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Abstract. Explanation is an integral component of philosophical, scientific, and everyday thinking.
Consequently, modelling explanation and understanding the sources of its variability hold significant
importance in philosophy, the behavioural and natural sciences, as well as in the narrativisation of
societal events through mass media. To explore one of the sources of explanatory variability, this study
examined the modelling of explanation within the space of multiple cognitive representations of the
flow of time. Formal modelling was used as a method based on existing theories of explanation, and
the role of the cognitive representation of the explanans (the explaining factors) and the explanandum
(the thing being explained) was made clear in the dimension of time. This approach was combined
with an analysis of experimental studies on the influence of cognitive representations of the flow
of time on object evaluation, followed by the integration of theoretical models and experimental
findings. Based on theories of explanation, it was concluded that despite their diversity, they explicitly
or implicitly rely on the unfolding of events over time, with the flow of time playing a crucial role.
Given the cognitive system’s capacity to generate multiple representations of the flow of time and
the fact that shifts in these representations determine variability in the perception of the surrounding
world - and consequently in the explanans and explanandum - the transition from the conventional
singular flow of time in explanatory theories to its representation as a set of distinct, independent
cognitive representations with specific properties was substantiated. For various explanatory theories,
the significance of this transition from the conventional model of the singular flow of time to the
conceptualisation of time as a multiplicity of cognitive representations was explored. The proposed
introduction of multiple representations of the flow of time opens new avenues for further theoretical
inquiry. In practical terms, it brings explanatory models closer to actual human thought and behaviour,
thereby enhancing their reliability and predictive value

Keywords: theory of explanation; cognitive representation of time; multiplicity of time
representations; variability of thought; cognitive systems

Received 31.10.2024 Revised 23.01.2025 Accepted 27.02.2025

Suggested Citation:
Polunin 0. (2025). Modelling explanation in the space of multiple representations of the flow of time.
Humanities Studios: Pedagogy, Psychology, Philosophy, 13(1), 83-97. doi: 10.31548/hspedagog/1.2025.83.

‘Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
BY

Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0001-9058-3200
https://humstudios.com.ua/en

Philosophy | Modelling explanation in the space of multiple representations of the flow of time

Introduction

The study of the structure of explanation, primar-
ily scientific explanation, constitutes a distinct
area of philosophical inquiry. Within this field, a
range of theories of explanation are discussed,
namely C. Hempel’s deductive-nomological the-
ory, W. Salmon’s statistical theory of explanation,
a theory of explanation that relies on mechanis-
tic causality, and P. Kitcher’s unification approach.
The existence of diverse theories of explanation,
as well as current debates regarding their fur-
ther development, highlight the relevance of the
proposed study. The human mind explains the
surrounding world because, compared to an un-
explained world, an explained world is perceived
by the individual as not only comprehensible but
also safer and more reliable.

Alongside the production of explanations,
opportunities for transforming the world emerge.
Even if an explanation is false, its stabilising
function persists due to belief in its validity. Ex-
amples of this include a range of explanations,
both social, medical, and natural phenomena,
that have been proposed throughout human
history. Equally striking examples are found in
religious thought: the medieval idea of going to
hell for sins and the possibility of avoiding hell
through money paid to the church; the justifi-
cation of the Inquisition’s right to kill for here-
sy as a form of dissent. Furthermore, the human
mind can spontaneously generate explanations
that, from the perspective of formal logic, may
be incompatible yet are socially acceptable and
adopted by the individual for application. Expla-
nations are initially formed by the cognitive sys-
tem independently of whether they are true or
false or whether they will ultimately be accepted
by the subject and society. The next action of the
mind involves evaluating events and objects. This
is crucial for affirming the validity of the chosen
explanation and/or for assessing courses of ac-
tion to establish norms for living. Beyond every-
day thinking, when it comes to scientific thinking,
for example, in medicine, law, or economics, the
formation of explanations acquires even greater

significance (Petrov, 2022). The explanations of
phenomena developed in social life form the ba-
sis for the development of regulatory norms, pre-
dictions, and standardised protocols for action.
Scientific explanations are presented as theories,
as specific relationships between qualitative
and quantitative characteristics of objects and
processes, and as natural laws. However, several
important questions can be raised. Is there a uni-
versal theory of explanation or a universal model
for forming explanations? How does the concep-
tualisation and mental representation of meta-
physical categories influence the production of
explanations, their stability, and their reliability?
In this context, it is proposed that the study of
cognitive representations of basic categories is a
factor that will contribute to the development of
existing theories of explanation.

A. Skiles & K. Trogdon (2021) argue that
grounding has an explanatory component in the
sense that metaphysical explanation is a form of
grounding. Metaphysical explanation establishes
a connection between facts. On the other hand,
it should be noted that what constitutes a fact
is determined by the current set of metaphysical
categories; any connection, being an extension, is
reflected in the dimension of time. Consequently,
there is a need for a deeper investigation into the
origins of grounding. M. Kortabarria & J. Giannotti
(2024) consider the relevance of explanation as
a marker of grounding, primarily focusing on sci-
entific grounding. They raise questions about the
role of grounding in metaphysics and the nature
of grounding within metaphysics. They distinguish
between grounding and scientific explanation,
noting their certain (a) independence and (b) in-
strumental role of grounding. The contribution of
M. Kortabarria & J. Giannotti (2024) lies in their
original argument that grounding holds a special
status in science. They analyse the conventional
view of metaphysical explanation as a guide to
grounding. They note that grounding plays a key
role in the scientific understanding of reality, not
just in metaphysics. In their understanding, the
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concept of grounding is both deterministic and
explanatory.

