they treat
environment and world as equivalent items, neglecting that
the term environment refers only to the physical dimen-
sion of the superordinate term world. Also, the notion of
primal world beliefs has been criticized as an ill-defined
verbal expression operating in an implicit Cartesian-split-
mechanistic framework [72]. In this context, it is of rel-
evance that rituals are of great importance for the forma-
tion of conceptual beliefs, as has been shown by cognitive
neuroscience approaches such as, for example, attribution
theory, theory of mind, and comparative cognition as well
as placebo effects and reward prediction [112]. In fact, this

view is comparable to the notion that evolution is a superor-
dinate framework that encompasses the law of natural selec-
tion [113]. Thereby, it obviates the often purported mind-
body-dualism.

Thoughts, concepts, and beliefs are inherently private
to each person but can become apparent from a person’s
behaviour and can be communicated as propositional state-
ments such that their contents may be shared with other peo-
ple. As evident from a systematic and cross-cultural com-
parison of the Western languages with that of the Piraha
tribe in the Amazon area, language is a cultural good that
reveals important cross-cultural differences in the spectrum
of so-called concrete words and abstract concepts. It in-
volves perceptual abstraction, memory, and phonology that
have enabled people in Western countries to convey infor-
mation across time, space, and changes in modality and to
talk about the past, present, and future [114,115,116]. Con-
sequently, cultural peculiarities can be expected to render
translations between different languages difficult. More-
over, that different people agree upon the content of con-
cepts is assumed to reflect empathic resonance between
them mediated by the mirror neuron system in the inferior
frontal and parietal cortices [117]. If such an empathic res-
onance has been built up, the people involved become in-
creasingly confident that these verbal statements are true.
Truth judgments have been shown to build up in relation to
repetition rates of exposure, feelings like ease of processing,
and consistency with information retrieved from memory
[118]. It follows that truth is also a human inference with
a third-person perspective. Importantly, the personal truth
account that is inherent in believing is incompatible with
the general, supernatural notion of truth that can be appreci-
ated only by conscious awareness. On the basis of cognitive
neuroscience, superordinate concepts—even if they apply
to transcendent phenomena—are supposed to be within our
earth-bound field of reach. It ought to be emphasized that
they are subjective but nevertheless can be communicated
and may be agreed or disagreed upon by different people.
Thus, there is no need for absolute knowledge; people in-
stead believe what they accept as reality.

Whereas the physical context of our environment
changes to such a little extent that it appears stable to us,
events lead to changes in the environment that become man-
ifest in altered relations. To be able to appreciate such
changes, repeated observations are mandatory to detect the
event boundaries [60]. Quite differently, narratives can
change rapidly and affect conceptual beliefs and, there-
fore, also superordinate concepts dramatically [119]. For
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example, new findings of the empirical sciences may no
longer be compatible with hitherto held beliefs, thus de-
manding their modification. To illustrate, beliefs were said
to change when the multidimensional utility of a new belief
was greater than that of an old belief [120]. As a conse-
quence, superordinate concepts may also undergo dynamic
changes. For example, the primal beliefs reflecting per-
sonal experience may change due to disease related handi-
caps. Similarly, conceptual belief systems that reflect self-
identity may change in relation to an encounter with new
or previously unseen or unheard narratives. This view con-
curs with the notion of continuous scientific falsification as
developed by Popper [121]. The revolutionary nature of
Popper’s thought is that justification was replaced with the
notion of criticism, which rendered justification irrelevant
to epistemology and, thus, fundamentally opposed to the
analytical tradition of philosophy [122]. But Popper’s view
was criticised from other positions. For example, Fleck
[123] challenged him over what might be a scientific fact.
And Kuhn’s view [124] that science evolves in controversy
over paradigms that are held within the scientific commu-
nity had vast influence. Generally, however, modern theo-
ries of knowledge and of science put individuals and social
processes into the centre of belief formation and updating,
which is in accordance with the theory of credition [43].
Thus, it is predicted that updating of concepts is an ongoing
process that probably evolves throughout a person’s life-
time.

6. Conclusions

We have described the notion of superordinate, triadic
concepts to account for the comprehensiveness of terms
widely used in ordinary language. The superordinate con-
cepts integrate the articulated abstractions of stable and
transient physical properties of the environment and of the
narrated principles of such terms. Their encoding in large-
scale networks in the human brain provides a link from
the communication to the neural implementation level that
evolves during brain maturation in childhood and adoles-
cence. Whether narrated principles are products of human
thinking or of transcendent origin goes beyond the scope of
this paper.
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