D. Kim (2025) highlights the relationship be-
tween metaphysical modality, essence, and expla-
nation. In doing so, attention is paid to essence as
a super-explanatory property. However, he points
out the problematic nature of using the category
of essence for explanation. It is worth noting that
both essence and modality can be presented as
dependent on a temporal variable. Essence is de-
fined as a time-invariant characteristic and, there-
fore, is defined, among other things, through time.
Modality reflects becoming in time. Therefore,
within this approach, the need to study the role of
time in explanation becomes evident.

N. Barrett (2023) highlights the role of val-
ue in explanation, revealing the connection be-
tween the former and affect. From research on
intertemporal evaluation and intertemporal deci-
sion-making, it is known that value and effect are
modulated by the flow of time. Furthermore, the
explanation itself must also be modulated. There-
fore, in this case, there is a need to study the role
of the mental representation of the flow of time
in modelling explanation. Explanation, regardless
of the theory upon which it is based, is ground-
ed in a specific set of metaphysical categories,
including space and time. These categories not
only define the boundaries of perception but also
determine the range of experience available for
explanation. Creating explanations without these
categories and outside the boundaries they estab-
lish is difficult to imagine. However, it is important
to emphasise that despite such a fundamental
role of metaphysical categories, they themselves
are difficult to explain. A striking example is the
question “What is time?” - a subject of philosoph-
ical debate for more than two thousand years.

L.Ross (2023) raisesthe question of limitations
in explanations, including scientific explanations.
Conventionally, two main types of limitations on
explanations are identified, namely, explanations
based on (a) the distinction between the possible
and the impossible, and (b) explanations based on
limitations of the mechanism of the phenomenon
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being explained. The former explanations rely on
a boundary that defines what is impossible. The
latter focuses on the functional or structural lim-
itations of a specific mechanism that underlies
the explanation. For example, the perception of
colours by the organ of vision is determined by
the functional properties of the retinal receptor
cells and their distribution across the retina of
the eye. L. Ross (2021) proposes a new typology
of explanations and distinguishes the following
types of explanations: (1) limitations defined by
laws, (2) mathematical limitations, and (3) caus-
al limitations. In her view, this classification of
limitations better reflects the uniqueness of lim-
itations regarding the production of explanation.
The thesis that the cognitive system can gen-
erate a multitude of time representations, each
with different properties, creates a foundation for
reconceptualising time as a philosophical cate-
gory, as a category used in the natural sciences,
and, most importantly, renews its understanding
in cognitive research. Therefore, the problem lies
in determining whether the multiplicity of cogni-
tive representations of time acts as a factor that
creates a basis for the further development of
theories of explanation. Given the universality of
the category of time and its widespread use in
modelling regularities, the problem posed con-
cerns the entire range of the aforementioned the-
ories of explanation. The subject of this research
was the multiplicity of cognitive representations
of the flow of time as a factor that constitutes
explanation and influences the theoretical mod-
elling of explanation. In this research, following
J.Woodward’s (2018) explanation was viewed as a
sentence that connects the explanandum (the ex-
planatory target) and the explanans (factors that
do the explanatory work) and reveals the interde-
pendence of the former and the latter. This arti-
cle aimed to reveal the potential of introducing
multiple representations of the flow of time into
various theories of explanation and to clarify the
potential advantages in modelling explanation
when transitioning from a conventional singular
to multiple representations of the flow of time.
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Literature Review

P. Audi (2012), highlighting the constitutive role
of the explanans concerning the explanandum
and explanation as such, states that the propos-
al of the explanandum consists of nothing other
than the creation of an explanation: “It is natural
in such cases to say that the explanans or expla-
nantia are constitutive of the explanandum, or
that the explanandum’s holding consists in noth-
ing more than the obtaining of the explanans or
explanantia.” Later,M.Raven (2020) points out the
need to reveal the nature of grounding itself. It is
noted that grounding also relates to non-causal
but determining explanations. Such an explana-
tion is designated as constitutive.

Explanation and the representation of
knowledge occur in a multidimensional space of
basic concepts, such as time, space, mass, value,
essence, phenomenon, and so on. Basic catego-
ries determine how the phenomena under in-
vestigation are represented and explained. This
involves a dependence on basic categories for
the explanation of natural phenomena, events
in social life, and personal experience. Time is
one of those fundamental categories that is
used in a range of explanations and the formu-
lation of the laws of nature and social life. As
B. Dainton (2001) notes, time is conceptualised
in philosophy in at least three different ways:
eternalism, possibilism, and presentism. Despite
significant differences between these models of
time, C. Callender (2010) believes that from an
empirical point of view, they are similar, with the
divergence between them lying in their explana-
tory potential regarding temporal data.

The temporal dimension forms the basis for
developing research methods in various sciences,
interpreting data, and modelling diverse process-
es and complex social relations. These, in turn,
create a demand for the production of explana-
tions. Most metaphysical categories, it is general-
ly believed, are not susceptible to actual rational
definition. However, this does not preclude pos-
ing the question of how the reconceptualisation
of a basic category, such as time, will affect the

modelling of explanation. Therefore, this article
examined the impact of the reconceptualisation
of the category of time on the modelling of expla-
nation. The argument stems from the proposition
that time and the experience of the flow of time
are products of information processing by the hu-
man cognitive system. Of course, the proposition
of time as a product of the human mind is not
entirely new. Aristotle already pointed to the role
of the individual in comprehending the flow of
time. St. Augustine believed that time is not real
but exists only in the human representation of
the world. The contemporary philosopher B. van
Fraassen (1985) sees the basis of time in the hu-
man mind’s ability to form judgments. C. Callen-
der (2010) and several other researchers also em-
phasise the role of the subject through whom the
experience of the flow of time is formed. C. Cal-
lender (2011) suggests that time can even be re-
moved from the physical model of the world. Giv-
en the absence of a specific organ in the body for
perceiving time, J. Gibson (1975) also points out
that time is constructed by the cognitive system
itself. Taking into account the role of the subject
in forming temporal experience and the experi-
ence of the flow of time, considering the variabil-
ity of approaches in defining the category of time
and the different conceptualisations of the flow
of time, the proposition is made that the cognitive
system can form more than one representation of
the flow of time. This ability is also indicated by
experimental studies (Polunin, 2011).

The importance of the temporal dimension
is also highlighted in the publication by I. Kol-
voort et al. (2024). They model the variability
of causality assessment. In doing so, they note
that this involves within-participant variability.
The researchers explain this variability through
a multitude of Bayesian Mutation Samplers,
which reflect the cognitive processes involved
in forming a conclusion about the presence of a
causal link. Given the important role of time in
establishing causal relationships, the question
arises: does the cognitive representation of the
flow of time contribute to such variability? Time
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and temporal experience, due to their dynamic
nature, could well be a source of within-partici-
pant variability.

X.Wang et al. (2023) directly point to the im-
portance of the temporal dimension for produc-
ing explanations. They state that humans view
the world through a “lens of causality”. Therefore,
in their opinion, modelling causality is particular-
ly important in learning and reinforcement learn-
ing (positive stimulation of learning). The tempo-
ral plan of reinforcement determines the success
of learning, and the temporal dimension defines
the boundaries of establishing causality. From
this perspective, the role of causal explanation as
a factor in learning is revealed.

The dominance of causal explanations in
scientific research does not preclude research
related to non-causal explanations. The study
of A. Wayne (2022) is dedicated to asymmetry in
non-causal explanations. The violation of symme-
try is considered a key factor in the explanation.
The proposed resolution of asymmetry relies on
the Counterfactual Theory of Explanation. The es-
sence of counterfactual thinking necessarily relies
on the determination of “before-after” relation-
ships and thus on determination in time. There-
fore, this article also underscores the importance
of studying time as a factor in the production of
explanation. The elements of any non-causal ex-
planation, in their existence, necessarily contain
extension. One of the metaphysical categories
that reflects extension and is included in most
grounding is time.At the same time, it is necessary
to distinguish between theories of time, cognitive
representations of time, and the direct experience
of the flow of time (Polunin, 2011).J. Freyd (1987;
1992) demonstrated that even static stimuli at
the level of cognitive representation have a tem-
poral dimension. Based on this proposition, it is
necessary to recognise the presence of a temporal
dimension for the components of both topologi-
cal and noncausal explanations.

In addition, it should be noted that the
laws of nature and human-created regulatory
norms, as well as relationships of causality, are
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conceptualised within a temporal dimension.
Also, the boundary of “possible-impossible”, inter-
preted as the boundary of being, has a temporal
reflection. The temporal dimension of thought
determines the boundary of the being of the ob-
ject of thought and, therefore, the boundary of the
possible. Objects thought of outside of time are
rather thought of as being outside of existence.
The latter indicates the dependence on time and
limitations for explanation. An additional factor
is the uncertainty of time itself, namely the open
question “What is time?” and the potential uncer-
tainty of temporal relationships between events -
this represents an additional important limitation
in the production of explanation.

From a generalisation of the works cited, the
significant role of time in the production of ex-
planation becomes evident. The temporal dimen-
sion of experience forms the space in which the
explained event, the explanans, and the disclo-
sure of the connections between them through
the formulation of explanation are represented.
At the same time, grounding, the description of
explanatory properties, the disclosure of essence
and modality, the boundaries of the reality of ex-
planation, and the concept of causality all rely on
time, making a deeper study of the role of time in
theories of explanation urgent.

Materials and Methods
As a research method, the author relied on: con-
ceptual analysis and formal modelling of expla-
nation based on existing theories of explanation
and psychological experiments on the cognitive
representation of the flow of time; analysis of ex-
perimental studies to understand the specific fea-
tures of the influence of the cognitive representa-
tion of time on the representation of an event in
the flow of the subject’s experience of explana-
tion; integration of theories of explanation from
philosophy and experiments on intertemporal de-
cision-making from psychology. The first revealed
a common feature of most explanations, namely
their modelling in the temporal dimension; the
key role of time for the representation of the
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explanandum and explanans was demonstrated.
The analysis of experimental studies helped to
prove the coexistence of several representations
of time, each of which can influence the descrip-
tion of the explanandum and explanans. As a
result, the multiplicity of representations of the
flow of time creates a basis for the variability of
the reflection of the same event in the flow of
experience and, therefore, for the variability of
explanation. Summarising the arguments pre-
sented, the author proposed the proposition that
it is necessary to improve theories of explanation,
taking into account the multiplicity of representa-
tions of the flow of time.

Given the theoretical nature of the study,
particular attention was paid to the analysis and
synthesis of existing scientific works, philosophi-
cal concepts, and empirical data concerning the
cognitive representation of time and theories of
explanation. To achieve this, a method of com-
parative analysis was used, which allowed for the
identification of commonalities and differences
between various approaches to understanding
the flow of time and its impact on the forma-
tion of explanations. Additionally, a method of
conceptual modelling was employed, enabling
the creation of abstract models that reflect the
key aspects of the phenomenon under investiga-
tion. These models were utilised to demonstrate
the possibility of the existence of multiple rep-
resentations of the flow of time and their influ-
ence on the variability of explanations. Further-
more, a critical analysis of existing experimental
studies concerning the cognitive representation
of time was conducted to identify their methodo-
logical limitations and opportunities for integra-
tion with theoretical models of explanation.

The starting point of the research was the
proposition that the experience of the flow of
time is a product of the cognitive system’s activ-
ity. Subsequently, relying on previous research,
the cognitive system’s ability to produce a range
of qualitatively different mental representations
of the flow of time was demonstrated. As a next
step, the idea of the multiplicity of cognitive

representations of time was taken as a foundation
for the further development of theories of expla-
nation. In this way, the prospect of further devel-
opment of explanation modelling and the devel-
opment of relevant theories was substantiated.

Results and Discussion

Time as a dimension of thought

and key theories of explanation

Despite recent research indicating the necessity
of studying time in theories of explanation, this
problem was established much earlier. It stems
from the role of time as a metaphysical category
in modelling events and thus in explaining the
world. Metaphysical categories are described
by their stability and prolonged immutabili-
ty throughout years of research. Therefore, it is
appropriate to turn to earlier theories of expla-
nation, which remain influential to this day. Con-
tributions to the theory of scientific explanation
are presented in the works of C. Hempel (1965),
W. Salmon et al. (1971), and P. Kitcher (1989).
In the last century, C. Hempel & P. Oppen-
heim (1948) and C. Hempel (1965) proposed the
deductive-nomological model (DN model) as an
approach to developing explanations. Accord-
ing to this model, an explanation consists of an
explanandum - a sentence describing the phe-
nomenon to be explained - and an explanans -
a set of sentences that convincingly reveal the
explained phenomenon. According to this model,
an explanation must reveal why the explained
phenomenon (explanandum) occurs, must specify
the conditions C,, C,, ..., C, under which it occurs,
and through the action of which laws (L, L,,...,L)
it becomes possible. According to C. Hempel & P.
Oppenheim (1948) and C. Hempel (1965), laws
play a key role in the explication of the concept of
explanation. Later, P. Kitcher (1989) developed a
unification approach to explanation. According to
him, generalisations (laws) and deductive struc-
tures are necessary conditions for the successful
construction of an explanation. Generalisations in
the sense of P.Kitcher (1989) rely on the concept
of the flow of time and the timeline.
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Most laws in the natural and social sciences
rely on the concept of a singular linear flow of
time. Agreeing that laws are defined regularities
that satisfy certain conditions, it should be point-
ed out that the establishment of any regularity re-
lies on basic categories, primarily time and space.
It is also worth considering the contribution of
J.Freyd (1987; 1992), who experimentally demon-
strated that any cognitive representation includes
a temporal dimension. Therefore, any law, being
reflected in the human mind, must explicitly or
implicitly include a temporal dimension, the di-
mension in which it unfolds and acts. The cog-
nitive representation of the circumstances and
conditions of the explained phenomenon is also
subject to the influence of the current representa-
tion of the flow of time. Therefore, the explanan-
dum and explanans, as well as the properties of
relevant objects — all of them are presented in a
specific representation of the flow of time. More-
over, they may be dependent on the latter at the
level of subjective representation. In this regard,
the reconceptualisation of time as a metaphysi-
cal category and changes in the representation of
time in the cognitive system of the thinking sub-
ject is very likely to lead to the reformulation of
certain laws, at least in the sense of the DN mod-
el of explanation and the unification approach to
modelling explanation.

Although C. Hempel & P. Oppenheim (1948),
C.Hempel (1965),and other proponents of the DN
model do not consider the category of causality
to be key, several modern scientific explanations
cannot do without the use of this category. Time is
the dimension in which the connection between
cause and effect is established. Events linked in
time form a causal chain. Therefore, it is appropri-
ate to consider that the category of causality may
also be influenced by the reconceptualisation of
the concept of time. Contrary to C. Hempel, at the
level of both everyday and scientific thinking, the
decisive role of the category of causality in con-
structing explanations is evident in most cases
in Western culture. It is necessary to distinguish
between causality studied at the perceptual level
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and causality reflected at the level of cognitive
representation. This article deals with the con-
cept of causality, which goes beyond perceptual
processes and relies on the cognitive representa-
tion of the flow of time.

The explanation is typically a sentence
describing past experience. K. Craik (1943),
J. Freyd (1992), and F. Keil (2006), and therefore
psychologists and philosophers, believe that ex-
planation originates from the past but is created
to predict and control the future. It is appropriate
to consider that this linking of the past, present,
and future in explanation is a manifestation of
a cognitive mechanism to ensure subjective cer-
tainty, a manifestation of cognitive assurance of
the constancy of an individual’s existence. The
latter is based on the picture of an already un-
derstood world, formed through explanation. The
explanation of the past has another function.
The explained past can be “set aside” as an un-
derstood experience. It loses urgency, no longer
“disturbs” the present, and thus frees up cogni-
tive resources for processing current information
and information relevant to predicting the future.
In this sense, the explained past, to some extent,
frees the individual from the burden of the past.
The future, presented through a clear and accept-
able explanation, not only makes expectations
more understandable but also indicates a path
to action to achieve the future. All this at least
partially reveals the role of the representation of
time in constructing explanations and modelling
causality. At the same time, as the research of
O. Polunin (2011) proves, it is advisable to con-
sider the ability of the cognitive system to form
separate and divergent cognitive representations
for the past and future modes of time.

Both causal relationships as such and ob-
jects or events included in causal relationships
are subject to the flow of time, namely modu-
lation through the action of a specific cognitive
representation. The properties of the cognitive
representation of the flow of time determine how
an object or the relationships of objects will be
presented at different temporal distances. This
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dependence on the representation of an object
or relevant relationships on the current cogni-
tive representation of the flow of time leads to
possible changes in the reflection of both the
object and the relationships. For example, O. Pol-
unin (2011) described the process of proposition
ageing, which significantly reduces the subjective
value of an object or event. This ageing may re-
sult in the removal of this object (or event) from
the list of candidates for the role of cause. Sim-
ilarly, a certain event could be eliminated from
the list of candidates for the role of effect. Even
if one agrees with the view of W.Ahn et al. (1995)
that when searching for the cause of an event,
a person first seeks information that uncovers
the relevant mechanism rather than information
about covariate factors, it is still reasonable to
assume that each mechanism is represented in
the temporal dimension, meaning its functioning
may depend on the current representation of the
flow of time. This dependence of explanation and
causal relationships on the representation of the
flow of time indicates possible variations in the
conceptualisation of the former in the event of a
change in the current representation of time and
its reconceptualisation.

Conventional concept of time and multiplicity

of representations of the flow of time

The idea of modularity proposed byJ. Fodor (1983)
has gained widespread acceptance. For example,
S. Dehaene et al. (2003) successfully apply it to
describe modules for processing numbers. A. Oh-
man & S. Mineka (2001) rely on it to describe a
subsystem for processing emotions. L. Hermer &
E. Spelke (1996) use this idea to study a module
responsible for processing spatial information.
Similarly, a module responsible for processing
temporal information should be identified in
the cognitive system. According to the proposi-
tion of modularity, mental phenomena arise in
the course of information processing. H. Barrett
& R. Kurzban (2006) develop the proposition
of modularity and introduce the assumption of
the presence of functionally specific cognitive

mechanisms. Therefore, it is appropriate to iden-
tify a functionally specific module responsible for
processing temporal information, including the
formation of a cognitive representation of the
flow of time. Moreover, this module of the cog-
nitive system can generate not one but several
representations of the flow of time.

To test this thesis, a series of experiments
were conducted (Polunin, 2011; 2016), which
studied the change in the value of an object (mon-
ey) depending on its representation in different
representations of the flow of time. Cognitive rep-
resentation is activated by a specific formulation
of the problem situation for the test subject. In
this case, the mathematical model of the studied
moment of time remains unchanged. Based on
the results obtained, the author identified several
cognitive representations of the flow of time, for
example, the flow of time modelled from the first
person perspective and the flow of time modelled
from the third person perspective, situational and
propositional flow of time, and some others. Each
of the mentioned representations of the flow of
time is described by its own characteristics and,
therefore, in a specific way, influences the in-
tertemporal presentation of a particular object
in the cognitive system. The representations of
the flow of time from the first person perspec-
tive and the third person perspective outline the
difference between the value of a time interval
modelled “for oneself” and “for another”. The rep-
resentations of the situational and proposition-
al flow of time differ to some extent, similar to
how the ancient Greek gods of time, Kairos and
Cronos, differ. Situational time flow reflects an in-
dividual’s existence at a specific moment under
particular conditions and possibilities. Movement
within situational time occurs in “jumps”from one
situation to another. In contrast, propositional
time flow emphasises continuity, a gradual flow,
and the connection of this flow to a proposition
or an object’s properties. The research examined
the value of a monetary proposition. It was found
that within situational time flow, the proposi-
tion’s value remains relatively stable, whereas
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within propositional time flow, the proposition’s
value undergoes significant changes, specifically
decreasing towards zero. Consequently, the ex-
planatory potential of the proposition, as a fac-
tor influencing an individual’'s behaviour, varies
depending on its representation within different
time flow frameworks. The same monetary prop-
osition, when presented within a situational time
context, might encourage an individual to accept
it, whereas the same proposition, when presented
within a propositional time flow, holds no interest
for the individual and, therefore, does not alter
their behaviour.

It is worth noting that L. Boroditsky &
A.Gaby (2010),L.Boroditsky (2011),M.Chen (2013)
and other researchers also point to the abili-
ty of the cognitive system to produce different
representations of the flow of time. However,
all these studies concern either the production
of different representations of the flow of time
in different cultures or differences in the rep-
resentation of time depending on the languages
used in different groups of test subjects. On the
other hand, O. Polunin (2016), in his experiments,
showed the possibility of producing different rep-
resentations of the flow of time in people who
speak the same language and belong to the same
culture, which is a significant difference from the
mentioned studies of colleagues and emphasis-
es the novelty of the presented approach. These
results indicate that the same cognitive system
can produce several representations of the flow
of time, which can be activated as independent
cognitive formations.

Each representation of the flow of time de-
termines the reflection of temporal processes for
the same object in its own way. In this context,
a temporal process is understood as a change in
the cognitive representation of an object caused
by the subject’s current representation of the flow
of time. In this sense, the temporal properties
of an object become dependent on the current
representation of the flow of time. It should be
emphasised that the subject, under certain con-
ditions, can also assume the role of an object in

Polunin

the current representation of the flow of time.
Because of this, as shown by O. Polunin’s (2011)
research, the representation of the subject itself
in their own cognitive system can change signifi-
cantly. In general, cognitive representations of the
flow of time specifically manifest their properties
concerning: (a) the subject themselves, (b) other
people, (c) the situation as a whole, (d) an exter-
nal isolated object of inanimate nature, (e) the
parameters of a proposition, which can be (el)
temporal in nature (time mode, time distance, di-
rection of time flow) and (e2) non-temporal in na-
ture (absolute or relative characteristic). It should
be emphasised that the multitude of different
representations of the flow of time is not evenly
distributed on the conventional abstract timeline.
This means that several different representations
of the flow of time can be applied to different
segments of the conventional timeline. The latter
is determined both by the properties of the rep-
resentations of the flow of time and by the real
and/or imaginary position of the subject on the
timeline, as well as by the mode of time used to
describe the problem.

The activation of a particular representa-
tion of the flow of time is determined both by
the parameters of the description of the stimu-
lus situation and by the personal perspective on
viewing the situation in the temporal dimension
(the subject’s location on the abstract timeline).
The formal properties of the verbal description
of the problem situation, namely the time mode,
temporal distance, properties of the objects and
subjects involved, focusing attention on the sit-
uation as a whole or a specific object, determine
which representation of the flow of time will be
activated by the cognitive system to process the
current problem task. Thus, before applying a par-
ticular representation of the flow of time, the cog-
nitive system analyses the current task for sev-
eral markers: time mode, the temporal meaning
of individual words (for example, growth, decay,
expectation), markers of general and local time
flow, and markers of situational or propositional
time flow. It is assumed that when activating a
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particular representation of time, the cognitive
system first determines the distinction between
situational and propositional time flow, then de-
termines the perspective from the first or third
person,and only then considers other parameters.

Multiplicity of time representations
and theories of explanation
The regularities of human behaviour are the focus
of researchers in a wide range of disciplines - Psy-
chology, Psychiatry, Sociology, Anthropology, Eco-
nomics, Philosophy, and Cultural Studies. Most of
these regularities are described based on the con-
cept of time. Therefore, the reconceptualisation of
time and the introduction of multiple representa-
tions of time will affect the establishment, de-
scription, and interpretation of these regularities.
For example, regularities that rely on the activa-
tion of situational time flow should not coincide
with regularities determined by the activation of
propositional time flow. Similarly, differences in
behavioural regularities established on the rep-
resentation of the flow of time from the first per-
son perspective and the third person perspective
should be expected. Such differences are based on
the specificity of processing temporal information
within each of the representations of its flow. At
the same time, the relativity of the description of
an event and its dependence on the current rep-
resentation of the flow of time is demonstrated.
However, the question remains: what exactly
does the introduction of multiple representations
of time bring to theories of explanation? This in-
novation carries additional explanatory potential
in cognitive science and philosophy. T. Lombro-
zo (2006) believes that explanation includes two
properties: ‘explanations accommodate novel
information in the context of prior beliefs, and
do so in a way that fosters generalisation” The
introduction of multiple representations of time
marks another path. Replacing the previous con-
ventional use of a singular flow of time opens up
new ways to model explanation. There is a tran-
sition from the singularity of explanation to its
predetermined multiplicity with the possibility of

finding the optimal explanation. In this case, mul-
tiplicity is assumed from the very beginning of the
formulation of the explanation through the mul-
tiplicity of representations of the flow of time. For
example, in the unification approach, regularities
will take on a significantly different appearance if
they are formulated separately for time flowing as
situational and for time flowing as propositional.
In statistical theories of explanation, the accumu-
lation of statistical information will also depend
on the representation of the flow of time used.
The outlined influence of the representation of
the flow of time on the formulation of explana-
tion also has epistemological value because it
reveals the contribution of the cognitive system’s
property to the act of cognition. A new aspect of
the relativity of explanation is also opened up,
namely through possible transitions between dif-
ferent representations of the flow of time. This is
not just abstract relativity but relativity that can
be verified by empirical methods.

At first glance, the introduction of multiple
representations of the flow of time leads to an
increase in the variability of the content of the ex-
planatory text, to the expansion of the array of ex-
planans. The initially singular factor - the flow of
time - is replaced by a whole array of specific rep-
resentations of the flow of time, the properties of
which are not isotropic and which, moreover, are
not equally involved along the imaginary time-
line. Each of these representations of time has its
own impact on the reflection of the explanandum
and explanans in the cognitive system. However,
since each individual representation of time is
characterised by a more precise specification of
its properties than the conventional singular flow
of time, it is expected that the reflection of the
explanandum and explanans in time will be more
accurate. Of course, the introduction of multiple
representations of time instead of a singular time
leads to an increase in computational operations
for justifying the explanation, but in the modern
digital age, this is not an insurmountable prob-
lem. For example, when considering an expla-
nation from psychology, sociology, economics, or
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law, one might ask: will this explanation improve
with the introduction of multiple representations
of the flow of time? In the author’s view, multiple
representations of time will help identify tempo-
ral processes relevant to the explanandum and
explanans, the conditions of their course at the
level of cognitive representation. Ultimately, this
will help to create several competing models of
explanation and choose among them the most
optimal, closest to real behaviour.

The multiplicity of temporal processes, de-
scribed by an array of representations of the flow
of time, increases the variety of subjective inter-
temporal evaluations of an object. Instead of a
conventional singular correspondence between
different moments in time, multiple correspond-
ence arises in the representation of the object. As
a result, multiple descriptions and, consequently,
multiple explanations of the same phenomenon
become possible. Given the multitude of existing
theories of explanation, the question also aris-
es as to whether the multiplicity of representa-
tions of the flow of time can be applied to each
of the theories of explanation. If one agrees with
the conclusions of J. Freyd (1992) regarding the
temporal dimension of cognitive representations
and her view that each explanation has its own
cognitive representation, then the application of
multiple temporal representations to any theory
of explanation must be accepted. Of course, the
question of the level of influence on a particular
theory of explanation must be resolved in each
individual case, including by methods of experi-
mental philosophy. However, this task is beyond
the scope of the present article.

Conclusions
The reflection of actions in time and the pres-
entation of knowledge in time is a fundamental
property of the human mind. This reveals the
meaning of changes associated with the recon-
ceptualisation of time and the introduction of
multiple representations of the flow of time into
the modelling of explanations. The proposed
multiplicity of time representations determines
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intraindividual variability in the reflection of the
world. It also describes differences in behavioural
reactions to the world. Through the multiplicity
of representations of the flow of time, a basis is
created for the multiplicity of perceptions of the
same event or connection between events. Thus,a
basis is formed for the multiplicity of their expla-
nation within one cognitive system. In this sense,
the representation of time should be understood
as a “servant” of the mind created by the mind to
ensure flexible behaviour, adaptive modelling,
and understanding of the world. The proposed
introduction of multiple representations of the
flow of time redefines the temporal connection
between the explanandum and the explanans.
The explanans and the explanandum can be rep-
resented in different representations of the flow
of time. This creates a significant discrepancy in
their temporal representation, which opens up a
new horizon for further theoretical and empiri-
cal research. Namely, it concerns the modelling
of explanation, its perception by the individual,
research on the modelling of causality, and in-
tertemporal properties of explained phenomena
and objects in the space of multiple representa-
tions of the flow of time.

At first glance, the conventional concept of
a singular flow of time appears to be a universal
thought. Its universality is based on the impres-
sion that it itself is beyond the influence of time.
This atemporality in the understanding of time
can be dangerously misleading. On the one hand,
the timeless, almost eternal truth of singular time
guarantees the stability of everyday existence
and the constancy of world development. On the
other hand, it reduces the likelihood of going
beyond convention and becomes an obstacle to
the creation of new knowledge, new modelling
of the world and a new organisation of human
existence. Interpreting time as a category created
by the cognitive system for modelling the world
and as a tool for better information processing,
and therefore for better adaptation in the world,
one cannot exclude further development in the
modelling of dynamic processes by the cognitive
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system, including overcoming the indicated at-
emporality of time. It is already about modelling
not through singular time, but through multiple
representations of the flow of time. Such a step,
for example, makes possible a new understanding
of the nature of spontaneity as a transition be-
tween representations of the flow of time opens
up new horizons in the modelling of explanation,
causality and dynamics. In applied sciences such
as psychology, law, economics, and political sci-
ence, this allows for the raising of new theoretical
questions from the perspective of the described
multi-temporality.

Modern explanations of patterns of think-
ing and behaviour have been developed within
the framework of a conventional singular flow of
time. However, the multiplicity of representations
of the flow of time expands the boundaries of the
known intertemporal variability of explanation. It
adds, at the very least, a special form of variability
in the representation of the subject and the ob-
jects under study in the temporal dimension.As a
result, the array of possible explanations is sig-
nificantly expanded. One of the important limita-

mathematical explanations are, in most cases,
considered non-causal and independent of time.
The introduction of multiple representations of
the flow of time opens up new opportunities for
research on explanation within such a new direc-
tion as experimental philosophy. First of all, the
satisfactoriness of the explanation, the conditions
under which the explanation is acceptable to the
subject, should be investigated here.
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MopentoBaHHSA NOACHEHHA
B MPOCTOPi MHOXXUHHUX penpe3eHTaLil NIMHY Yyacy

Onekciu MonyHiH

[loKTOp NCMXonoriyHMx Hayk, npodecop

HauioHanbHui yHiBepcuTeT BiopecypciB i NpUpOA0KOPUCTYBaHHS YKpaiHu
03041, Byn. lepois O60poH#, 15, M. Kuis, YkpaiHa
https://orcid.org/0000-0001-9058-3200

AHoTaLif. [ToSICHEHHS CTAaHOBUTb HEBILEMHY CKNaLOBY sIK hifloCcOPCbKOro,HayKOBOro,Tak i MOBCAKAEHHOIO
MUCNEHHS. TOMY MOLENOBAHHA NOSCHEHHS T8 PO3YMiHHS [Kepen Moro BapiaTMBHOCTI HabyBa€e 3HayHOI
Baru B dinocodii, B NOBEAIHKOBMX Ta MPUPOAHMUMX HAYKAX, @ TAKOX Y HApaTUBI3aLii CycninbHMUX NOAiN
yepe3s Mac-Mmepia. [na po3KpUTTS OOHOrO 3 [epen BapiaTUBHOCTI MOSICHEHb Yy CTaTTi AOCHIAXKEHO
MOLENOBAHHS MOSICHEHHS B MPOCTOPi MHOXMHHWMX KOTHITUBHUX penpeseHTalii naumHy yacy. B akocri
METOAY BUKOPUCTaHO GOpMabHe MOAENOBAHHS Ha NiACTaBi HASBHUX TEOPIiV NOSCHEHHS, eKCnliKaLis poni
KOTFHITMBHOI penpe3eHTaLlii eKCnaaHaHTa Ta eKCnnaHaHayMa B 4acoBOMY BUMipi. OCTaHHE BUKOHYBANOCh Y
KoMOiHaLii 3 aHani3oM ekcnepuMMeHTanbHUX CTYAIN WOA0 BNMBY KOTHITUBHOI penpeseHTauii NanHy yacy
Ha OLiHKY 06€KTa 3 NOAANbLIOK IHTErpaLLiEr TEOPETUYHUX MOAENEN M eKCnepuMeHTaNbHUX pe3ynbTaTiB.
3 ornspy Teopiit NOSICHEHHS 3p06NEHO BMCHOBOK, LLO BOHM, NOMNPM BCE PO3MAITTH, eKCNiuMTHO abo
iMNAILMTHO NOKNAJATbCA Ha PO3ropTaHHSA MOAIM B 4Yaci, M NIMH Yacy B HMX BIiAirpa€e iCTOTHy pofib.
Buxoasum 3i 30aTHOCTI KOTHITMBHOI CMCTEMM A0 MPOAYKYBAHHS MHOXMHHUX penpe3eHTalin nanHy Yacy
Ta TOro, WO 3MiHa penpeseHTauii NAMHY Yacy BU3HAYa€ BapiaTMBHICTb Y BiA0O6PaXKeHHi HaBKOMULIHLOIO
CBITY, a OTXe, i eKCNIaHaHTa Ta eKCnaaHaHayMa, 06rpyHTOBAHO LOPEYHiCTb Nepexoay Big KOHBEHLIMHOIO
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CUHIYNSPHOrO MOTOKY Yacy B TeOpisiX MOSICHEHHS A0 MOAAHHS MOro MHOXWHOK OKPeMMX, CaMOCTIMHUX
KOTHITMBHMX penpe3eHTaLil 3i cneundiyHMMM BNACTUBOCTAMU. NS Pi3HUX TEOPiN MOSCHEHHS PO3KPUTO
3HauYeHHs Nepexoay Bif, KOHBEHLiMHOT MoAeni CUHIYNSPHOro NMHY Yacy A0 KOHLEMNitoBaHHSA MIMHY Yacy
yepe3 MHOXMHY KOTHITUBHWMX pernpe3eHTauii. 3anponoHOBaHE BBEAEHHS MHOXWHHUX penpeseHTauii
NAUHY 4acy BiAKPUMBAE HOBWI TOPWU3OHT ANS MOAANBLUMX TEOPETUUYHUX AOCAIIKEHb. Y MPaAKTUYHOMY
CEHCi BOHO HAbNMXa€E BMKOPUCTOBYBaHI Moaeni [0 peasbHOr0 MUC/IEHHS M MOBeLiHKM 0Cobu, a ToMy
niABULLYBaTUME X HaAIMHICTb Ta NPOrHOCTUYHY LLiHHICTb

KniouoBi cnoBa: Teopis NOSICHEHHS; KOTHITMBHA penpe3eHTallis 4acy; MHOXMHHICTb penpe3eHTauii
yacy; BapiaTUBHICTb MUCNIEHHS; KOTHITUBHI CUCTEMU
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